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Instructions for Candidates

1.  Write your Roll No. on the top immediately on receipt of this question paper.

2. All questions within each section are to be answered in contiguous manner on
the answer sheet. Start each question on a new page, and all subparts of 2
question should follow one after the other.

3. All intermediate calculations should be rounded off to 3 decimal places. The
values provided in statistical tables should not be rounded off, All final calculations
should be rounded off to two decimal places.

4. The use of a simple non-programmable calculator is allowed.

5. Statistical tables are attached for your reference.

6. In all calculations, figures should be rounded to two decimal places.

7. Answers may be written either in English or Hindi; but the same medium should
be used throughout the paper.
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3.

2

Section 1

All questions in Section 1 are compulsory

(2) A random sample of size 36 is drawn from the pdf /() = 2(1-y) 0sysl.

(b)

Find the approximate P(% <Y < %)-

The elevator in the athletic dorm at ABC University has a maximum capacity
of 2400 pounds, and any intake beyond that limit would ring the elevator’s
alarm. Suppose that ten football players get on the elevator at the twentieth
floor. If the weights of the players are normally distributed with a mean of
220 pounds and a standard deviation of 20 pounds, what is the probability
that the elevator alarm would ring? (5+5)

Let X be the number of almond milk cartons being ordered by a randomly

selected customer at a certain grocery store. Suppose the distribution of X is as

follows:
X 1 2 3 4
p(x) 0.4 0.3 0.2 0.1

Consider a random sample of size 2(two customers), and let R be the sample

range (difference between the largest and smallest values in the sample). Obtain

the sampling distribution of R. Find the expectation of R. (10)

(a) Suppose an isolated weather-reporting station has an electronic device whose

time of failure is the sum of two exponential probability density functions,
given by
1 -y/0
fv(y?9)=m)’8 218, 0<y<,m0<f<w

Five data points are collected: 9.2, 5.6, 18.4, 12.1, and 10.7. Find the
maximum likelihood estimate for 0.

FRrdY it JRadiels
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(b)
(c)

4. (a)
(b)
(c)

3

Consider a random sample X, X,,..., X, from the pdf

f(x; 0) = 0.5(1 + 0x), -1 <x <1

where =1 < 0 < 1. Show that § = 3X is an unbiased estimator of -

an
Let X and Y be uncorrelated random variables. Suppose that X has a M€
; . e
20 and variance 4. Suppose that Y has a mean 0 and variance 2- Th
parameter 0 is unknown. Compute the bias and variance for each of the

following estimators of 0
9, = (%)x+(-;-)Yand'9;=X—Y.

Which of the two estimators @ or 05) is better and why? (5+5+5)

A random sample of size n is drawn from a normally distributed population

with a mean p and variance equal to 9. Find the necessary sample size such

that 90% confidence interval for the population mean is (X -1, X +1).

How would this interval respond if we wish to increase the confidence level

to 95%? Explain.

The freshness of vegetables at a multi-chain store is rated on a scale of 1
to 5 (with 5 being very fresh and 1 being least fresh) by the customers.
From a random sample of 25 customers, the average score was 3.5, with a
standard deviation of 0.8. Obtain a 90% confidence interval for the population

mean p (i.e., mean score from all customers). Assume the population is

normally distributed.

Consider the two groups of employees from two corporate institutions. In a
survey of randomly chosen 395 employees from one corporation and 266
from another, 244 and 126 employees, respectively, reported being satisfied
and happy with their jobs, Estimate and interpret the interval for the difference
between the proportion of employees from the two corporate institutiong
who are satisfied and happy with their jobs. (5+5+5)
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SECTION 11
Attempt any two questions from Q5, Q6, Q7

3. (a) A manufacturing process produces metal rods whose lengths are assumed to
be normally distributed. Quality control engineers are interested in assessing
the variability of the production process. A random sample of 15 rods is
taken, and the following summary statistics are obtained:

Sample mean length = 102.4 mm

Sum of squared deviations from the sample mean: ¥ (X; — X)? = 420

Construct a 95% confidence interval for the population variance of rod
lengths. The engineering specification requires that the standard deviation
must not exceed 6 mm. Using your interval, comment on whether the process
satisfies this requirement.

(b) Incidence of Pneumonia statistics reported that 50 of 80 randomly selected
cases tested positive for bacterial pneumonia, whereas 62 of 80 cases tested
positive for viral pneumonia. Does it appear that the true proportion of viral
pneumonia cases exceeds that of bacterial pneumonia? Carry out a test of
hypotheses by obtaining a p-value for the test if a = 5%.

\
(c) A company is testing whether a new automobile technology improves fuel

efficiency. Without the technology, the mean mileage is known to be 25.0
mpg, with ¢ = 2.4 mpg. A sample of 30 cars using the new technology yields

a sample mean of X = 26.3mpg.

(1) Test whether the use of new technology improves mean mileage of the
cars. Use a = 0.05.

(i) Identify Type I and Type II errors in this context. Consider a test with
rejection region :

X >25.718

Compute the Type I error probability. Assuming the true

1 mean to b )
calculate the probability of a Type II error. 0 be 25.75,

(5+5+10)

Fifert wafdenery
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6.

(a) While examining the attendance record of students for the

(b)

5
. ses
gtatistics class

it was found that 07
42 weekdays there were, on average, 247.3 students attending statisti®”

on average
d colleg®:
- 18.7-

at two different colleges, between 12 p.m. and 4 p.m.,

class in the first college, while on 50 weekdays there were,
254.1 students attending statistics class in the secon
g, = 15.2 and s,

hypotheSiS
yoﬂf

The corresponding sample standard deviations are

Test the null hypothesis p, — p, = 0 against the alternative

W, — u, # 0 at the level of significance a = 0.01. What would be

conclusion using the p-value of the test?
A pharmaceutical company is comparing the effectiveness of two different

formulations of a drug in reducing blood pressure. Two independent random

samples of patients are selected, and the reduction in systolic blood pressure

(in mmHg) is recorded.

For formulation A, a sample of 13 patients showed a mean reduction of 18.5

mmHg with a standard deviation of 4.2 mmHg. For Formulation B, a sample

of 11 patients showed a mean reduction of 15.8 mmHg with a standard

deviation of 6.1 mmHg.

Assume that the reductions in blood pressure for both formulations are

normally distributed.

(i) At the 10% level of significance, test whether the variability in blood

pressure reduction differs between the two formulations.

(ii) Based on your result in part (i), test whether there is a significant
difference in the mean reduction in blood pressure between the two

formulations. Use a = 0.01.

ptions required and justify the method used ip

(iii) Clearly state any assum
(5+15)

part (ii).
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7. (a)

(b)

()

(d)

6

rd (establishcd) average

da
A company manufactures industrial cables. The St2° )
i a
o e st e s SRR ™ com: average lifespan. Le¢
whether a new production process has increased the

ndom sample of size
M denote the true mean lifespan of the cables. A 18

ion Wi
n =9 is drawn from a normally distributed populatlono ot signifcun,
e :

deviation o = 150 hours. The test is conducted at the I /o

. true mean lifespap
Find the probability of committing a Type 11 error if the

is u = 31,00 hours.

y wishes to €xamine

th a known standarq

found t
In a survey conducted in Delhi, 275 men out of 600 men were 0 be

. ion that more th
non-smokers. Does this information support the conclusion an

50% of males in Delhi’s population are smokers? Test this claim at 10%

level of significance. Clearly state your null and alternative hypothesis.

A chocolate bar producer claims that the mean weekly sales per store across
candy stores in Delhi is 146.3 bars. Following an advertising campaign, a
random sample of 22 stores recorded a mean weekly sale of 153.7 bars,
with a sample standard deviation of 17.2 bars. Assume that the weekly sales
per store follow a normal distribution. At the 5% significance level, test
whether the advertising campaign has increased the mean weekly sales per

store.

Two independent random samples are drawn from two normal populations

to compare the variability in production output of two machines

Machine A: n, = 13, s? = 64
Machine B: n, = 10, s2 = 36
Assume that the populations are normally distribute d

At the 1% level of significance, test whether there ig g «
Significant difference

between the variances of the two populationg
(5+5+5+3)
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Table A3 Standard Normal Curve Areas () =PZS2)
Standard normal density curve

Shaded area = (2)

|
0 z
z 00 .01 02 03 04 05 06 07 .08 09
T

-34 0003 0003 0003 0003 0003 0003 0003 L0003 0003 0002
-33 0005 0005 0005 0004 0004 0004 .0004 .0004 0004 0003
-32 0007 0007 0006 0006 0006 0006 0006 .0005 0005 0005
-3 0010 0009 0009 0009 .0008 0008 0008 0008 0007 0007
-30 0013 0013 0013 0012 0012 0011 0011 0011 0010 0010
-29 0019 0018 0017 0017 0016 0016 0015 0015 0014 0014
-28 0026 0025 0024 0023 0023 0022 0021 0021 0020 0019
-27 0035 0034 0033 0032 0031 0030 0029 0028 0027 0026
-26 0047 0045 0044 0043 0041 0040 0039 0038 0037 0036
-25 0062 L0060 .0059 0057 0055 0054 0052 0051 0049 0038
-24 0082 {0080 0078 0075 0073 0071 {0069 0068 0066 0064
=23 0107 0104 0102 0099 009% 0094 0091 0089 0087 0084
-22 0139 0136 0132 0129 0125 0122 0119 0116 0113 o01o
=21 0179 0174 0170 0166 0162 0158 0154 0150 0146 0143
-20 0228 0222 .0217 0212 0207 0202 0197 0192 0188 0183
-1.9 0287 0281 0274 0268 0262 0256 0250 0244 0239 0233
-1.8 0359 0352 0344 0336 0329 0322 0314 0307 .0301 02%
-17 0446 0436 0427 0418 0409 0401 .0392 0384 0375 0367
-16 0548 0537 0526 - 0516 0505 0495 0485 0475 0465 0455
-15 0668 0655 0643 0630 0618 0606 0594 0582 0571 0559
-14 0808 0793 0778 0764 0749 0735 0722 0708 0694 0681
-1.3 0968 0951 0934 0918 0901 0885 0869 0853 0838 0823
-12 1151 1131 1112 1093 1075 1056 1038 1020 1003 0985
-11 1357 1335 1314 1292 1271 1251 1230 1210 1190 1170
-10 1587 1562 1539 1515 1492 1469 1446 1423 1401 1379
-09 1841 1814 1788 1762 1736 A711 1685 1660 1635 1611
—08 2119 2090 2061 2033 2005 1977 1949 1922 1894 1867
-07 2420 2389 2358 2327 229 2266 2236 2206 2177 2148
-06 2743 2709 2676 2643 2611 2578 2546 2514 2483 2451
-05 3085 3050 3015 2981 2946 2912 2877 2843 2810 2776
-04 3446 3409 3372 3336 3300 3264 3228 3192 3156 3121
03 3821 3783 3745 3707 3669 3632 3594 3557 3520 3482

-02 4207 4168 4129 4090 4052 4013 3974 3 : ;
3936 3897 3859
01 4602 4562 4522 4483 4443 4404 4364 4325 4286 4247
-00 | 5000 4960 4920 4880 4840 4801 4761 am) 4681 4641
(continued)
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Table A.3  Standard Normal Curve Areas (cont.) oz P
: 00 0 0 03 o 08 06 07 08
0.0 5000 S040  .S080  .S120 5160 5199 5239 5279 5319
0.1 5398 5438 5478 5517 5557 5596 5636 5675 5714
02 5793 5832 5871 5910 5948 5987 6026 6064 6103
03 6179 6217 6255 6293 6331 6368 6406 6443 6480
04 6554 6591 6628 6664 6700 6736 6772 6808 6844
0.5 6915 6950 6985 7019 7054 7088 7123 7187 7190
0.6 7257 7291 7324 7357 7389 7422 7454 7486 7517
0.7 7580 7611 7642 7673 7704 7734 7764 7794 7823
08 .7881 7910 7939 7967 7995 .8023 8051 8078 8106
0.9 8159 8186 8212 8238 8264 .8289 8315 8340 8365
1.0 8413 8438 8461 8485 8508 8531 8554 8577 8599
1.1 8643 8665 8686 8708 8729 8749 8770 8790 8810
12 8849 8869 8888 8907 8925 8944 8962 8980 8997
13 9032 9049 9066 9082 9099 9115 9131 9147 9162
14 9192 9207 9222 9236 9251 9265 9278 9292 9306
1.5 9332 9345 9357 9370 9382 .9394 9406 9418 9429
1.6 9452 9463 9474 9484 9495 9505 9515 9525 9535
1.7 9554 9564 9573 9582 19591 9599 9608 9616 9625
1.8 9641 9649 9656 9664 9671 9678 9686 9693 9699
1.9 9713 9719 9726 9732 9738 9744 9750 9756 9761
2.0 9 9778 9783 9788 9793 9798 9803 9808 9812
21 9821 9826 9830 9834 9838 9842 9846 9850 9854
22 9861 9864 9868 9871 9875 9878 9881 9884 9887
23 9893 9896 9898 9901 19904 9906 9909 9911 9913
24 9918 9920 9922 9925 9927 9929 9931 9932 9934
25 9938 9940 9941 9943 9945 9946 9948 9949 9951
26 9953 9955 9956 9957 9959 9960 9961 9962 9963
2.7 9965 9966 9967 9968 9969 9970 9971 9972 9973
28 9974 9975 9976 9977 9977 9978 9979 9979 9980
29 9981 9982 9982 9983 9984 9984 9985 9985 9986
3.0 9987 9987 9987 9988 9988 9989 9989 9989 9990
3.1 9990 9991 9991 9991 9992 9992 9992 9992 9993
32 9993 9993 9994 9994 19994 9994 9994 9995 9995
33 9995 9995 9995 9996 19996 9996 9996 999 9996
3.4 9997 9997 9997 9997 9997 9997 9997 9997 9997

w”w_ﬂl*l-ilﬁynh
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Appendic Tables  A-9
Table A5 Critical Values for ¢ Distributions 4
Shaded area - o
0 far
o P
v \ 18 05 025 01 005 A :
1831 636.62
; 3.078 6.314 12.706 31.821 63.657 322.326 31.598
1.886 2.920 4303 6.965 . 9.925 10213 12.924
3 1.638 2.353 3182 4541 5.841 o 8610
4 1.533 2.132 2.776 3,747 4.604 ‘ i 6869 |
5 1.476 2015 2571 3.365 A 5208 5.959
6 1.440 1.943 2447 3.143 3.707 s 5408
7 1415 1.895 998 3499 478 soclll
2.365 2 501 5.041
8 1397 1.860 2.306 289 3.355 4 4781
9 1.383 1.833 2262 2821 3250 4291 '
10 1.372 1.812 2228 2764 3.169 414 :ﬁ;
11 1.363 1.796 2201 2718 3.106 4.025 : i
12 1.356 1.782 2179 2681 3.055 3.930 423 3
13 1350 L7 2160 2.650 3.012 3852 422
14 1.345 1.761 2145 2.624 2977 3787 4.140
15 1.341 1.753 2131 2.602 2.947 3.733 4073
16 1.337 1.746 2.120 2583 2.921 3.68 4.015
17 1.333 1.740 2.110 2.567 2.898 3.646 3.965
18 1.330 1.734 2.101 2552 2878 3610 3922 1§
19 1.328 1.729 2.093 2539 2.861 3.579 3883
20 1.325 1.725 2.086 2528 2.845 3552 3850 Lo
21 1.323 1.721 2.080 2518 2.831 3527 3819 e
2 1.321 1717 2074 2508 2819 3.505 3792 e
23 1319 1.714 2.069 2.500 2.807 3.485 3767 5%
24 1318 1.711 2.064 249 2.797 3.467 3745 i
25 1.316 1.708 2.060 2485 2787 3450 3IM5 58
26 1.315 1.706 2.056 2479 2779 3435 3707
27 1314 1.703 2052 2473 27 3421 3.6%0
28 1.313 1.701 2,048 2467 2.763 3408 3.674
29 1.311 1.699 2,045 2462 2.756 339 3.659
30 1.310 1697 2042 2457 2.750 3385 3646
32 1.309 1.694 2037 2449 2738 3365 3622
4 1.307 1.691 2032 2441 2728 3348 3.601
36 1.306 1.688 2028 2434 2719 3333 358
38 1.304 1.686 2.024 2429 2712 3319 3 %8¢
40 1303 1.684 2021 2423 2704 3307 §551
50 1.299 1.676 2.009 2403 2678 3262 Sy
P 129 1.671 2,000 2.3%0 2.660 3232 3460
120 1.289 1.658 1.980 2358 2617 3.160 3373
1282 1.645 1.960 232 2.576 3.0%0 3'39i
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able A.7  Critical Values for Chi-Squared Distributions x2 density curve
Shaded area =
!
L —
0
L,
_ o
v 995 99 975 95 .90 10 .05 025 01 -005
1 0.000 0.000 0.001 0.004 0.016 2.706 3.843 5.025 6.637 7.882
p 3 0.010 0.020 0.051 0.103 0.211 4.605 5.992 7.378 9.210 10.597
3 0.072 0.115 0.216 0.352 0.584 6.251 7.815 9.348 11.344 12.837
Bl 0207 0297 0.484 0.711 1.064 7.779 9.488 11.143 13.277 14.860
) 0412 0.554 0.831 1.145 1.610 9236 11.070 12.332 15.085 16.748
6 0.676 0.872 1.237 1.635 2.204 10.645 12.592 14.440 16.812 18 548
7 0.989 1239 1.690 2,167 2.833 12.017 14.067 16.012 18.474 20276
8 1.344 1.646 2,180 2.733 3.4% 13.362 15.507 17.534 20.090 21.954
9 1.735 2088 2.700 3.325 4.168 14.684 16.919 19.022 21.665 23587
10 2156 2.558 3.247 3.940 4865 15.987 18.307 20.483 23209 25188
11 2.603 3053 3.816 4.575 5.578 17.275 19.675 21.920 24724 26.755
12 3.074 3571 4.404 5.226 6.304 18.549 21.026 23.337 26.217 28.300
13 3.565 4107 5.009 5.892 7.041 19.812 22.362 24735 27.687 29817
14 4075 4.660 5.629 6.571 7.790 21.064 23.685 26.119 29.141 31319
15 4600 5229 6.262 7.261 8.547 22.307 24.996 27.488 30577 32799
5.142 5.812 6.908 7.962 9312 23.542 26.296 28.845 32.000 34.267
5697 6.407 7.564 8.682 10.085 24,769 27.587 30.190 33.408 35716
6265 7.015 8.231 9.390 10.865 25.989 28.869 31.526 34.805 37.156
6843 7.632 8906 10117 11651 27203 30143 32852 36190 38580
7434 8.260 9.591 10.851 12.443 28412 31410 34.170 37.566 39.997 &
8.033 8.897 10.283 11.591 13.240 29615 32.670 35478 38.930 41399 ©
8.643 9542 10982 12338 14042 30813 33924 36781 40289 4279

9260 10195 11688 1309 14848 32007 35172 38075 41637 44179
0886 10856 12401 13848 15659 33196 36415 39364 42980 45558
10519 11523 13120 14611 16473 34381 37652 40646 44313 46925

11160 12198 13844 15379 17292 35563 38885 41923 45642 48290
11807 12878 14573 16151 18114 36741 40113 43194 46962 49642
12461 13565 15308 16928 18939 37916 41337 44461 48278 50993
13120 14256 16147 17708 19768 39087 42557 45712 49586 52333
13767 14954 16791 18493 20599 40256 43773 46979 50892 5367

14457 15655 17538 19280 21433 41422 4985 48231 5219  s5000

ERRUR URURE BERIS

31 42,585 46194 49480 53.486
16362 18291 20072 2227 56.328
2 | 13 B 177 19046 20866 23110 4375 47400 074 AT Syeas
33 501 17789 19806 21664 23952 44903  4BG02 51966  S6061 58964
“ :f;'l o) 18508 20569 22465 24796 46059 49802 S3203 57340 60272
35 ' 47212 50998 54437 58619
33 21.336 23269 25.643 . 8 61.58]
% | 18 Ioaey 22105 24075 2649 48363 52192 SS667 9891  gaggg
37 | 18580 0691 :en 248 21343 49513 S S6e8% 6L e
38 19 21,425 23.654 25.695 28.196 50.660 54.572 58.119 62426 65473
3 ;g-g D6 24433 26509 29050  SI805 ST $9342 63691 46746
40 - ' ) S
-—l—"-‘l--—-—_—-—__

1 2+ _2.,
Forv > 40, Xar = I_9_v 2, 9y

duphated, (s whole o 1a part mhm“mup"m-’“whh-&u&um‘mm
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A-12 Appendo Tables

Table A.8 t Curve Tail Areas

f curve Area to the
/\t?:f‘r
| 1

o f

!

e 1 2 3 4 8 § 7 8 89 wom B B W B 1K 178

00 | 500 500 500 500 .500 500 500 S00 S00 500 .500 .500 .500 500 500 500 .500 500
0.1 468 465 463 463 462 462 462 461 461 461 461 .461 461 461 461 461 461 461
0.2 437 430 427 426 425 424 424 423 423 423 423 422 422 422 422 422 422 4D
0.3 407 396 392 390 388 387 386 386 38 385 .385 .385 384 384 384 384 384 3
04 379 364 358 355 353 352 351 350 349 340 348 348 348 347 347 347 347 347
0.5 352 333 326 322 319 317 316 315 315 314 313 313 313 312 312 312 312 312

0.6 | 328 305 295 290 287 285 284 283 282 281 280 280 279 279 279 278 278 278
07 | 306 278 267 261 258 255 253 252 251 250 249 249 248 247 247 247 247 246
08 | 285 254 241 234 230 227 225 223 222 221 220 220 219 218 218 218 217 217
09 | 267 232 217 210 205 201 .199 .197 .196 .195 .19 .193 192 .191 .191 191 190 .190
LO | 250 211 196 187 182 178 175 .173 .172 170 .169 .169 .168 .167 .167 .166 .166 .165

L1 235 193 176 .167 .162 157 .154 .152 .150 .149 .147 .146 .146 .144 144 144 143 143
12 221 177 158 148 142 138 135 132 130 129 .128 127 .126 .124 .124 .124 .123 .123
1.3 209 162 .142 132 125 121 117 .15 .13 111 110 (109 (108 .107 .107 .106 .105 .105
1.4 197 148 128 117 110 .106 .102 .100 098 096 .095 .093 092 .091 091 .09 .09 .089

1.5 187 136 115 .104 097 .092 .089 .086 .084 .082 .081 .08 .079 077 077 .077 076 .075
1.6 178 125 104 092 .085 .080 .077 074 072 070 069 .068 .067 .065 .065 .065 064 064
1.7 169 116 094 082 075 070 .065 .064 062 060 059 .057 056 .055 055 .054 054 053
1.8 61 107 085 073 066 061 057 .055 053 051 050 049 048 046 046 .045 045 044
19 154 099 077 065 058 053 050 .047 045 043 042 041 040 .038 038 .038 037 .037

2.0 148 092 070 058 051 046 .043 040 038 037 .035 .034 033 032 032 .031 .031 .030

Eae 21 141 085 063 052 .045 040 .037 .034 033 031 .030 .029 028 027 .027 .026 025 025

S 22 136 079 058 046 040 035 .032 .029 028 026 .025 .024 023 022 022 .021 .021 .021
2.3 J31 074 052 041 .035 031 .027 .025 .023 .022 .021 .020 .019 .018 018 .018 .017 017
24 J26 069 048 037 .031 027 024 .022 020 .019 .018 017 016 .015 .015 .014 014 014
25 21 065 044 033 027 023 020 .018 017 016 .015 014 013 .012 012 012 011 o0n

_ 2.6 117 061 040 030 .024 020 018 .016 .014 013 012 012 011 010 010 .010 .009 .009
S 2.7 113 057 037 .027 .021 018 015 014 012 011 .010 010 .009 008 .008 .008 008 007
B 23 109 054 034 024 019 016 013 .012 010 009 .009 .008 008 007 007 .006 006 006
; 2.9 106 051 031 022 017 014 011 010 009 008 .007 007 .006 005 005 005 005 005
3.0 102 048 029 020 .01 012 010 009 .007 007 .006 006 005 004 004 004 004 004

31 099 045 027 018 013 011 .009 .007 006 .006 .005 .005 .004 004 004 .003 003 003
3.2 096 043 025 016 012 008 006 .005 005 .004 .004 003 003 003 .003 003 002
3.3 094 040 023 015 .01l . . : . J ] : ! d

34 091 038 021 014 010 006 .005 .004 003 .003 .003 002 002 002 .002 002 .002
35 089 036 .020 012 .009 005 .004 .003 003 .002 .002 002 .002 002 .00 1 001 .001

009
008
007
006
3.6 08 035 018 011 008 006 004 004 003 002 002 .002 002 001 0] 001 001 001
005
004
004
004

3.7 084 033 017 010 007 001 001 001 001
38 082 031 016 .010 .006 001

001 001 001
39 080 030 015 009 .006
4.0 078 029 014 008 005

003 003 002 002 001 001 001 o
03 002 002 001 001 001 001 o]
03 002 002 001 001 001 001 o]

001 001 000 000

(contimied)
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Appendix Tables

A-13
Table A8 ¢ Curve Tail Areas (cont.)
—
I curve Area to the
Nﬁ
| i
0 t
1
N w1 2 23 24 25 26 27 28 29 30 35 40 60 120 w(=2)
&2 s o S00 SO0 500 500 S0 SO0 SO0 S0 SO0 SO0 S0 S00 500 S0 SO0
o el e 461 461 461 461 461 461 461 461 461 460 460 460 460 460
03 | a0 w2 @ oan a2 o a1 e a1 ol a1 A
e | 384 383 383 383 383 383 383 383 383 383 383 383 383 382 382
. M7 347 347 347 346 346 346 346 346 346 346 346 346 346 345 345 345
S| 313110 31 310 3110 311 310 311 311 310 310 310 310 310 309 309 309
06 | 278 278 2W® 27 27T 2m7 277 277 2m 2T 2T 270 276 276 275 275 274
0.7 246 246 246 246 245 245 245 245 245 245 245 245 244 244 243 243 242
08 217 217 216 216 216 216 216 215 215 215 215 215 215 214 213 213 212
0.9 190 189 189 .189 .189 189 188 .188 188 188 188 .I88 187 .187 .186 .185 .184
LO | 165 165 .164 .164 .164 .164 163 .163 .163 .163 163 .163 .162 .162 .161 .160 .159
11 143 142 142 142 141 141 141 141 141 140 .140 140 139 139 138 137 136
12 1220122 122 921 21 121 421 .20 020 120 120 .120 119 119 .17 116 1S
13 105 104 104 104 103 .103 103 103 .102 .102 .10z .102 101 .101 099 098 097
14 089 089 088 088 087 .087 087 087 .08 .08 .08 .08 085 085 083 082 08I
L5 075 075 074 074 074 073 073 073 073 072 072 072 071 071 069 068 .067
16 | 063 063 062 062 062 061 061 061 061 060 .060 060 059 059 057 056 0S5
L7 053 052 052 052 051 051 051 051 050 0S0 050 050 049 048 047 046 045
18 | 044 043 043 043 042 042 042 042 042 041 041 041 040 040 038 037 036
1.9 036 03 036 035 035 .035 035 034 034 034 034 034 033 032 031 030 029
20 | 03 030 029 029 029 028 028 028 028 028 027 .027 (027 026 025 024 023
21 025 024 024 024 023 023 023 023 023 02 02 02 .02 021 020 019 018
22 | 020 020 020 019 019 019 019 018 018 018 018 018 017 017 016 015 014
23 | 016 016 016 016 0I5 015 015 015 015 015 014 014 014 013 012 012 01
24 | 013 013 013 013 012 012 012 012 012 012 .012 01l 0Il 011 010 009 .008
25 01l 01l 010 010 010 010 010 010 009 009 .009 .009 .09 008 008 .007 .006
26 | 009 009 008 008 008 008 008 008 007 007 .007 007 007 007 006 005 .005
27 | 007 007 007 007 006 006 006 006 006 006 006 006 005 005 004 004 003
28 | 006 006 005 005 005 005 005 005 005 005 005 004 004 004 003 003 003
29 | 005 004 004 004 004 004 004 004 004 004 004 003 003 003 003 002 002 |
30 | o004 004 003 003 003 003 003 003 003 003 Q03 003 002 002 002 002 001 ﬁ
31 003 003 003 003 003 002 002 002 002 002 002 002 002 002 001 001 001 |
32 | 002 002 002 002 002 002 002 002 002 002 002 002 001 001 001 001 001
33 | 002 o002 002 002 002 001 001 001 001 001 001 00 001 001 001 001 000
38 | o002 001 001 001 01 001 001 001 001 001 001 001 001 001 001 000 000
3s 001 001 001 001 001 001 001 001 001 001 001 .001 001 001 000 000 000
36 001 001 001 001 .001 .001 001 001 001 001 001 001 000 000 000 000 000
37 ol 001 001 001 001 001 001 001 000 000 000 000 000 000 000 000 000
34 ool 001 001 000 000 000 000 000 000 000 000 000 000 000 000 000 000
000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
35 | 000 000 00 000 000 000 000 000 000 00 OO 000 000 000 000 000 000
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Appendix Tables

Table A.9 Critical Values for F Distributions

18

R
v, = numerator df

a 1 2 3 4 5 6 7 8 ?

.100 39.86 49.50 53.59 55.83 5724 58.20 58.91 59.44 59.86

77 238.88 240.54

,  0s0 161.45 199.50 21571 224.58 230.16 233.99 236. %

010 |405220 499950 540340  5624.60 576360  5859.00 592840  5981.10 6022-84

001 (405284 500000 540379 562,500 576405 585937 592873 598,144 602,2

100 8.53 9.00 9.16 9.24 929 9.33 9.35 9.37 9.3:

, 050 18.51 19.00 19.16 19.25 19.30 19.33 19.35 19.37 19.3

.010 98.50 99.00 99.17 99.25 99.30 99,33 99.36 99.37 99.39

.001 998.50 999.00 999.17 999,25 999.30 999,33 999.36 999.37 999.39

100 5.54 5.46 5.39 5.34 531 5.28 527 525 524

5 oS0 10.13 9.55 928 9.12 9.01 8.94 8.89 8.85 8.81

010 34.12 30.82 2946 28.71 2824 2791 27.67 2749 2735

.001 167.03 148.50 141.11 137.10 134.58 132.85 131.58 130.62 129.86

.100 454 432 4.19 4.11 405 4.01 3.98 3.95 3.94

g 050 771 6.94 6.59 6.39 6.26 6.16 6.09 6.04 6.00

010 21.20 18.00 16.69 15.98 15.52 1521 14.98 14.80 14.66

001 74.14 6125 56.18 5344 51.71 50.53 49,66 49.00 48.47

100 4.06 3.78 3.62 152 3.45 3.40 3.37 3134 332

5 050 6.61 5.79 541 519 5.05 4.95 4.88 482 477

.010 16.26 1327 12.06 11.39 10.97 10.67 1046 10.29 10.16

.001 47.18 37.12 3320 31.09 2975 28.83 28.16 27.65 27.24

s .100 3.78 3.46 329 318 3 3.05 3.01 2.98 2.96

5 ¢ 050 5.99 5.14 4.76 453 439 428 421 4.15 4.10

8 .010 13.75 10.92 9.78 9.15 8.75 8.47 826 8.10 7.98

_E .001 35.51 27.00 23.70 21.92 20.80 20.03 19.46 19.03 18.69

8 .100 359 3.26 3.07 2.96 288 2.83 278 2.75 272

'ﬁ , 050 5.59 474 435 4.12 397 3.87 3.79 373 3.68

I .010 12.25 9.55 845 7.85 7.46 7.19 6.99 6.84 6.72

.001 29.25 21.69 18.77 17.20 16.21 15.52 15.02 14.63 14.33

.100 3.46 311 2.92 2.81 273 267 2.62 2.59 2.56

g 050 5.32 446 4.07 3.84 3.69 3.58 3.50 344 339

.010 1126 8.65 7.59 7.01 6.63 6.37 6.18 6.03 5.9]

.001 25.41 18.49 15.83 14.39 13.48 12.86 12.40 12.05 11.77

.100 3.36 3.01 2.81 2.69 261 255 251 247 244

g 050 512 426 3.86 3.63 3.48 337 329 323 318

010 10.56 8.02 6.99 6.42 6.06 5.80 5.61 547 535

.001 22.86 16.39 13.90 12.56 1L.71 11.13 10.70 10.37 10.11

.100 3.29 2.92 273 2.61 2.52 246 241 2.38 2.35

o 950 496 410 371 3.48 133 322 3.14 3.07 3.02

.010 10.04 7.56 6.55 5.99 5.64 5.39 520 5.06 494

.001 21.04 14.91 12.55 1128 10.48 9.93 952 9.20 3 96

.100 323 2.86 2.66 2.54 245 2.39 2.34 2.30 997

n %0 484 3.98 3.59 336 3.20 3.09 3.01 2.95 290

010 9.65 721 622 5.67 532 5.07 489 474 463

001 19.69 13.81 11.56 10.35 9.58 905 8.66 835 812

.100 318 2.81 261 248 2.39 233 228 224 331

5 950 475 3.89 3.49 326 i 3.00 291 285 280

010 9.33 6.93 5.95 541 5.06 482 4.64 4.50 s

001 18.64 12.97 10.80 9.63 8 89 8.38 8.00 77 ks

(conninued)
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Table A9 Critical Values for p Distributions (cont.)
s V) - numulﬁ:d-f-
—_— — B o
| _IL n 1 20 28 30 m 50 0 120 -

0.9  wn G2 g9 ) ; 6.9
- : 74 62,08 62,20 62.53 6 0.1 6306
188 2439 24595 24801 24924 YRS 12. 62,69 n '

0
§325 154
OSSO 610630 o150 Popinen 25010 25114 28177 2mw 2 a0

- 5 : 623980 6260.60  62406.40 ; 631300  G3WA0 0
605,621 610668 615764 620,908 246 630250 63

e SA017 62609 628712 60285 631337  6aIm OMM)
: 9.4 .42 9.44 945 9.46 9,47 9.47 947 Iz i
19.40 1941 19.43 1945 1946 1946 1941 joum 1948 1949 1949
999.40 99.42 99.43 99.45 046 9947 9947 998 o9As oAy 90
99.40 999.42 999.43 999.45 99946 99947 99947 99948 99948 99949 999 50
5.2 $.22 520 518 517 517 512

' ‘ ; 5.10 515 5.15 5.14
8.79 874 870 8.66 8.63 8.62 8.59 #.5% 857 555 89
2123 2705 2687 2669 249 2650 2641 2635 %32 %22 WA

12925 12832 12137 12642 1258412545 12496 12466 a7 12397 1239
392 3.90 LX) 384 383 182 380 3.80 179 174 376
5.96 591 5.86 5.80 577

; 575 572 570 5.69 5.60 56)
14,55 14.37 14.20 14.02 13.9] 13,84 13.75 13.69 13.65 13.56 1347
48.05 4741 46.76 46.10 45.70 4543 45,09 44,88 4475 4440 4409

330 127 3.24 321 119 317 316 315 314 312 3N
474 4.68 462 4.56 452 4,50 446 444 443 440 437
10,05 9.89 9,72 9.55 9.45 938 9.29 9.24 9.20 9.11 913
26.92 26.42 25.9) 3339 2508 2487 2460 2444 W33 2406 234
2.94 2.90 287 284 28] 280 278 27 2.76 274 272
4.06 4.00 394 387 183 381 m 375 374 3.70 367
787 772 7.56 7.40 730 723 714 7.09 7.06 697 649
1841 17.99 17.56 17.12 16.85 16,67 16.44 1631 1621 15.9% 1577
2.70 267 263 259 2.57 2,56 2.54 252 251 249 247
3.64 357 351 344 3.40 3.38 3.34 £ 3.30 327 323
6.62 6.47 6.31 6.16 6.06 5.99 591 5.86 5.2 574 566
14 08 1371 13.32 12.93 1269 12.53 12.33 12.20 12.12 1191 nn
2.54 250 246 242 240 238 2.36 2.35 2.34 232 2%
335 328 3 315 31 3.08 3.04 3.02 3.01 297 293
5.81 5.67 5.5 536 5.26 5.20 5.12 5.07 5.03 495 487
11.54 11.19 10.84 10.48 10.26 10.11 9.92 9.80 9.73 9.53 936
242 238 234 2.30 227 225 223 222 221 218 216 §
3.14 3.07 3.01 2.94 2.89 286 2.8 280 279 275 2 |
526 511 4.96 481 47 465 457 452 448 440 43
9.89 957 9.24 8.90 8.69 8.55 837 8.26 819 8.00 784
232 228 2% 220 217 2.16 212 212 211 208 206
298 291 285 277 273 270 2.66 264 262 258 254
485 471 4.56 441 431 425 4.17 412 408 4.00 319
8.75 8.45 8.13 7.80 7.60 747 730 719 712 694 678
y 03 204 2.03 2.00
25 221 217 2.12 2.10 208 2 ; 198
i:s 279 /] 265 260 257 2.53 251 249 245 24
454 4.40 4.25 4.10 401 3.94 3.86 181 178 369 3161
792 7.63 732 701 6.81 6.68 6.52 6.42 635 6.18 6.02
19 215 2.10 2.06 203 201 1.99 1.97 1.96 193 191
2‘75 269 2.62 2.54 2.50 247 243 240 2.38 234 230
:'30 4.16 4.0] 3.86 3.76 3.70 362 357 354 345 337
729 7.00 6.7 6.40 622 6.09 5.93 5.83 5.76 559 544
(continmed)
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Table A9 Critical Values for F Dutﬁhunom tmtJ e —

- n-cﬂnrd'l'

|
L
« | 1 2 ) 4 s 6 7 . X
*
220
a0 3 1% 256 24) 235 2.28 2§; 3T ; _l’s
() 7 3 118 3.03 2.92 2 . n
- J 46 18l 341 3l i P ih
e 9207 &m S 521 486 462 245 91 %
. R 1231 1021 907 835 7.86 1s
100 310 PR A} 252 239 2.31 224 2.19 &) 21
-0 460 3174 34 3 2.9 285 276 : 265
u = d 428 414 403
0] 886 651 5.56 5.04 4.69 446 s 650 i%
001 17.14 nms 973 862 7.92 7.44 7. - -
100 307 27 249 2.36 227 221 2.16 iz iw
- 50 454 368 329 3.06 2.90 2.79 2.71 s 2 59
o1 868 6.36 542 489 456 432 4.14 g 89
001 1659 1.4 934 825 157 7.09 6.74 626
100 3.05 267 246 233 224 2.18 213 209 206
2% 050 449 3.63 324 301 285 2.74 266 2.59 254
o010 853 623 529 477 444 420 4.03 389 37
001 1612 1097 9.01 794 727 6.80 6.46 6.19 5.98
100 303 264 244 231 222 2.15 2.10 2.06 203
i 250 445 3.59 320 2.96 281 2.70 261 2.55 249
010 840 6.11 5.19 467 4.34 4.10 3.93 319 368
001 1572 10.66 873 768 702 6.56 622 596 575
- .100 301 262 242 229 220 213 208 204 2.00
ot i 050 441 355 3.16 293 2T 2.66 2.58 251 246
= 010 829 6.01 5.09 458 425 4.01 384 371 3.60
g 001 1538 10.39 849 746 6.81 6.35 6.02 5.76 5.56
F .100 299 261 2.40 227 2.18 2.11 206 202 198
S 050 438 352 3.13 2.90 274 2.63 2.54 248 242
. 010 818 5.93 5.01 4.50 417 3.94 3T 3.63 352
< 001 15.08 10.16 828 727 6.62 6.18 5.85 559 5.39
100 297 259 238 225 2.16 2.09 204 200 1.9
» 050 435 349 3.10 287 2.7 2.60 2.51 245 239
010 810 585 494 443 4.10 3.87 3.70 3.56 3.46
001 14.82 9.95 8.10 7.10 6.46 6.02 5.69 544 524
,100 2.96 2.57 2.36 223 2.14 2.08 202 1.98 1.95
21 050 432 347 3.07 284 2.68 257 249 242 237
010 8.02 578 487 437 404 381 364 351 340
001 14.59 9.77 7.94 6.95 6.32 5.88 5.56 531 511
100 2.95 2.56 2.35 222 2.13 2.06 2.01 1.97 193
7 .050 4.30 3.44 3.05 282 266 255 2.46 240 234
010 795 572 a8 431 3.99 376 3.59 345 335
001 1438 9.61 7.80 6.81 6.19 5.76 5.44 519 49
.100 2.94 255 2.34 221 2.11 2.05 1.99 192
- 050 428 342 3.03 2.80 264 253 244 ; 2-5; '
010 788 5.66 4.76 426 3.94 371 354 341 330
001 1420 947 7.67 6.70 6.08 565 s g 489
100 293 2.54 233 219 210 204 ' '
L, 0% | 4% 30 300 2B 262 2 Lo 14 O
010 78 242 236 ¥
] ; 561 AT 422 3.90 167 s 236
001 | 1403 9.34 755 639 S 5SS s3a 49 4N
{‘wﬂm“ﬂ
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Appendin labies  Ac17

___I able A9 Critical Values for F Distributions (cont.)

v, = numerator df

10 12 e
15 20 25 30 40 50 60 120 1000
ié‘_" %ég 205 201 1.98 1.96 1.93 1.92 1.9 1.88 185
it e 2.53 246 241 2.38 2.4 231 2.30 225 221
6.80 . 3.8 366 3.57 351 343 3.38 .M 325 318
. 6.52 6.23 593 575 563 547 5.37 5.30 514 499
:-‘lsg 205 2.01 1.96 1.93 1.91 1.89 1.87 1.86 . 1.83 1.80
. 2.53 246 239 2.4 231 227 224 222 218 214
3.54 3.80 3.66 3,51 3.41 335 3.27 322 3.18 3.09 302
6.40 6.13 5.85 5.56 5.38 525 5.10 5.00 494 477 462
2.06 2.02 1.97 1.92 1.89 1.87 1.85 1.83 1.82 1.79 1.76
254 248 2.40 233 228 225 2.20 218 2.16 211 207
3.80 3.67 3.52 337 3.28 321 3.13 3.08 3.05 296 2.88
6.08 5.81 5.54 525 5.07 495 4.80 470 4.64 447 433
203 1.99 1.94 1.89 1.86 1.84 1.81 1.79 1.78 175 1.72
249 242 2.35 228 223 2.19 2.15 2.12 2.11 206 202
3.69 3.55 341 326 3.16 3.10 3.02 2.97 2.93 2.84 2.76
581 5.55 527 499 482 470 4.54 445 4.39 423 408
2.00 1.96 1.91 1.86 1.83 1.81 1.78 1.76 1.75 172 1.69
245 238 2.31 223 2.18 2.15 2.10 208 2.06 2.01 1.97
3.59 346 3.31 3.16 3.07 3.00 2.92 287 2.83 275 266
558 532 5.05 478 4.60 448 433 424 418 402 387
1.98 1.93 1.89 1.84 1.80 1.78 1.75 1.74 1.2 169 1.66
241 234 227 2.19 2.14 2.11 2.06 204 202 o 197 1.92
351 337 3.23 308 2.98 292 284 278 275 . 266 - 258
5.39 5.13 4.87 459 442 430 4.15 406 4.00 3.84 369
1.96 1.91 1.86 181 1.78 1.76 1.73 1.71 1.70 1.67 1.64
2.38 231 223 2.16 2.11 207 2.03 2.00 1.98 193 1.88
343 3.30 3.15 3.00 2.91 2.84 2.76 271 2.67 2.58 2.50
522 4.97 4.70 443 426 414 3.99 3.90 3.84 3.68 353
1.94 1.89 1.84 1.79 1.76 1.74 1.7 1.69 1.68 1.64 1.61
235 228 2.20 2.12 2.07 204 1.99 1.97 1.95 1.90 1.85
3.37 323 3.09 2.94 2.84 2.78 2.69 264 2.61 2.52 243
5.08 482 456 429 412 400 3.86 37 3.70 3.54 3.40
1.92 1.87 1.83 1.78 1.74 1.72 1.69 1.67 1.66 1.62 1.59
232 225 2.18 2.10 2.05 201 1.96 1.94 1.92 1.87 1.82
331 317 3.03 288 2.79 272 2.64 258 2.55 246 237
495 470 4.44 417 4.00 3.88 374 364 3.58 342 328
1.90 1.86 1.81 1.76 1.73 170 1.67 1.65 1.64 ' 160 1.57
230 223 2.15 207 2.02 198 1.94 1.91 1.89 18 179
3.26 3.12 298 283 273 267 2.58 253 2.50 240 232
483 4.58 4.33 4,06 3,89 378 3,63 354 348 332 317
1.89 1.84 1.80 1.74 1.71 1.69 1.66 1.64 1.62 1.59 1.55
2'27 220 2.13 2.05 2.00 1.96 1.91 1.88 1.86 1.81 1.76
321 3.07 2.93 278 2.69 262 2.54 248 245 235 227
4'73 448 423 3.96 379 3.68 353 344 338 322 308
1.88 1.83 1.78 1.73 1.70 1.67 1.64 1.62 1.61 1.57 1.54
25 218 2.1 203 1.97 1.94 1.89 1.86 1.84 1.79 174
i 3.03 2.89 2.74 2.64 258 249 244 240 231 222
:'64 439 4.14 387 3,71 3.59 3.45 3.36 329 314 2.99
(contimeed )
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A-18 Appendix Tables

Table A.9  Critical Values for F Distributions (cont.)

S —
v, = numerator df
9
a 1 2 3 4 5 6 ____7_______‘__
- 93 1.89
100 292 2.53 232 218 209 202 '—:; 1', 3 228
2% -050 424 339 299 2.76 2.60 249 2. '
346 132 3n
.010 777 5.57 4.68 4.18 3.85 363 - ot in
001 13.88 9.22 745 6.49 5.89 5.46 5.15 - 1'88
.100 291 2.52 231 217 2.08 2,01 1.96 ;g gt
2 .050 423 3137 2.98 274 2.59 247 2.39 = -
010 7 5.53 4.64 4.14 382 3.59 342 3,23 2
,001 13.74 9.12 7.36 6.41 5.80 5.38 5.07 48 :
.100 2.90 2.51 2.30 2.17 2.07 2.00 1.95 1.91 ;::
2 050 421 3.35 2.96 273 2.57 2.46 237 2.31 it
010 7.68 5.49 4.60 4.11 3.78 3.56 3.39 326 31
,001 13.61 9.02 727 6.33 573 531 5.00 476 4.57
.100 2.89 2.50 229 2.16 2.06 2.00 1.94 1.90 1.87
28 .050 420 3.34 295 2.7 2.56 245 2.36 229 224
.010 7.64 5.45 457 407 375 3.53 336 323 312
.001 13.50 8.93 7.19 6.25 5.66 5.24 4.93 4.69 4.50
.100 2.89 2.50 228 2.15 2.06 1.99 1.93 1.89 186
% 050 418 333 293 2.70 2.55 243 235 228 222
010 7.60 5.42 454 4.04 373 3.50 333 320 3.09
,001 13.39 8.85 712 6.19 5.59 5.18 4.87 4.64 445
s .100 2.88 2.49 228 2.14 2.05 1.98 1.93 1.88 1.85
5 - .050 417 332 2.92 2.69 253 2.42 2.33 227 221
a .010 7.56 5.39 451 402 3.70 3.47 3.30 3.17 3.07
£ .001 1329 877 7.05 6.12 5.53 5.12 4.82 4.58 439
3 .100 2.84 244 223 2.09 2.00 1.93 1.87 1.83 179
g i .050 408 3.23 2.84 2,61 245 2.34 225 2.18 212
- .010 731 5.18 431 3.83 351 329 3.12 2.99 2.89
.001 12.61 8.25 6.59 5.70 5.13 473 444 421 402
.100 281 2.41 2.20 2.06 197 1.90 1.84 1.80 1.76
- 050 4.03 3.18 2.79 2.56 240 2.29 2.20 2.13 2.07
010 717 5.06 420 372 341 3.19 3.02 2.89 278
001 12.22 7.9 6.34 5.46 4.90 4.51 422 4.00 3.82
.100 2.79 2.39 2.18 2.04 1.95 1.87 1.82 1.77 1.74
60 050 4.00 315 2.76 253 2.37 225 2.17 2.10 2.04
’ 010 7.08 4.98 4.13 365 334 3.12 2.95 2.82 272
001 11.97 771 6.17 5.31 476 437 4.09 3.86 369
.100 2.76 236 2.14 2.00 191 1.83 178 B ié
- 050 3.94 3.09 2.70 246 231 2.19 2.10 2,03 1.97
010 6.90 482 3.98 3.51 321 2.99 2.8 269 2.59
001 11.50 741 5.86 5.02 448 411 3.83 361 3.44
100 273 2.33 2.11 1.97 1.88 1.80 1.75 1.70 1.66
050 3.89 3,04 2.65 242 226 214 2.06 1.98 1.93
200 010 6.76 4.7 3.88 341 311 2,89 27 2.60 250
001 11.15 7.15 563 481 429 3.92 3.65 3.43 326
.100 271 231 2.09 1.95 1.85 1.78 L7
050 3ss 300 261 238 22 211 g % 199
1000 a0 cés 463 3 34 3 gy oy 1% 18
001 10.89 6.96 5.46 465 414 378 S5l e ath
(conunued)
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Appendin Tables A-19
Table A9 iti
— Critical Values for £ Distributions (cont.)
—_— ¥, = numerator df S, e
10
————-—-_._.B____ = 20 25 30 40 50 60 120 1000
187
224 ;?42; b iy 1.68 1.66 163 161 159 156 152
313 o 209 201 1.96 1.92 1.87 184 18 1.77 172
by i 285 270 260 254 245 240 236 227 218
l : 4.06 379 3.63 352 3.37 328 in 3.06 291
2-822 181 1.76 L7 1.67 165 1.61 1.59 1.58 154 1.51
e 215 207 1.99 1.94 1.90 1.85 182 1.80 1.75 1.70
. 296 281 266 257 2.50 242 2.36 2.33 223 214
A48 424 399 3N 3.56 344 3.30 321 315 2.99 284
1.85 1.80 1.75 1.70 1.66 1.64 1.60 1.58 1.57 1.53 1.50
220 213 206 1.97 192 1.88 1.84 1.81 1.79 1.73 1.68
3.06 293 278 263 254 247 238 233 229 220 2.11
44 417 392 3.66 349 338 323 3.4 3.08 292 278
1.84 1.79 1.74 169 1.65 163 1.59 1.57 1.56 1.52 148
219 2.12 204 1.96 1.91 1.87 1.8 1.79 1.77 1.71 1.66
303 2.90 275 2.60 2.51 2.44 2.35 230 2.26 217 2.08
435 411 3.86 3.60 3.43 332 3.18 3.09 3.02 2.86 2.72
1.83 178 1.73 1.68 1.64 1.62 1.58 1.56 1.55 1.51 147
218 2.10 203 1.94 1.89 1.85 1.81 1.77 1.75 1.70 1.65
3.00 287 273 257 248 241 233 227 223 214 2.05
429 405 3.80 3.54 3.38 327 312 303 297 281 266
182 177 s 1.67 1.63 161 1.57 1.55 1.54 1.50 146
216 209 201 1.93 1.88 184 1.79 1.76 1.74 1.68 163
298 284 270 255 245 239 2.30 225 221 211 202
424 400 375 349 3.33 322 3.07 2.98 2.9 2.76 261
1.76 17N 166 1.61 1.57 1.54 1.51 1.48 147 142 1.38
2.08 200 1.92 1.84 1.78 1.74 1.69 1.66 1.64 1.58 1.52
2.80 266 252 237 227 220 211 2.06 202 1.92 182
387 364 340 314 298 287 273 264 2.57 241 225
1.73 1.68 163 1.57 1.53 1.50 1.46 1.44 1.42 1.38 133
203 1.95 1.87 1.78 1.73 169 1.63 1.60 1.58 1.51 145
270 256 242 227 217 2.10 201 1.95 1.91 1.80 1.70
3167 344 320 295 279 268 2.53 244 2.38 221 2.05
171 166 160 154 1.50 148 1.4 141 1.40 . 135 130
1.99 1.92 1.84 1.75 1.69 1.65 1.59 1.56 1.53 147 1.40
263 250 235 220 2.10 203 1.94 1.88 1.84 1.73 162
354 332 3.08 283 267 255 241 232 2.25 2.08 1.92
1.66 1.61 1.56 149 1.45 142 1.38 135 1.34 128 122
193 185 1.7 1.68 1.62 1.57 152 148 145 138 130
250 237 222 2,07 1.97 1.89 1.80 1.74 1.69 157 145
330 3.07 284 2.59 243 232 217 2.08 201 183 1.64
163 1.58 152 146 1.41 1.38 1.4 131 1.29 1.23 1.16
88 1.80 172 1.62 1.56 152 146 141 139 1.30 121
l.‘] 227 213 197 1.87 179 1.69 1.63 1.58 145 1.30
%12 290 267 242 226 215 200 1.90 183 1.64 143
1 155 149 143 1.38 1.3 1.30 127 1.25 118 1.08
1.6 176 1.68 1.58 1.52 147 141 1.36 1.33 124 1
I3 : 179 17 161 154 150 135
220 206 190 116
2.34 277 254 230 214 2.02 187 177 169 149 122
299 - G ..
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A-20 Appendix Tables

Table A.10  Critical Values for Studentized Range Distributions

m
v a 2 3 4 5 6 7 8 9 10 1 12
S 05 364 460 522 5.67 6.03 6.33 6.58 6.80 6.99 717 VA
01 5.70 6.98 7.80 842 8.91 9.32 9.67 9.97 10.24 10.48 10.70
6 05 346 434 49 5.30 5.63 5.90 6.12 6.32 6.49 6.65 679
01 5.24 6.33 7.03 7.56 797 832 8.61 8.87 9.10 930 9 48
7 05 334 4.16 4.68 5.06 5.36 5.61 5.82 6.00 6.16 6.30 6.43
01 495 5.9 6.54 7.01 7.37 7.68 7.94 8.17 8.37 8.55 87
8 05 3.26 404 4.53 4.89 5.17 540 5.60 577 592 6.05 6.18
01 475 564 6.20 6.62 6.96 7.24 747 7.68 7.86 8.03 818

9 05 320 3.95 4.41 4.76 5.02 5.24 543 5.59 574 5.87 598
01 4.60 543 5.96 6.35 6.66 6.91 7.13 7.33 749 7.65 778

10 05 3.15 3.88 4,33 4.65 4.91 5.12 5.30 5.46 5.60 572 5.83
0l 448 5.27 5n 6.14 6.43 6.67 6.87 7.05 721 7.36 7.49

11 05 3.11 382 4.26 4.57 482 5.03 520 5.35 549 5.61 57
01 4.39 5.15 5.62 5.97 6.25 6.48 6.67 6.84 6.99 713 125

12 05 3.08 i 4.20 4.51 475 4.95 5.12 527 539 5.51 5.61
01 432 5.05 5.50 5.84 6.10 6.32 6.51 6.67 6.81 6.94 7.06

13 05 3.06 3.73 4.15 445 4.69 4388 5.05 5.19 532 543 5.53
01 426 4.96 5.40 573 598 6.19 6.37 6.53 6.67 6.79 6.90

14 05 3.03 3.70 4.11 441 4.64 4.83 4.99 513 525 5.36 5.46

01 4.21 4.89 5.32 5.63 5.88 6.08 6.26 6.4l 6.54 6.66 6.1
15 05 301 3.67 4.08 437 4.59 4.78 494 5.08 520 5.31 540
01 417 4.84 5.25 5.56 5.80 5.99 6.16 6.31 6.44 6.55 6.66
16 05 3.00 3.65 4.05 433 4.56 474 490 5.03 5.15 526 5.35
01 413 4.79 5.19 549 572 592 6.08 6.22 6.35 6.46 656
17 05 298 363 4.02 4.30 4.52 470 436 499 5.11 5.21 5.31

o1 | 410 | 474 | s1a | 543 | se6 | 585 | 601 | 615 627 | 638 | 648

18 05 297 | 361 4.00 428 449 467 482 4.96 507 5.17 5.7
01 407 | 470 5.09 538 5.60 5.79 5.94 6.08 6.20 631 641
19 | 05 | 206 | 359 | 398 | 425 | 447 | 465 | 479 | 492 5.04 5.4 5.
01 4.05 467 5.05 533 5.55 573 589 6.02 6.14 6.25 6.3
20 05 2.95 3.58 3.96 423 445 462 a1 4.90 501 5.1 520
0l 4,02 4.64 5.02 529 5.51 569 5.84 597 6.09 6.19 6.28
24 058 2.92 1.53 3.90 417 | 437 4.54 4.68 481 4.92 501 5.10
01 3.96 4.55 4.91 517 5.37 554 5.69 5.81 5.92 6.02 6.11
05 2.89 3.49 3.85 4.10 4.30 446 4.60 472 a8 4.92 5.00
01 389 | 445 4.80 505 524 540 5.54 565 576 585 5.9

40 05 2.86 3.44 3.79 4,04 423 4.39 4,52 4.63 473 4.82 490
01 3.82 4.37 4,70 4.93 5.11 526 5.39 5.50 5.60 569 5.76

60 05 2.83 3.40 3.74 398 4.16 431 444 4.55 4.65 47 481
01 376 428 459 4.82 4.99 513 525 5.36 545 5.53 5.60

120 05 2.80 3.36 3,68 392 4.10 424 4.36 447 4.56 4.64 an
01 370 | 420 | 45 | 47 487 501 5.12 521 5.30 537 S

05 | 277 | 33 3.63 386 | 403 | 417 | 429 | 439 447 4.55 162
01 364 | 412 | 440 460 | 476 488 | 499 Ls,oa 5.16 523 529
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5. Answers may be written either in English or Hindi; but the same medium should
be used throughout the paper.
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1.

2.

A super-speciality hospital, the only one in a small Indian city, acts as a monopolist
and charges patients using a two-part tariff. Patients must pay a fixed monthly
fee. a. to obtain a consultation card, after which they can visit doctors
any number of times by paying a charge per-visit. There are two types of

patients:
—  Type | (insured patients) with demand: p, = 1,200 - 10 q,
_  Type 2 (uninsured patients) with demand: p, = 1,100 - 10 q,

where g denotes the number of visits per month. The marginal cost per visit 1s

constant at MC = 1,000.

(a) Assume that the hospital can distinguish between the two types of patients
(by accurately verifying their insurance status). Find the optimal two-part

tariff (a. p) for each type of patient, and the total profit earned.

(b) (i) Suppose the hospital cannot distinguish between patient types, and

serves both types of patients. Find the uniform Oi two-part tariff (a,

p) and the profit earned.

(i) Find the optimal two-part tariff (a, p) and the profit earned. Explain,
by calculating the average price paid by each group, that the optimal
two-part tariff scheme reflects second degree price discrimination.

(6+12)

(a) Assume that Ranbaxy, a pharmaceutical giant, produces Atorvastatin,
a medical drug, for the domestic market (D), and exports (F) i.e., for
India and the US respectively. Ranbaxy behaves like a third-degree
price discriminator: it is a monopolist in India and a price taker in the
US.

Fferd) WElaad JRere
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3
Its demand function for Atorvastatin in India is Q_= 5.7 - P, wher¢ Qp and
D :
Py represent the quantity demanded and the price charged in India. In the
US, the price per unit of the drug (in Re terms) is Rs.1.30 and the quantity

sold is Q,. Ranbaxy’s marginal cost is 0.1Q (where Q = Q,* Q)

() Find the quantities of the drug sold and the prices charged in India

and the US. Draw a diagram depicting the aggregate market demand

curve.

(i) Calculate the deadweight loss in each of the two markets. Qualitatively,

do the prices charged correspond to the underlying elasticities in the

two markets?

(b) The coastal town of Ratnagiri is known for its fishing industry, particularly
for high-value seafood such as prawns. The local Port Authority regulates

the number of fishing boats operating in these waters. It costs 2000 per
day to operate a fishing boat. If there are (x) boats operating in a day, the

total revenue from prawns (in rupees) is
R(x) = 1000(10x — x?)

(1) Find and graph the average revenue and the marginal revenue per
boat. If fishing licenses are issued free of charge, how many boats wil]

operate in the competitive equilibrium?

(i) What would be the number of boats that maximise total profits? Doeg
your answer illustrate the importance of defining property rights for

‘common pool resources’?

(iii) Suppose the ‘Port Authority” wants to restrict entry to the profijt-
maximising number of boats. What should be the license fee (t) charged
per boat? (9+9)

RY P.T.O
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4

Consider an exchange economy with two agents, Alpha and Beti, and two goods,

Se and 5f. Their utility functions and initial endowments are represented as follows:

(a)

(%9, =(x)+Y, ; ' w, = (12,2)

Ug(Xai W) =%, * Ay, w, = (8,18).

Determine and graph the Pareto set.

(b) Assume that a recession occurs. In the changed scenario, Alpha behaves like

(c)

a perfectly discriminating monopolist while Beti remains a price taker. The

utility functions and the endowments of the agents are represented by :
uA(xA? yA)=xA yA, WA = (123 2)
Up(Xps Yp) = Xg ¥p 5 w, = (8, 18).

Depict this situation in an Edgeworth box. Compute the equilibrium allocation,
given that Alpha is a perfectly discriminating monopolist and Beti a price

taker. Is this new allocation Pareto efficient?

Now assume that Beti’s preferences exhibit altruism, so that her new utility

function is represented by

Uy(Xg, Ypr Xp) =Xg Y Vs

Alpha’s utility function and the initial endowments of both agents remain
unchanged from part (b). Compute the competitive equilibrium prices and
allocation. Find an allocation that is Pareto superior to the competitive
equilibrium allocation and explain your result in the context of the First

Welfare Theorem. (3+6+9)

Fifer< AT qHIHTer™
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4.

c, D and
crs A, B,

(a) Consider a political system in which there are five voters (A, Bs
E) and three candidates (x, y and z). The preferences of the vot

C, D and E are given in the table.

o ]
A B C D E
Best 4
X X y Yy P
Second Best y y z Z y
Worst z z X X X

(i) What are single-peaked preferences? Are the above preferences single-
peaked if the candidates are arranged as x, y, and z, left to right, on

the abscissa (x-axis)? Depict these preferences through a diagram.

(ii) Show that pairwise majority voting aggregates the above individual

preferences into transitive social preferences.

(i) Which candidate would be selected through pairwise majority voting?
Change the preferences of voter ‘E’ so that social preferences obtained

through pairwise majority voting are no longer transitive.

(b) Two agents Aarohan (A) and Brinda (B) consume goods x and y. The total
endowments of x and y in the economy are w(x) = 8, w(y) =4. A and B’s

respective utility functions are :
U,(x,,¥,) = (x,)"(y,)"? and Uy(xy, ¥5) = X5 T ¥y

Derive an equation for the Utility Possibility Frontier (UPF), and graph the
UPF. Find the values of (U,, U,) if a Central Planning Board maximises a

Rawlsian Social Welfare Function. (12+6)

i<} wefaared
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6

5. Let Afreen (A) and Bashir (B) constitute a two-agent exchange economy. Their

utility functions and endowments are defined over music (x) and food (v) and are
represented as follows :

(a)

(b)

w XA YD = B+ ()% w,=(55)

uB(XB, yB) = (xg)2 + (yB)Z s WB = (5, 5).
Assuming the prices to be Px and Py, find the competitive equilibrium
allocations and price ratio. Is the allocation unique? Is it Pareto optimal?

Depict the preferences, the budget constraint and the competitive equilibrium/
equilibria in an Edgeworth box.

As the agents become older, their tastes and endowments change and can
be represented as :

u,(x,, y‘A)=xAyA; w, = (4,2)

U (X ¥p) = Xp(¥)2 5 wy = (6, 3).

The competitive equilibrium allocations and prices are :
(X,,Y,) = (5, 5/3), (xpyy) = 5, 10/3) and (PP ) = (1, 2).

The government is particularly concerned with an equitable distribution of
good y (food) across individuals, and it proposes an allocation (x,,y,) =
(20/3, 5/2) and (x,.y,) = (10/3, 5/2).

Is the proposed allocation Pareto optimal? Which price ratio can sustain the
proposed allocation as a competitive equilibrium? How does the result
illustrate the Second Fundamental Theorem of welfare economics? Explain
briefly. (9+9)

A<l AR [erprony
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6.

7

Assume that a steel mill (S), located at Rishikesh, produces steel (), and slag

(x) (a pollutant). Steel is sold in the market while slag gets dumped into s

Ganga, with no restriction on the amount of slag that can be released. A fishery

(F), located downstream at Allahabad, is adversely affected by the slag released

by the steel firm.

Let the unit price of fish be P, = 10 and that of steel be P_ = 12. Further, assume

that the cost functions of the steel mill and the fishery are represented respectively

by :

(a)

(b)

(©)

C(s;x) =82+ (x-4)2;x<4
C.f; x) =1 +xf.

Find the competitive equilibrium profit maximising quantities of steel,

fish and slag. Further, compute the profits made by the steel mill and the

fishery.

Compute the profits of the firm “Steelfish” if the two firms were to
merge. What would be the equilibrium quantities of steel, fish and slag
produced? Why can these quantities be considered Pareto optimal? Draw a

diagram , depicting the competitive equilibrium and the Pareto optimal amount

of slag.

Assume the government imposes a tax on the slag generated by the
steel mill. Calculate the Pigouvian tax rate (t*) that the government

should impose on the steel mill so that the Pareto efficient quantity of slag
is produced.

Now, suppose there exists a well-defined market for clean water wherein

the fishery owns the right to clean water and can charge the steel firm a

Ffer<) wEfAaAd Jeddierd
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7. (a)
(b)

8

price ‘q’ for each unit of slag dumped in the river. Rewrite the profit

maximisation problems for both the steel firm and the fishery to solve for

[ ?

q’.

Show that the price charged per unit of slag (q) is equal to the Pigouvian tax

rate (t*). (6+6+6)

Two individuals A and B have utility functions defined over a private good

x (apples) and a public good G (street lights). Their preferences are
represented by:

u(x, G) = log (x) + log (G), i=A,B.

where G = g, + g, and g denotes individual i’s contribution to the public
good. Each agent has an initial endowment of x_ = 90, and two units of the

private good (x) can be transformed into one unit of the public good (G).

(i) Assuming interior solutions, find the market equilibrium contributions

g,, £, and the total output of the public good G.

(i) Set up the Lagrangian to calculate the Pareto efficient level of the
public good (G). Verify your result using the condition for the Pareto
efficient level of the public good. In this context, briefly explain the
free-rider problem. Under which type of preferences would the Pareto

efficient output of the public good be independent of the endowment
of x?

Let a power plant operating in Singrauli, a small town in Madhya Pradesh,
be a natural monopoly. Assume that it is characterized by declining average
and marginal costs over the relevant range of output. The regulator caps the
rate of return on capital. Explain how this form of regulation can lead to over
capitalisation. (12+6)
Fifer) weldETerd TRIPTeR
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L T 3R A R Wel A R v g - i) s vaifteR @ #9 X w wa

2 3R 7S A A - T AR FoF TR B T FoF A1 31 HAA B G FIE I B
* e v Fftad 7R 106 (a) = s w0 o 2, R a2 wi Rfe 176
H A T e W AR el ¥ B wwad 21 987 A vER D W 2

- TRY ) (pd M) e R p = 1,200 - 10 g,
- TRy 2 (Rem @ A 7lwr) et w2 p, = 1,100 - 10 q,

T q Wi A s @ e @t guiar 81 i g S wee ) ®, MC = 1,000 1

(&) w7 Afee & Frgare @ woR B A B A9 JeR W Far 2 (I dow Ry
F TWF A D) | TAF THR B AN D g seww F-wm 2R (a, q) IR

Ffia T[A AW T F)

@) (i) 7= A B e wW P TER A AR T8 T g AR I IR T
Sl T TAT Il 21 UHEAA A - WRT 2RE (a, p) FR AT & A
i
(i) T A-9r1 2RE (a, p) AR T A 719 FIG1 WS THE ERT A
H TE FAGT A B T D T8 W DY T A -9 2RE
o fadiig it @ T ST i Twia 2 (6+12)

2. (F) 7= fw & WA, v 7@ Felar S0, W TR (D) 3 e weraefes

AW A1 1 IR S & AR 3@ Fala (F) ot 2, R $99: MRS AR SR
F FeE @ FIT- AN AT AeWEEw F WE AIER TR T€ T€ WK §
TFERAE 2 3R SRR A Ioa WERad 2

- Fifer< weldaad JRadred
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Wi A TERaRR @ fve wad A o v & 31 Q= 5.7 — Ppy T Q, 3
p[,mﬁmﬁﬂmmmnﬁﬂmﬁmﬁmm%maﬁm
o W (@A) 130 T B o A T A w 1 Y B Fea A 0.1Q
? (W Q= Q, +Q,)!

(i) WRa 3R AR A A 7§ A = A= AR 3T gR1 AR T YA A FHife
e AR A TF D GO AT AR T

(if) A oY ¥ e i o T A OIS ¥, T AR I A 2
e A SR A B Fe 37

(@) T = ada e FEY e e I @ fore wRie 2, Rl w & A ol
ﬁwmﬂﬁﬁm%mlmmmﬁmﬁﬁmﬁ
aﬂwﬁmﬁaﬁﬁwﬁﬁaﬂﬂﬁﬂﬁﬂmilwmmﬁm
et Y T @ @ WA 22000 31 AR v RA K (x) A dfea Bt E,
A W A W e Tored (T A) T g ?

R(x) = 1000(10x — x?)

(i) Wi =rE SEa Tor AN Qi TR TG A AR IJFES WEH FET Al
7T TEHI B ARAd Fryew Wi e o 8, ot wioeadt @gee ¥ e
¥ g=fora B ?

(ii) SfRrEFa et o Ao T @ FoIg Atemia ah ST o BRI 7 T e I
aren dare’ & forg wafe St @ vt wer & wEe Y Tutar 27

(iii) 7T Aforg & ‘O FuiRA’ T W At W B o sawaw den A
A3 @ waAm i fafte wen w31 9y A R wde 1o (1)
forar = =g ? (9+9)
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3. W AR B v R sfaaen ¥ 2 vz, s sk @, ak A 7Y, x sy #
IR IR B IR IR e i FrEr sufar w2

U (X, YD) =(x,)¢+y, ; w, =(12,2)

Up(Xgs yR)=xn+4yB; w, = (8,18).

(F) Rt Iz =1 Fufor W ik IaT % T

(W) 1 e 6 %@ 1 s 31 7@ v g wRew ¥, FH T QUi Wewra A
T THABRAE ot TE AR Al 2, Tl I8 35 Jevramalt a1 e 21 Tove)
P IR BT IR G B T wwR ¥ et T 2

UA(XA, yﬁ)zxA}’A; WA=(12’ 2)
UB(XB, YB) = xB yB s WB = (8, 18).

¥ Raft it veitad dfew ¥ qulEe) s o i e e A veieRard
mmﬁﬁmﬁﬁwwwmﬂmaﬂmnwmm
AT NS T D FEq 27

() mmﬁmﬁ;ﬁaaﬁmﬁmﬁmmﬁhé‘,ﬁmmwmﬁtﬁm
$o ¥ WEHR 9T o 9 2

uB(xB’ yB’ xA) = xg yB yA

WRT (&) { T H ITARNT e AR A vore) o wrive wiqay FURaflT e
21 wieeqelt FgeF 79 IR @ A W0 e v e AT T e
yfaeaet I e & FaT- Reld W d O @ I T H W R

¥ Fo qftonm & R e (3+6+9)
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a. (ﬂi)wwﬁﬁmmwﬁwﬁmﬁmm(A,B,C,Dmﬁ)a“ﬁ“
IEar (x, y 3N z) &) waensn A,B,C,D&l\tﬁuﬁmuﬁ‘mﬂamifﬁ

T #

A B c D E
NS X X y y z
ESREE R y y z z y
SgA qU z z X X 4

(i)w—ﬁwaﬂﬂaﬁwmﬁ?mmaﬂaﬂﬁm—ﬁmaﬂiuﬁ
IR B A o W AN A A x, t Az D A A e A e
T qGAI3 @ TE ARG D AW § 9T

(if) T TATEY P AR Tgee Wae SUia AR TR S Ei
IS WAREHAA A Tahfa Sl 2l

(iii)mwwﬁwﬁ%ﬂmwwﬁﬂm‘ﬁ’aﬁ
TURETA F TW WER qed 6 SIEER 9gWd WaeM @ WeM d W
IRt WAt 39 9adE T @I

(@) 3 e JRET (A) 3 ffer (B) a5 x 3 y 1 ITHRT T 1 Fiofemaeen ¥ x
N y & FA qUE FAW: 1 A IR B T HaOW ITART o W VAR T -
w(x) =8, w(y) =4

U, (x.,¥,) = (x;\)m(ya)m and Ujy(x, Yo) = Xg t ¥y

TG AR At P @ e WIS FE G B it w2,
(U,,U,) & a9 7 e

Pifer<) wEIETery RIBTAY
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S.

T AR FHAT (A) IR TR (B) v - www v sl & T a1 T
=raR autar w2

U (xA,y,) = (x,)* + (y,); w, =(5,5)
ug(xg, Yo) = (xp)* + (yn)l; w, = (5,95).
(F) w7 e & 3w Px 3k py i,a\mwmmw FAT AT

FMR T T Ffada 27 T 77 N 3o 27 waPwarR, qoie v 3R
wioeqet Sga /agem = ey arw A Ttz

(@) - TR BN TR T, I TR 3R AT e e IR IR W UFR
T9ar W §eher ® -

B0, Vi)' = X Vi w, = (4,2)
Up(Xg, ¥g) = X4(y,)2 ; w, = (6, 3).
WioRaelt FgeT AdeT AR FY TE YIR T -

(XY = (5, 5/3), (xg,y,) = (5, 10/3) S (PP ) = (1, 2).

TN A w0 A Al D G T y (N9W) e R 9 dew Rt 2

AR F& G (x,,y,) = (20/3, 5/2) IR (x,.y,) = (10/3, 5/2) i T T 2|

r

&1 FEAIfad e R Teaw 27 FI A AT AU WA G A whves
Yo B 9 A AT TG G B 7 TE IRV e FIIET B TR EE W
! DA uiar 37 W8T A e S (9+9)
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KALINDI COLLEGE LIBRAK. PTO.



1146 14

6. W A 6 wfvdw ¥ Rum v zam B (s) za@ (s) T (x) (T wqwe)
N I A B T R F e B waln wh @ vm A qw e e 2, wh
N A R PE WiREy T8 21 sAEEE ¥ R v dew wee (F) T B g SR
T T A A WE R B 2

T AT FSR T T R T A T S 21 TR e, A Al
& T e 3k o wET @ AN G F9 39 WeR eme g ¥ Po= 10
P =12

Cy(s;x)=s2+ (x—4)2;x<4

C.(f; %) = £+ xf.

() wioeaelt g o SO, ASen AR THT @ AfrHed o arell AT A FHIoQ) T4
sfaRad, s e 3R oo goe g Afvta o & IoEr i

(@) aft A & o e A 9w W LA W W A AT S i, WS
IR N A agferd W T BN ? T AN i Wt Teeaw @ AW W
Tl 27 wioerd dgee SR w0 il NS T W B et g¢ v IR

ELIEYY

() mmﬁﬁmmﬁammﬁawﬁwaﬂm%lﬁgﬁwﬁa
(t*) @ oA FIT W WERK D A AT | TR @i @ @ R
U A H IR B R

Fifor) WEIfdaTerd JRidien,
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W, W AR WS T @ fog v geree a Az 2 el we g B s
W W HER W B AR A T wh A S age @ 21 Fg A6 A I
T T A ARG TEE D g TN ST 9 e ) S 6 AR
T e A R o st et B ol o A
HferbwER’ H ' e

TNiEd & faretw & vy 37 o 9 el @ (7)) ffaas & & (t*) &

TR B (6+6+6)

() 2 = A 3B & e Al @y x (Aw) sk adsifie @5 G (Ve @we) W
mwmmwilmmﬁaﬁﬁﬁwm%mﬁﬁz

u(x;, G) = log (x) + log (G), i=A,B.

Wl G =g, +g,, AN g TN AR | W AEAF B A A 23T B TR
Tuie & R R B 2, sk Fioht @ (x) 0 A gwrEA = AdTHE T
(G) =t v i€ ¥ wRafda frar s werar 2 G=g,+g, x =90

@) mmﬂw@mmm g, g, R AT 76 G

& FHA IS @ a1 )

(i) AEWAE T (G) & R TG TR AN 01 A & Fre IR =i
| S T B R I TR R TS H ITAT IR F TR Y
el W) T F A, W - U SR H WA N qwwd| o wER w6t
WA & B A e w1 R wAA IweT « @ Uik § w@as

Brm?
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(@) W A B or RE R vw 9 A e RN ¥ wafea v BYE w9 o
wgferes e 1w dAfiw B vl Seareer @ A gaen dtad i i
A el wh B AfaEe g W wfRwa @t T @ At w21 Wy
&ﬁﬁmmmmf&mwaﬁ—ﬁmmwmwmin

(12+6)
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SECTION A

Question 1 is compulsory. (15%2=30)

1. (i) The time inconsistency problem in monetary policy arises because —
(a) Fiscal policy is always expansionary
(b) Policymakers cannot commit to future policy announcements
(c) Central banks are not independent
(d) Inflation expectations are always rational
(ii) In the ISPCMR model, the central bank’s monetary rule (MR) is derived
from —
(a) Minimising inflation and output gaps subject to the Phillips curve
(b) Maximising output growth
(c) Stabilising the government debttoGDP ratio
(d) Setting the interest rate equal to the natural rate
(iii) The government budget constraint in nominal terms implies that a primary
deficit must be financed by —
(a) Decreasing government expenditure
(b) Reducing transfer payments
(c) Increasing taxes only

(d) Issuing bonds or printing money

Fifer) wEIfAEcd JRidlc
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(iv) According to Ricardian equivalence, a tax cut financed by borrowing today

will -
(a) Increase national saving
(b) Increase private consumption
(c) Leave aggregate demand unchanged
(d) Decrease private saving

(v) Rules versus discretion in monetary policy: a key argument in favour of rules

is that they-
(a) Allow policymakers to respond to unforeseen shocks
(b) Eliminate the time inconsistency problem
(c) Increase the flexibility of policy

(d) Always achieve the lowest unemployment rate

(vi) A financial crisis often features fire sales, which refer to —

(a) Selling of assets at depressed prices due to urgent liquidity

needs
(b) Government bailouts of failing banks
(c) A sudden increase in stock market prices

(d) Voluntary restructuring of loans

Fifer) AEIRUad dIe
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(vii) The liquidity trap is a situation where -
(a) The demand for money becomes perfectly inelastic
(b) Fiscal policy becomes ineffective

(c) Monetary policy becomes ineffective because interest rates are near

Zero
(d) The central bank loses control over the money supply

(viii) Mortgagebased securities (MBS) played a key role in the 2008 financial

crisis because —
(a) They were riskfree government bonds
(b) Their complexity and risk were underestimated by investors
(¢c) They were issued only by central banks

(d) They had guaranteed returns

(ix) Wholesale funding in the financial system refers to —
(a) Deposits from households
(b) Shortterm borrowing by banks from other financial institutions
(c) Longterm govémment bonds

(d) Equity capital raised from the stock market

o) wgdarcid GRS
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(x) In the MundellFleming model with perfect capital mobility. under a fixed

exchange rate, an expansionary monetary policy leads to -
(a) A temporary increase in output
(b) A permanent increase in output
(c) No change in output

(d) A decrease in output

(xi) Absolute purchasing power parity (PPP) states that —
(a) The real exchange rate is constant
(b) The interest rate differential equals expected depreciation
(c) The forward rate equals the expected future spot rate
(d) The exchange rate equals the ratio of price levels
(xii) In the Dornbusch overshooting model, the exchange rate overshoots its
longrun value because
(a) Prices are sticky in the short run
(b) Capital is immobile
(c) The central bank targets the money supply

(d) The economy is closed

Fifer<) HeRTEY (o
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(xiii) Uncovered interest parity (UIP) implies that the domestic interest rate equals

the foreign interest rate plus —
(a) The forward premium
(b) The expected rate of depreciation of the domestic currency
(c) The riskfree rate

(d) The inflation differential

(xiv) Hedging in foreign exchange markets aims to —
(a) Eliminate exchange rate risk by taking offsetting positions
(b) Speculate on future exchange rate movements
(c) Increase leverage in currency trading

(d) Influence central bank policy

(xv) Beggar thyneighbour policy refers to —
(a) Adopting expansionary fiscal policy to boost domestic demand
(b) Imposing capital controls to restrict foreign investment

(¢) A country devaluing its currency to gain trade advantage at the expense

of others

(d) Increasing tariffs on all imports

FIfe) ARRETd qRadTeR
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SECTION B

Attempt any 6 out of the following 8 questions. Each question carries S marks.
(6x5=30)

2. What are hysteresis effects in the context of exchange rate overvaluation? Explain

with reference to trade and industry.

3. Explain the evolution of the debt-to-GDP ratio and derive its relation with real
interest rate, growth rate of output, initial debt ratio and primary deficit to GDP

ratio.

4. Analyze a relationships between the relative price, depreciation of exchange rate

and the trade balance in the case of J-curve.

5. Explain the concept of liquidity trap. Why does conventional monetary policy

become ineffective in such a situation?

6. Discuss how competitive depreciation (currency wars) can lead to negative

spillovers in the global economy.

7. Explain covered interest parity (CIP) and uncovered interest parity (UIP). How

does CIP relate to arbitrage in the foreign exchange market?

8. Explain the extended asset market (portfolio balance) model of exchange rate

determination.

9. Distinguish between hedging and speculation in foreign exchange markets. Provide

examples of instruments used for each.

Fifer=a) FEIfdEred JRidler
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SECTION C

y 3 out of the following 4 questions. Each question carries 10 marks,
(3%x10=30)

Attempt an

10. Derive the three equation-ISPCMR model graphically. Explain graphically
disinflation strategies and sacrifice ratios (cold turkey and gradualism) in cases

of linear and convex Phillips curves.

11. (a) Define leverage ratio, sacrifice ratio and securitization. Explain how high

leverage and securitization in financial institutions contributed to the 2008

financial crisis.

(b) Suppose a country wants to reduce inflation from 10% to 4% and the sacrifice
ratio is 2. Calculate the cumulative output loss (as a percentage of GDP)
required. If the central bank uses unconventional tools to shorten the

adjustment, how might the sacrifice ratio change?

12. (a) Explain graphically covered interest arbitrage parity (CIAP) in the foreign

exchange market.

(b) Assume the spot exchange rate is 80 ¥/§, the oneyear domestic interest rate
is 6%, the oneyear foreign interest rate is 4%. Transaction costs for arbitrage
are 0.2% of the transaction value. Compute the upper and lower bounds for

the forward rate within which no covered interest arbitrage is possible. If the

actual forward rate is 81.5 ¥/$, is there an arbitrage opportunity?

13. Using the MundellFleming model with perfect capital mobility, compare the

effectiveness of fiscal policy under fixed and flexible exchange rates.

wifora) ARIfAETer QR
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@WE - A (Section A)
y¥\ g 81 (15x2=30)
1L (i) e A ¥ TWT AR’ (Time Inconsistency) FY e gafg Iea= B 2
i -
(%) Twendig AR T farar e 2
(@) A Pt wfre @ e Gwonst @ v e 7@ @ ™
(1) 2 % w@ag T8 B
() HEreRfa @ IR BN qEETd B 8
(i) 1S-PC-MR #isat ¥, *ftw ¥ =1 AR g (MR) fred o= &ren 27
() el o & N RT3 ASTYE AT Tl A Hel
(@) Jeqe gfe F AT FA
(1) TR - - F D R FwEw
(9) =e W/ H WS R B TR A FE
(iii) PP B Favf A FH aoie T e (Budget Constraint) 1 Tewd ¢ a6 wrafivn
o it e g e R s e ?
(%) T @d | T TR
(@) TR AR F FH FD
() @aw W A g T
(9) W= W T a1 A DI

. FIfer<) WEIAETd JRIPIed
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(iv) fReféa @W=an (Ricardian equivalence) L] FFER, I R/ B e =

Fod A = BAm?
(%) T T ¥ g B
(@) el I ¥ gfe Bt
(1) A T FuRafda @
(w) Felt w=a ¥ =90 e
(v) e A ¥ ‘o a7m AT’ (Rules vs Discretion): Pl & 781 ¥ v Wi o
T -
(=) Ay Frfiarsl = SR FeH T TaE A H FFAN Q@ E
(@) Twa FET N T R G Qe
(1) A F T F @@ T

(9) 2 A RS R T FQ &

(vi) g dae ¥ s W A’ (Fire Sales) 3@ wrent 8, R ok 2 -
(%) I TAG W T D B GAT H HH BIAQA W A
(@) fawe qH o TWHED IAAST
(1) IR TR N A A FAED IE
(7) = @1 ’Rew e
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(vii) S S (Liquidity Trap) @ fRufy @ wef -
() Ho1 = A7 g@ wE A AR B T 2
(&) Tornriim AR swwrE B w2
(1) ARF AT T B TR B WA T R D ww A
() =T ¥ 1 YRt ® Fg=or @ ¥} 2
(vii) 2008 & faelia wwe A duw- R Rl (MBS) ¥ wpe s Fomg
FFE -
(%) ¥ SR o Wi di=
(@) v g IE Sfewr 3 SR = &% W@ AT T ar
(1) ¥ Baw Bl A gRT W g 9 A

(9) 3% 9 TREFT et ar

(ix) fa<ira worelt ¥ ‘4 fardwor’ (Wholesale funding) &7 374 2 -
(%) aRar | s afdr
(@) ¥t g F= i s @ forr T sevemtes w20
() Grdemfors & A
(7) I WK A FerE T TR gon
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(x) T‘Tﬁmﬁﬁa-qﬂﬁﬂﬂmi,mmuﬁm,mm

A A =0 B B7
(%) F3Tqe ¥ Feardt Ffe
(@) swseye ¥ wdt ofe
(1) FSeYe ¥ A qeaE TH

(7) FIeqe ¥ =

(xi) Tf %4 W @9 (Absolute PPP) it 2 6 -
(%) avafas fafvm o R 2
(@) &= R T AR AT eaed B T/ BN B
() @& R (Forward rate) IRfe wirss =t sifor = & w0 2 2
(v) ffra = 0 &) @ F9T B R B 2
(i) Fga Aacgfen diew ¥, v w I el 1 3 s Faa o 2
(Overshoots) =i -
(%) wemafes ¥ o e (Sticky) Bt 2
(=) G o B
() Ffa & Iz A B e w2
(7) srdayaen 9z 2

Fifer) wEifdererd qieTer
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(xiii) FFTRaE et IRA (UIP) = areed B R wte] e <X fadl =aret &0 0 *
TR B B

(%) wias Wiwaw
(@) R AR D eI B AR T
(31) i Jaa

() Ferehifa dHwR

(xiv) faReM #e oo ¥ WA’ (Hedging) 1 I2¥a =1 27
(%) JimafeT deliee aa fafrm @ e =t g &
(@) wirsy &t fafFa T AEeFl W FgT oI
(1) ¥z AR § IAe (Leverage) @t

(9) 2 & & Ay S R wEn

(xv) ‘WR-@ -G’ (Beggar-thy-neighbour) e Id e -
() WRe A A T A & fore fwrart ae S Foe
(@) R AT A wivafd A @ fg oot faao s

(1) @ 3 W TE D A W A AN TD FA D T IR 7w
FAAA T
(w) @ s w 2RE wgr

Fifera) AEIfdeTad Jeddiery
KALINDI COLLEGE LIBRA® PTO.



1319 14

@WE - & (Section B)

frafeiaa 8 A A Al 6 WA & I ) TRA® W 6 AE W B (675=30)

2. Tafem ® & s (Overvaluation) & & % ‘RBe@ wvra’ (Hysteresis effects)
T 87 =R AR AN & wal A s il

3. W-¥-E FHUE @ e ¥t aren Fife 3k arafe aw w®, IR 9@ gfe

R, R 0T IO IR A 2eT- A - SN AU @ Y T 6y w g
LA

4. J-TF (J-curve) B AR A U@ A, A @ @ oaem SR =R Ege @ 9 Sadl
=1 e s

5 ool WA (Liquidity Trap) @0 SIEHRI Y Tee Fifore) & Rufey F wraRes wifze v
T = B e 87

6. = o & et I (W ge) Aaw JdaEen A TEReE RoaAw
(Spillover) 24 a1 T gEHd 2

7. wad getee WA (CIP) IR Faad sete WRE (UIp) @it = Fifvt CIP R #@
R ¥ et (Arbitrage) & & wafera 87

8. T = fufor & frRa dufer awm (AR ger) wee & s HRE

BIfer) HeTfdearer qwadrer
KALINDI COLLEGE LIBRARY
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9.

10.

1.

12.

N | g & [
R g oy ¥ Mot aie wRareh (Speculation) @ A S W FHC
ST 6T TR A Sy @ JerEr 3
W — | (Section C)
Pl 4 % 4 fedl 3 3ol @ T B w0 Smw B (3107%0)

WEH N FEET ¥ T FHRHOT - [S-PC-MR e T Fea=~T dhiforel W (Linear) EL
I (Convex) fhfor oo B AR A ﬁgflm oAl (Disinﬂation strategies) R
WA FA (Sacrifice Ratio - “@ies @’ AR ‘Wiwerar’ ) &t WMithaher ST o

(%) Matsl FUE (Leverage ratio), TRT HA (Sacrifice ratio) S S E GE T
(Securitization) T TR Fifoe wEe & e g J 3= AT AR
i@l 3 2008 @ fadia e ¥ @8 AEH fam

(@) T A B v 3 FETER I 10% & TR 4% Bl eal 8 AR TR FFI
2 2| FEWHE G IAEA B (AR F i B T HA) N A0 FHiow) 3R

AT ¥ AT D BT FA D oY ARWRT IJTEHON 1 ITRT HaTl 8, @
QAT FAE B TG el 87

(=) fReh 9z A ¥ FAE gete afagre RS (CIAP) i Wihas =we #ifvrg

(@) o & fa wifor fafasa <2 8o /8 2, TE afia e = R 6% 2, 3K v qiiy
ﬁ%ﬁmﬂd%ilm%ﬁ?ﬁﬂﬂ?mﬁ?ﬁﬁwo.z%ﬁ!mﬂ
& forg @ 3 el G o o e e Wi i FaE Sa s
maﬂilnﬁmﬁmﬁhﬁw 815 ¥/$ B, A = TR W srw 27

FIfers) wEIfdened ey
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1. Write your Roll No. on the top immediately on receipt of this question paper.

2. Attempt any 5 questions.

3. Part of the questions to be attempted together.

4. All questions carry equal (18) marks.

5. Use of simple calculator is allowed.

6. Answers may be written either in English or Hindi; but the same medium should
be used throughout the paper.

oE @ fow Bdw

L WAE-T & fed @ e Re e FuiRe we w s s Rk )

2 &= 5 y=f @ IR AW

3 W P ERIE @ I w9 Ry 9 9y

4. it v & F T (18) T

5 WURY RAgA ITERT H IR B

6. T WE-TA H IR Aol w B R v s F Adrg, AT wht I @ e v

& B =flRe ) =

(a) Define the concept of the money multiplier. Derive the expression for the M3
multiplier in the Indian context. (6)

(b) Consider an economy in which the required resefve ratio is 15 percent, and
banks voluntarily maintain an additional 5 percent of deposits as excess
reserves. Assume that the public holds no currency. If the central bank
undertakes an open market purchase of ¥500,000,analyze the impact on
total banking system deposits and the resulting change in the overall money

supply. (8)

LA P.T.O.
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(c)

2. (a

(b)

(©)
3. (a)
(b)

(c)

(d

4. (a)

(b)

(b)

2

Discuss the determinants of money supply. (4)

While the Second Working Group of the RB} incorporated post office deposits
into monetary aggregates, the Third Working Group chose to exclude them.

Critically examine the rationale for this shift in methodology. (6)
Distinguish between : (6)
(i) M2 as defined by the Second Working Group and the Third Working
Group
(i) Required reserves and excess reserves
Discuss in brief the recent financial sector reforms in India. (6)
Explain the concept of leverage in futures markets. (5)

Describe the risk-return profile of counterparties in an interest rate
swap. ()

Explain the profit and loss profile of a long call option with a table and
suitable diagram. (5)

Find the current market price of Coca-Cola stock assuming dividends
grow at a constant rate of 10.95%, Do = $1.00, and the required return is
13%. 3

meapure and why? Calculate the discount yield and yield to maturity of
treasury bills that matures in 365 days with a face value of Rs. 5,000 at the
following purchase prices.

@) Rs. 4500 :

@) Rs. 4000 (12)

Di:jnguish between discount yield and yield to maturity? Which is a better

Explain why an investor who purchases a callable bond requires a call
premium. Give two reasons why risky bonds sell at a lower price than
default free bonds. (6)

In the long-run, an output target is a “quixotic” goal for monetary policy but
price level target is achievable. Explain. (6)

Differentiate between money supply and interest rate as intermediate targets
of the monetary policy. What properties should the variable have to serve as
an igtermediate target of monetary policy? (6)
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(c) Briefly discuss the transition of the recent Monetary Policy Framework from
Monetary Targeting and Multiple Indicator Approach to Inflation Targeting
in India. , (6)

6. Write short notes on any three of the following : (6 marks cach)
(a) Money market and capital market
(b) Operating procedures of monetary policy
(¢) Monetary aggregates and liquidity aggregates
(d) Price Earnings Valuation Method

L (%) 3@ P (money multiplier) @ srauRon @ qRwifte @) sl W F M3
o @ fag @ (expression) e R (6)

(®) v ¥ srferaedr W AR AR Rrel smawe smfer I (required reserve
ratio) 15 Wiwa 8, 3R ¥ Q@eor A v = FARaw 5 v AR vw
(excess reserves) & &1 ¥ T ¥ AT of O S W U @ A1 (currency) =TEf
?1 2l Ffm ¥ 500,000 N G AR @AT (open market purchase) @l 8, &t
A AR IR T W W IR @ G Agfd A GRomR aRad @ e
HRg (8)

(1) = sl & P @ =t @ik (a)
2 (%) v Jfsrd (RBI) & R & WE X AR 00 B M T (monetary

aggrcgales)ﬂ’mﬁﬁmm,?ﬂﬁﬂiﬁwfﬁ'ﬁwmﬁﬂﬂﬁmﬁml
FEAFUICH F T4 qeAE D AR B FAE A SR (6)

(@) Preffea & 49 s ww B0 (6)
(i) T = @ 3R MR T g7 RRT M2
(ii) SMaTaH %R (Required reserves) 3R FfRaw Wer (excess reserves)

(1) wra ¥ Tt & el i S gurf A @i A w=f A (6)

3. (%) am@er i (futures markets) ? IeleT (leverage) @& STauROm @ e
Fiferg) ()

(@) =t @ Q@9 (interest rate swap) ¥ WRWEY (counterparties) & W - Wl
WHTEA (risk-return profile) & aviT =g (5)

v P.T.O.
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(1) = "W HA AT (long call option ) = A 3R BT Arowrger @ g arfera 3R
IJYFT AR D WY WA (5)

() mummmmmwmm,mw@&m 10.95%
A PR R A 72 2, Do = $1.00, 3R awws wwa (required return) 13%
21 (3)

(%) Rese A= (discount yield) 3R Aies T A=A (vield to maturity ) & 91 3R T
G ? B a1 e AW 2 IR F 7 T R N Rewige A 3R Moz T F=ARA
N T R S 365 R A aRw B R ol Rrew i wwr PR
w|AT = W 5,000 T B
(i) 4500 ¥R
(i) 4000 TR (12)

(@) W= & v P St wia & 99 &2 (callable bond) ﬁﬂ'aar%,aﬁaﬁa
W 2t raeashen <4 Rl 31 3 FRO TRy B S W ats, Rt o dr
W AT A A W R 2 (6)

(%) e ¥, AT A D fw wege wea v “sERERE” (quixotic) wE 2
AT A TR A I FA A 21 = A (8)

(@) wifdw Ay = wegad a= (intermediate targets) & ¥ ¥ &1 IS 3R = R
%ﬁamaﬁmrﬁﬁm%%wmaﬁfm%wﬁwaﬁ%ﬁqm
(variable) ¥ = o1 B wRY? (6)

(1) s ¥ A @R (Monetary Targeting) 3R g - Ghad ZReeIvT_(Multiple -

Indicator Approach) A REUSAIRRC LU C T | (Inflation Targeting) &t 3R a1  wfFw

A 2 D wwww AT F = DR (6),

fefofaa % ¥ fadt <fmr w ot Rodt fifaw (&= 6 3w)
(F) = TR AR Gont A

(@) e Ay A GO 9T (Operating procedures)

(1) e @q=IT SR TR @ (Monetary and liquidity aggregates )

() e 3ot qeaichT fafy (Price Eamings Valuation Method)

(1800),

3
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Question 1. (a) By choosing an intermediate target the central bank confronts a choice of

achieving either a monetary target or an interest rate target. Which is better? Explain 10 marks

(b) Discuss the role of banks as financial intermediaries and explain how they facilitate the flow
of funds in an economy. 8 marks

Question 2. (a) Discuss the evolution of monetary policy frameworks in India from the
mid-1980s to the adoption of flexible inflation targeting in 2016. 10 marks

(b) Critically examine the objectives of financial sector reforms under the New Economic Policy
(1991). 8 marks

Question 3. (a) Differentiate between Base Rate system and MCLR system. Discuss the
effectiveness of the MCLR system in improving the transmission of monetary policy. 9 marks

(b) Define Option markets. Explain in detail the economic role of option markets in financial
systems. 9 marks

Question 4. Explain how the expectations and segmented-markets hypothesis are extreme

versions of the preferred-habitat hypothesis. Give an example to illustrate your explanation.
18 marks

Question 5. (a) Classify the major policy targets identified to conduct monetary policy. What are
the various monetary policy instruments used for achieving these targets? 10 marks

(b) What are the problems in monetary policy making faced by monetary authorities? 8 marks

PIfer<) WEIfdenay gRardler
KALINDI COLLEGE LIBRAR'
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Question 6. (a) What are changes in deposits, currency holdings and money stock for an open
market sale of Rs. 400000/-? The required reserve ratio is 20 percent, desired excess reserve ratio
is 5 percent and desired currency to deposit ratio is 25 percent. 6 marks

(b) Write short notes on any two of the following:
1) Functions of money

it) Differentiate between Options and Future Contracts
iii) The Time Value of Money.

(6 marks each)

FHIfTS Aefdaey Jead
KALINDI COLLEGE LIBRARY
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ged 1.

(a) T ALIAAT T (intermediate target) Wﬁ'ﬂ' d% & grrer a1 ar AlF

T AT S &I 6T o IR F7 Aoy @ar &1 3747 F i a1 dgal &7
sgrEar ffore| (10 3i%)

(b) faear FeTedl & w9 & dt B s W Tt Ao ik gage K A
HIHITAT H U & FaE W F G S (8 3%F)

R 2.

(a) 1980 & M o HET § T 2016 7 welrer FEhIfd oT&dehor (flexible
inflation targeting) T U deh HRA F Afgew ANfd ord & g W 4T HIfaT]

(10 %)

(b) & 3R AT (1991) & ded Aew 87 & GuRT & 3334 F1 IeAraAcHS
qretor HfSC] (8 3(F)

R 3.

(a) 88 YT (BaseRate)m IR THATHAIR JOIel & ST AR Tase HIfAv|
HAifga Nfa & TGO (transmission) H Jur & folv THHEITANR Jomelr &
yerrgeiierar 9 g e (9 31)

(b) fac9 aTaR (Option markets) dF IRANT HfFT| BT yonfoat & @eq
TSR & T H{AE F aX A FFaR @ Faw) (9 37F)

et 4.

FFee B FE TR fagTa (expectations hypothesis) 3R @Ra-aIR aRFegaT
(segmented-markets hypothesis), "THEET-3TAR qR&eTAT (preferred-habitat hypothesis)
¥ g GEATOT §| H9A FISEHIOT HT FIvg I F AT v IO & (18 3w

P Heifieney geaare.,

KALINDI COLLEGE LIBRARY
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R S,

(?’ mﬁmﬁﬁtmﬁmmﬁmmﬁmﬂ&ﬁﬁaﬁﬁ
AT 37 T&AT F Ueqd Fway & fAw 3907 U A6 O AT #AigE A
3YHIOT FAT &7 (10 3i%)

(b) FfeF HFRAT garr Alfge A aa= #§ e FwEEmdt & Jwer S
ISl & (8 37)

TR 6.

(a) 4,00,000/- T9F HI Well aTSTR TaEhT (open market sale) & oI ST, Har S
(currency holdings) 3R HgT Tl & 4T qREd §1a? 3MaeTh IR IHard 20
TaRIT &, Ao 3faRera 3R seara 5 wfdera § 3R aifdd Jqer & s
AT 25 9fAerd &l (6 3)

(b) =faf@a # & feedr ar W dfarea fecaofr fora: (TAF 6 3(®)

I. Hal & FF
2. fa®eq (Options) 3R aTTET HAGY (Future Contracts) & & e
3. #Hal &1 §AT #;ed (The Time Value of Money)

(1000)

Fifer<) Aefdaer
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B @ fog Bdw

1 @ we-17 B fem @ IW Ry w FuiRe e v suen sqwwe ol |

2 THTEAREsEI

3 WEH AaEST B

4 @E @A B ar g @ I AR | el e @ sE T R

5. WURY BAHACT W IWR FA B AR B

6. TE WET-TA IR S & B ol v s ¥ Ao, AT W I @ o v

# B e |

Fifer<) WEIfdead JRaed
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Section A
I.  This question has nine sub-parts, and all are compulsory. In parts (a) to (e),
choose the correct option. For parts (f) to (i), write short answers. (9%2=18)

Choose the correct options :

(a) Which of these is not an assumption in the Heckscher-Ohlin model:
(1) Tastes are identical across countries
(1) Technologies are identical across countries
(iii) Factors of production are perfectly mobile across countries

(iv) Markets are perfectly competitive

(b) A firm from the country Home buys more than 10 percent of a firm in
another country, Foreign. A part of the firm’s production process is transferred
to the affiliate location. This activity is characterized as

(i) Greenfield Foreign Direct Investment (FDI), Horizontal FDI
(i) Brownfield FDI, Vertical FDI
(iii) Brownfield FDI, horizontal FDI

(iv) Greenfield FDI. Vertical FDI

(c) If a country’s exports and imports within an industry are equal, the index of
intra-industry trade of the given industry will be

(1) One
(i1) Zero
(iii) Infinite

(iv) Cannot be determined.

Fifer<l HRIfdeTed Qiamrer
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(d) The Rybczynski theorem argues that if the supply of labour increases in a
small economy, while prices of goods and factors remain unchanged, then:

(i) the output of all goods increases
(i) the output of all goods decreases

(i) the output of the labour-intensive good increases, while that of the
capital-intensive good decreases

(iv) the output of the capital-intensive good increases, while that of the
labour-intensive good decreases.

(e) The world price of a commodity X is $100. Imports of this commodity are
levied a tariff of 20%. If produced domestically, inputs worth $60 need to
be imported. A tariff of 10% is levied on inputs. What is the effective rate
of protection to domestic producers of X?

() 10%
(i) 15%
(iii) 30%

(iv) 35%

Write brief answers:

(f) Amazonica is a firm which engages in the production and export of mobile
handsets based in Campos. The trade cost of exporting mobile handsets to
Indus be $ 0.5 per unit, and it exports 20,000 units to Indus. Alternatively,
Amazonica can set up a production facility in Indus for a fixed cost is
$6000. Would it continue to export from Campos or set up a firm in Indus?

(g) What is the magnification effect in the Stolper-Samuelson Theorem?
(h) Under what conditions does trade lead to immiserizing growth?

(i) What is an optimum tariff?

Fifer<) ey qRaTed
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Section B
Answer any four questions.

All questions carry equal marks.
2. (a) Home is a small open economy with 600 workers and produces two
commodities, food and cloth. Unit labour requirement for producing food is
1 worker-hour per unit of food, and unit labour requirement for cloth is 3
worker-hours per unit of cloth. In the pre-trade world, it employs 300
workers in each of the two industries. With free trade, it faces world prices

of Rs.10 per unit of food and Rs. 20 per unit of cloth.

(1) What is the pre-trade consumption of food and cloth in Home?

(i) Suppose the pre-trade equilibrium wage is Rs. 8 per hour. What are
the pre-trade prices of food and cloth in Home?

(i) When Home opens to free trade, under the normal assumptions of the

Ricardian model, what will it export and import?

(iv) What is Home’s national income, pre- and post-trade, measured in

rupees? Has the country gained from trade?

(v) Suppose, contrary to the normal Ricardian Model assumptions, that
when trade is opened, workers are unwilling or unable to change
occupations, so that we continue to have 300 workers in each industry.
What, then, is the national income of the country? How does the
immobility of labour affect potential gains from trade? (10)

(c) Under the assumption of the Specific Factor Model, a country produces
cloth (using capital and labour), and food (using land and labour). If the
price of cloth increases and the price of food remains constant, discuss the
redistribution of income with respect to labour, capital owners and land

owners with appropriate diagrams. @®

aifersy HEdenery Yeidrery
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3. (a) Consider the following data on two countries, A and B :

1
Xanadu Alazar
—
Population (Millions of persons) 18 7
g—
Capital per capita $37,500 $6000
_____-—-—"'

(i) Which country is capital abundant and why?

(i) Supposing that the good Tea is labour-intensive relative to good Soda,
which country will have a comparative advantage in the production of
Tea in a standard Heckscher-Ohlin framework? Why?

(iii) As per the predictions of the Heckscher-Ohlin model, will labour gain
or lose in Xanadu when trade starts, and why? 9

(b) Describe, using a suitable diagram, what happens when a segment
of equalization does not exist under the Factor Price Equalization (FPE)

)

theorem.

4. (a) The demand and supply curve of a small country is given as :
Demand: D = 700 — 10P
Supply: S = 200 + 5P
(i) Find the pre-trade equilibrium.

(ii) Compute and graph the following effects on an import quota that limits
imports to 50 units. Assume that the country cannot influence the world
price, and the world price to begin with is $20.

(1) The post-quota domestic price
(2) The quota rents
(3) The consumption distortion loss

(4) The production distortion loss (9)

FIfer<) AEUTAd YRAdIerd
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(b)

S. (a)

(b)

()

6. (a)

(b)

7. (a)

(b)

(c)

6
For a two-country, two-commodity world with free trade and no transport

costs, describe the international equilibrium using offer curves. 9)

Discuss the domestic market failure argument against free trade with the help

of a suitable diagram. (6)

Under conditions of monopoly, compare the effect of quota and tariff that

leads to the same level of imports on price and output using appropriate
diagrams. (8)

Describe the effects of export subsidy on terms of trade with the help of

relative supply (RS) and relative demand (RD) curves. (4)

Does free trade help or harm the environment? Write a brief note. 9)

Discuss how a trade war can be characterized as a Prisoner’s dilemma.

Explain how international negotiation may help make everyone better

off. 9)

A country will always gain from offshoring if the world relative price differs
from that at home. Explain with the help of the production possibility curve

and isoquants. (6)

Describe the conditions under which clustering of firms may generate efficiency

gains. (6)

When the firms differ in terms of their performance, economic integration

(increased market size) generates winners and losers. Explain. (6)

wifer< wRfdened JRadTerg
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W &

bSO RS, st s #)m (7) A (%) 7w e g o (7)
¥ () v e 3w R (9x2=18)

(F) =9 ¥ 2 & Y- e et ¥ w781 2
(i) | o W ¥ v o= T
(ii) W o 3| ¥ o 2
(iii) I ® FRH M D O 7@ T A Aadier 2
(iv) TSR 90 @F ¥ gfoeae &
(|) v 2w At v g AW (RRR) o v = 10 wRee R s e @l 9 2

G # IS WA T U R dae B B WM W MR w5 R s 2
29 WAl Y T8 yeR aReia frar o 2

(i) Wvhtes weaw faedh fawr (Twdiond ), et Twdtans
(i) TITDIeS THAE, AEHet THSAAE
(iii) TSTHIE CHSAE, Ao TS
(iv) %I Twdians, affea vwmatand
(1) AR frdl 20 @ Rl S & e P ok e W A, @ E @ @
R - JANT ANR T GAFH B0 :
(i) T
(i1) 34
(iii) A
(iv) ag =& frar s q@an

Fifer) wEfenery qra@Tea
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(1) A W w5 w R R aft e S s ¥ s ot gl wEd 2, wAln
TR AR TR ) F JuRafda @ B, @

(i) o TEERA w1 IeareT wE B
(i) T TR 1 IET UE T B

(iii) %™ W TEG A IWGT dgdl 8, WAlh Yon WU ag T I HCAl
B

(iv) o WO 9% &1 IJCE gedl 8, Wafh MW WU ae] & Jced "edl
B

(7) ol =g X =1 fava 79 $100 B 3@ oG B AAE R 20% F YLEH A B AR
mmhﬁﬁwm%,ﬁl $60 T4 T TR FAT HEN TSN 21 T AR
W 10% 1 YoH T 8| TRl ITEH! F A qrelt AIE G | T 87

(i) 10%
(i) 15%
(i) 30%

(iv) 35%

Hftrg I fofEay :

(z) dera ¥ faa aﬁﬁwmﬁﬂzﬁwﬁzﬁuﬁimwmilﬁg
TE Tl Aarge Bede Pl A A =R A 0.5 e W g R, Ak 7w w
féregy W&t @Y 20,000 e Fale w31 gEd e, ST Ry W@ ¥ 6000
Fer o Affaa AN W v I T W R R 31w qw e Q
Prafir ST @ A g A A T R e w7

Fifers) wefaTed JHdred
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(F) Rrew-Aqwes wig ¥ sadT ywa @ 27

(&) & aRiRuf % =mw ¥ 70 wg aren A g 27

(W) weawn fvoar o @ 27

@S @
38 uR 73 F IR v |
aft v W dHT FF E

2 (m)hm@ﬁqﬁaﬁaw%ﬁﬁeoo%?ﬁtwﬁﬁaﬁ,ﬁmaﬂwﬁ
H IQET Sl 2 NoT B IARA D g gy TR W W FEEE |
sifiveR - 2T 2, A 76T B IR B forg Wi T S A e 3 A - bt
2 o AR A TR, 78 A IAN F 300- 300 HER H ATHR T A F
w%m,:ﬂﬁaﬂa&mmﬁuﬁrﬁésﬂtmaﬁzomﬁaﬁmﬁaﬁm

Fal BT G HET gl 2
(i) 3 ¥ =R A TES @I IR TEA H @ e A7

(ii) AT SRR o TR A e FgerT Awigh 8 T WA wer o B A I SR
Fq2 & TR ¥ I8 I Herd a4 97

(iii) mmgww%mwﬂ,ﬁrﬁmﬁwmaﬁmmﬁa
aEd, 9% 4 faia SR s Han?

(iv) TR A 7B AR A ¥, 1 A T F T A e 37w W W =WR
A @™ g 87

Fifer<l wEfderay g
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(v) o e, Reflaer dfee ot ameg Awamsll & fagbe, o o 2w e
W R, A s o A e & o Svn a gand o ¥,
TAE I ¥ 300 wfvw w A §) ww 2w A T g wm 7 gm h
TET =R ¥ B A e w @ Ra wfae e #7

(10)

(@) Rfire Fwe e ot a2 FqER, TF 20 w9 # Iew (Fh o m
ITT FH ) 3R WG H Ieare (YR S s v e ) we #) a2 e
N F a7 T B IR e A A R @ B, @ om, ot sl 9wt

® WY A J B WA W Iugad Jwal B ag ad w)

3. (%) 3, A 3K B M A Fefofeaa siws) w0 RAmm o

(8)

SR,

S (Tl e ¥)

18

wf = g

$37,500

$6000

(i) T 41 3 gon & wgE B AR F7

(i) AT SfoE foF F=eht =, 3= Aer it gore A %™ - wur 2, @ B - sifee
AE T B AGIR TG & IS A 54 W A G A Ben? a4 ?

(iii) B - SeferT et A WA F SigER, =R I& BN W g A

& AV BT A1 B, AR N7

(9)

(@) Weet WEE TEEEEA (TR0 W R S T e w e s A
& Bran 2, A w1 B B, TEH AT IGA AR H I0ANT w@ iy

(9)
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11
4. (=) Wfﬁ?i‘waﬁrma}tm{ﬁaﬁmmﬁmw%:

A D =700 _ 10p

YT : S =200 + s5p
(i) SR -9 e s S

(ii) AT HleT H 50 FAEA TH AT FE R Fr=fRT w2 T TR
sﬂtmmwlwﬁfﬁ?%ﬂﬁwiwaﬁmﬁaqﬁaﬂmﬂ,ak
RN e 7w 20 3R 2
(1) = T 3 D aw v =
(2) e
(3) IvInT faegor =ify
(4) ST g wify (9)

(|) o =R 3R TReT T e 2 W 3K 2 gl A v @ e, e Ty
T ITERT D ARG GJorT T G | (9)

5. (%) I ARG I GO A Jo AR & feg e TR N e @ 98 W <
FHifee) (6)

(@) vafier @t feafedl ¥, Ivge o @ I F 7Y, W wR D s
= ghftad T a B m%%wsﬁrmwu@mﬁmﬁm
= (8)

(1) are smgfd (RS) 3 &YW AA (RD) i o WerRrar ¥ =R & wal ®
afea® & yval F A0 W (4)

o) weifdared YRIaTed
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6. (F) T Yo AR wowwr @ Fw waRee 2 a1 sfeRE ! 3@ W vE it o
forfaa (9)

(@) R R ge # B9 W g B w0 A DY aftfa Bear s wwa 219w
W TRy B sieisa At i @ R Jew Rufy TR ¥ A geEEw A Fwd
2 (9)

7. (a)ﬁmmwmm@amaamwﬁmamm
BN ST GEAT 99 AR ATEdieaic di FeEar 9 g9at e Sl (6)

(@) 37 aRRafA =1 aviT Y e sivdla wat o e ae § 3fe Ie=

T gl 8l (6)

(1) v AR R W ¥ IR O B, A R T (TR F R ¥ ) /
S HIG AR B § AR [ Fhel| TR N (6)

Fifer< Aefaened Tadrerd
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e & fog Bdw

1 -1 & e A e Ry Fuife e w s s i

2 YH TN WS wH

3 oS W A A R dter T IR R

4 VAT T D S W D A R
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6. FE WE-UA & I AdS a1 B R v s A Afrg, A o™ I=) @ wmaw v

# B e
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1. (a)
(b)
2. (a)
(b)
(c)

2
Imagine you are a policymaker in a country with high fertility rates. How
would you use the cost-benefit analysis of childbearing to form a national

population policy? (12)

What is the “puzzle” in the Marshallian Critique? Is the inefficiency in

sharecropping due to technology or incentives? Explain. (3+3=6)

A money-lender provides a loan of ¥100 at an interest rate of 20% in the
rural credit market. Suppose the safe borrower repays with a probability of
0.9 while the risky borrower repays with a probability of 0.6. Calculate the
expected return from each borrower type. Which borrower does the lender

prefer? (5)

A lender cannot distinguish between safe and risky borrowers. Safe borrowers
repay with high probability, while risky borrowers repay less often. If the

interest rate rises, which type of borrower is more likely to remain in the

market? | < 3)

Explain the statement: “In rural credit markets, borrowers who are more
patient (i.e., have longer time horizons) can be offered relatively less

favourable loan terms without increasing the risk of default”. ©(10)

3 Consider an economy plagued with high levels of informal unemployment. In

your opinion, what would happen to the size of the informal sector if

policymakers embark on a Keynesian expansion to increase formal sector

employment? (18)

P wEfETed g
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4. (a) Critically analyse the “double incentive problem” in sharecropping contracts.
Why do both fixed-rent tenancy and wage-labour fail to provide efficient
incentives when both landlord and tenant must exert effort? Explain how
sharecropping emerges as a compromise solution, and evaluate whether it

fully resolves the inefficiency or merely mitigates it. (10)

(b) Evaluate the effect of potential eviction on the welfare of the tenant in the

rural land market. (8)

5. (a) Based on the energy balance and work capacity, suppose a worker’s daily

energy intake is given by :z =x -r —q,_

where: x, = 2500 Calories (total intake); r,= 1500 Calories (resting metabolic

requirement); q, = 700 Calories (energy spent on work effort).
L. Calculate the worker’s net energy balance, z. (2)

II. If the minimum required energy for maintaining body mass is 300
Calories, determine whether the worker’s nutritional status improves

or deteriorates. 9 (2)

III. Explain how a fall in wage (reducing x, to 2200) affects work capacity

and long-run productivity. (2)

(b) In casual labour markets, both workers and employers are at a disadvantage,
the former due to low nutritional status and the latter due to hiring low-

productivity labour. Explain. | | (12)

BRSEL 1 il CRICR A EARD
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6.

Critically evaluate the roles of market, state, and civil society in promoting

economic development. (18)

Discuss why neither state governance nor the market is uniformly successful in

governing the commons. What could the alternative solutions be? (18)

Write short notes on any two from the following : (9%x2=18)

(a) Discuss an equilibrium where no person wishes to migrate from one sector

to the other in rural markets.

(b) Evaluate whether democracy or autocracy is more effective in promoting

rapid economic growth.

(c) Can population growth have positive effects on economic development?

Explain.

(d) Consider a common-pool resource (CPR) used by two herders (Player 1 &
Player 2). Under the Hardin game, each can choose: C = cooperate

(sustainable grazing), D = defect (overgraze).

Given' payoff matrix : (C, C) = (10, 10); (D, C) = (11, -1); (C, D) =
(_l’ ll); (Ds D) = (0)0)

I. Identify the dominant strategy for,each player. 3)
[I. Compute the Nash equilibrium. ' 3)
I11. Calculate the socially optimal outcome. 3)

Fferd) HEfAEney JRwTe
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1

(%) e Hfo B T Iv G T/ (fertility rates) ot ¥m ¥ g Ay P )
T FEEn A = @ e TR e w@ R A - e (cost-
benefit analysis) ST IUART ha Fforea ? (12)

(@) wdiferd AT (Marshallian Critique) % “O8eRt” (puzzle) 2l 27 @ weTEend
(sharecropping) ¥ JERTAT TaEhlch @ RYT & 41 WedTe (incentives) & HROT? T
Eaim (3+3=6)

() T& GEHR THAT F0T AR A 20% F A W W 100 T FI1 WS &L 81 A
Mfere & gefera Suraal (safe borrower) 0.9 @ WifdEhaT & AT JahTaT 2 wafdh
S W0 IURSE (risky borrower) 0.6 @ WA & & T 81 TAF THK
T JUREA § FUMT A (expected return) N IVET HT | TR e Iaranal
Y Wl 3 27 (5)

(@) v& e gieE S A R SUREAA & 9 AR T8 T ahar 2 guee
TURGE! Iod MAFT B AT A F 8, Talth Sad W IURGdAl & a1
WA & 21 3l e e aedt 2, A R veR @ Junedal @ 9o ¥ 9 @
ot siftr @ 27 (3)

(1) =W FUT A A FIAQ ;AR U TR A, W IJURSA AE A B
(srafer, Forra @ Gom it B ), I T (default) B S FY w@@ R
T T A T ITEHE T TS @ o w8 (10)

I T H FAERE A (informal unemploymént) ¥ T FfeEe w
faar #ifsg smE W@ ¥, nﬁﬁﬁﬁmﬁqﬂlﬁmﬁaﬁmmﬁ%m

FAfaa famm (K‘.ynesmn cxpanslon) q€ T f a mlﬁﬂi 8 B R & N
Brn? (18)
@iferd) wEIfdaerd JRIDIed
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4. (%) werder Smnl (sharecropping contracts) ¥ “2NEA WeaTeT T (double incentive
problem) T FTE et el @ TR ik fEr I H waw
Tt wgen 2, @ AR i R (fixed-rent tenancy) I HoGQ - 4 (wage-
labom)ﬁﬁwmﬁmaﬂ#ifﬁﬁwwﬁf?wmﬁim
o T B T @ T B IR 2, A i R T 7 s
ﬁ@m%mm%mmﬁﬂﬁél | (10)

(@) mﬁﬁm%mﬁm%wwmm (cvlcnon)‘%'mﬂ
(@) m‘iﬂgﬂ#mmﬁm% IR R, mzﬂmﬁ?wma&%ﬁmm
Z,=X-r-q,

Wz x, = 2500 A, (T \WW); 1,= 1500 DAY, (R == raawwar);
q, =700 TN (T FAE TWEE B WE FSP 0 mvw T

I. T & Y€ Holl G, z B TR i) o (2)

_ Il.qﬁn&ﬁmﬁm?ﬂ#_%mw maﬁﬁ 300 F0
2, 3 e ARG B e o dwor Rufy ¥ g #re 2 o Pz ot
.1 (2)

. lllmaﬁmﬁamﬁﬁw(xﬁmnoom)mmaﬂi
| mmﬁﬁmmiu (2)

wfer) wefere
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(|) FHRAE 5 TR (casual labour markets) ¥, siftver 3 v 241 & Jawrae &
fufa A 0 T, uftrs = Imwr &R R HR0T AR e &9 IS ST 6
T W @ D TR T A (12)

6. i fFFm A wgmEr I F IR, T IR ARRE T & fHw &1 e
e FTI (18)

7. o S & Eren SEEA (commons)  WET A T A ToA WEA AR T H SR T
T A 960 B ¥ Al QEIE 1 B T B 7 (18)

8. F=fafas F ¥ Tl @t w vt ot forféw (9x2=18)

(F) v ¥ FFe (equilibrium) W o=l ST ST TR S & a8 3t =i v
87 ¥ T 47 A TARA (migrate) TE HEAT A&

(@) e Fifo & S sufder faem =t wgran 37+ deaa ar Atgamr (autocracy)
¥ ¥ w2

() = SwEE gfe = e e W aEweEm e 9 @@ 27 e @i

(9) @ waE (Raemét 1 3k faar®t 2) e I ffe o™ aet @R - ge s
(cPR) W fa=r #Mfo #f¥ 7 I (Hardin game) & w8d, W® I den B
C = @8 (¥ad 9E), D = AN/AW (Feafrw W)

fean wrar ‘A3ite AgE@’ (payoff matrix) : (C, C) = (10, 10); (D, C) = (11, -1): (C,
D) = (-1, 11); (D, D) = (0,0)

““KALINDI COLLEGE LIBRARY Fali s
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L e Reardt & fae Y@ WA (dominant strategy) W TEA s
(3)

1. 39§ (Nash equilibrium) =} Toe WI (3)

11, o &9 ¥ seaq g (socially optimal outcome) Z TV Fifere!
(3)

wifeed) AEfaTad JRISIey
KALINDI COLLEGE LIBRARY (6300)
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Instructions for Candidates

L,

Write your Roll No. on the top immediately on receipt of this question paper.

2. All questions carry equal marks.

3. Attempt any five questions.

4. Answers may be written either in English or Hindi; but the same medium should
be used throughout the paper.

aEl & fow FAdw

L W AE-TE & e § IR Ry FuiRe wm w swen s fRae

2. Ot W @ 3 G E |

3. &= dra v @ IR ARl

4. O UIT-UF & IR e a1 FE A v wwr F A, AfeT o IR @ wem e
& B WY |

1. India’s growth trajectory moved from a period of ‘Golden Era’ (2003-08) to a
period of ‘Great Slowdown’ (2012-18). In light of the post-reform policy regime,
elaborate on the factors responsible for these turning points.

2. Discuss the challenges in achieving high and equitable growth in rural India. What
are some policies that will be useful in this regard, keeping in mind the sustainability
constraint in India’s agriculture?

3. *“India seems to be at the crossroads of the successful Asian industrialisation path
and the Latin American trajectory of deindustrialisation”. Explain and give evidence
at the macro and micro levels in support of your answer.

4. Discuss India’s service sector growth in the post COVID world. To what extent
is it integrated with other sectors of the economy?

5. Examine the effects of the Demographic Deposit and Demographic Dividend on

economic growth. Do you think India is ready to discharge its Demographic Debt
yet?

P.TO.
Fifer<) ARIAETEY JRIed
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6.

“The array of labour laws faced by Indian industry is a form of regulatory
cholesterol™. Do you agree with this statement? Give reasons in support of your

ANsSwcer.

Critically evaluate India’s participation in the Global Value Chains in the first
quarter of the 21* century. What are the challenges that need to be addressed
to improve India’s participation in international trade?

Critically examine the Nehru-Mahalanobis strategy adopted in the second five-
year plan in India. Briefly discuss its impact on post-independent India.

wRa & e arn @l g’ (2003-08) ¥ WERE (2012-18) & R A WA W W)
FUR & 91e A AN Faen B qelrw A, 7 Feedqw Agl & forg sier Fwrenl w faEr
¥ = Ffow

I WRE F Io IR wwart e W e A S arelt getfodl w s Fifsgn e
= HfY ¥ Roran T sl Y oA ¥ W@ g, T FG F w4 A Ao ITARN 21 Fehedt
27

“vRE WA U seiEr ou FR At RREt fasitenier o & A9e W E
WA B 317 AU IR B ET H e AR e TR W ARA AR W S

Ffag-19 & @ #i g ¥ wa @ A 87 F fagm w 9=t A g8 sdieEen @
= &3 & Wrg fHe ve 9@ vEigd 27

THEREEd S AR AR ane &1 e fAem w wie 1 v #ifm
a1 A A 2 fF R ot 9w AU THEiRaEd = gEE @ forg daw 27

“HRAE A F R sm F A a6 At i aeer FA U 2, d e YRR
foramres sy #17 @ A T@ FHAT A WeAd 87 AU IR D A0 A FRO 40l

278 @& @ aEe forél ¥ Affaes we sjEenall F WRA @ WHTIRIA & SIS e
Fiforg| FaTa AR # WA F e & e a9 & fog e Rl &6 e
srawaE 27

WA A ZE0 TIad A ¥ HUATE TE ATE - FETAANAE W AT A
#FIfoIg| @EFa & WE & WG W OgEd AW WOEa § a9 S

(6300)
FIfar=) wEfdered qiasray
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B & fog FEdm

1 W AE-T & fem & I R e FeiRe wm w s s fofae

2. FHEUAH S YA T |

3. & d9rg v @ I G |

4. WM U 18 FF T T

5, deEer ® I F s 2

6. El UGS B, 981 ARG@! 1 FANT & |

7. F@ WEA-99 & IR Hdei a1 Bd @ v v A AfSie, o @t I @ e o

£ B WiEy |
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1.

(@)

(b)

2

Analyse the decision of a worker to enter the labor market. Explain the
concept of the reservation wage and how an increase in non-labor income
(holding the wage rate constant) affects the probability of labor force

participation. Use appropriate indifference curve and budget constraint
diagrams. (9)

Critically evaluate the statement: “An increase in the wage rate will
unambiguously induce a worker to supply more hours of work.” Decompose
the wage change into income and substitution effects. And explain the

conditions under which an individual may exhibit a backward-bending labor
supply curve? ~ (9)

Suppose an individual’s utility function is given by U = C x L, where C represents
the dollar value of consumption and L represents hours of leisure. The individual
has T = 110 hours a week available to split between work and leisure. The

hourly wage rate is w = $15 per hour, and the non-labor income is $330 per
week.

(a)

(®)

(a)

(b)

Derive the worker’s budget constraint. Find the individual’s optimal amount

of consumption (C), optimal hours of leisure (L), and the number of hours
worked per week. (10)

Suppose the wage rate rises to $20 per hour, while non-labor income remains
unchanged. Calculate the new optimal bundle of consumption and leisure.
Determine whether the hours worked increased or decreased? Identify
whether the income or substitution effect dominates. (8)

State and explain the Marshall-Hicks laws of derived demand. How do the
elasticity of substitution between capital and labor, and the elasticity of product
demand affect the wage elasticity of labor demand. (8)

A perfectly competitive firm’s short-run production function is given by
q = 10E - 0.5E? where E is the number of workers. The market price of
the firm’s output is p = $20.

(i) Calculate the Marginal Revenue Product of Labor.

Fifer<) FeIfacd JEsled
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4. (a)
(b)

3

(i) If the competitive market wage rate is w = $60, how many workers
will the firm hire to maximize its profit?

(i) Analyse how employment changes if the wage rate rises to w = $100.
(10)

Explain why the wage-schooling locus is typically upward sloping
and concave. Discuss how a utility-maximizing worker utilises the
marginal rate of return to schooling to decide their optimal stopping rule for
education. (9)

Discuss the issue of ability bias in estimating returns to schooling. Why does
a simple wage comparison fail to identify the true causal effect of an extra
year of schooling? Briefly explain how economists attempt to resolve this
bias using natural experiments (e.g., identical twins or compulsory schooling
laws). (9)

Suppose a worker lives for exactly two periods and must choose between two

educational options.

Option 1 (High School): Enter the labor market immediately, earning $30,000 in
each Period.

Option 2 (College): Go to school in Period 1, incurring $10,000 in direct out-
of-pocket costs and earning zero labor income. Then, enter the labor market in

Period 2, earning $85,000.

(@)

(b)

If the worker’s discount rate (interest rate) is 10%, calculate the present
value of both educational options. Based on these calculations, which
option will the worker choose to maximize their present value of lifetime

earnings? )

Find the internal rate of return (the discount rate r that equates the present
value of both options) for this college investment. Based on this, explain
conceptually why a worker with a personal discount rate higher than the
internal rate of return will choose not to invest in education. (9)

Fifor) waifdaad JRIPprer PTO.
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6. (a)
(b)
7. (a)
(b)
8. (a)
(b)

4

Contrast piece-rate pay with time-rate pay. Using the concept of worker
sorting, explain why highly productive workers might self-select into firms
offering piece-rate contracts, while less productive workers might prefer
time-rate contracts. )

Consider an efficiency wage model where a firm pays a wage higher than the
competitive market clearing wage to deter worker shirking. Explain the
mechanism through which this wage premium reduces shirking. What is the
effect of an increase in the probability of detection on the equilibrium efficiency
wage? 9)

Explain the theory of compensating wage differentials. How do worker
preferences for workplace safety and firm costs for providing safety interact
to determine an equilibrium compensating wage differential? 9

Suppose the utility function of a worker is U = w — 0.5x?, where w is the
wage and x is the probability of injury on the job. There are two types of
firms in the market: Safe firms (x = 0) and Risky firms (x = 0.2). If the safe
firms pay a competitive wage of $10 per hour, what is the minimum wage
the risky firms must pay to attract this worker? Explain your result.  (9)

Explain Gary Becker’s model of employer discrimination. How does

the discrimination coefficient affect the firm’s hiring decisions, and its
profitability? (8)

A firm produces output using the production function q = 10(EM + EF),
where EM and EF are the number of male and female workers, respectively.
The competitive market wage for men is $25 and the wage for women is

$20. The price of the output is p = $3. Assume perceived wage of women
= W(1+d)

(i) If the firm has an employer discrimination coefficient against women of
d = 0.3, calculate the firm’s perceived cost of hiring a woman. Which

group of workers will the firm hire and how many workers will it
employ?

Fiferd) wEfiaed TRy
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(1) How would your answer change if the employer’s discrimination
coefficient drops tod = 0.1? (10)

L () T8 sfes & s o ¥ waw e @ fofa @ fwewer i srféa wegd i
HIURIT R K- 5@ 77 A gfg (A0 R F R @R TY) 5w I gewien
WHIEAT T A AT el 2, T AT Y| IUGE ITAT 9% 3R q9ie
AT ARG T AR g (9)

(@) =8 FUT 6 IS T Do “Aogd | A I F wfvw it w1 3
o R w3 fog AR BT ol e A SR s e
% e @i ik S aRftafal & e #ifie e siadfa =8 =l
I S YT 9 Weffia o aehdr 27 (9)

2. 9 wifeg fRar =afe &1 IUAfier wei U= C x L8R foar wan 8, Sef C STt & SR
A AR L FaEE D U I B AT D I AR IhE @ o Wi geE T =
110 ©¢ Jueer 21 Wiey HeT Aol & w=$15 Wiy Her B, 3 IW- 3@ 3@ $330 vl g
2

(%) s St Soie =en A9 S wied & ITHN & e W= (C), FEE D
T ue (L), 3R 9fy awms o™ g v ue ot wen A e i (10)

(@) w1 AT A0 R FgaR $20 W T B e B, Wafw W- 5w A JuRafia
@l B1 ITHNT SR IEE @ AT Feeaw |8 9 e sl fFuiRa @fe
HW B U g U U7 YAy & 3 wwE Ayt waE { /A 9 | aeg
st e 2 (a)

(%) =T A & A - o el @ aaEy SR aweET Oof SR s @ S
wferearT & S R Iere A A AT S AT Y A A F R WA
237 (8)

w

 Piferd) wEIfdETed YRIdTer™ PTO.
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() T i Wl ok St S e q = 108 - 0.5E g fan w2,
ool E sl o) wem 31w @ Jewe @ Ao e p - $20 B

(i) » & T T I & A0ET S

(ii) afR wivendt arem ¥ wergd | w = $60 B, A E A AW A Fferaem
* foy v s = P w7

(iii) T AR T TEEX w = $100 B TR B, A ISR F BN A IR
frewor =i (10)

4. (%) wersy Fr Aa- fven o wfwe aea: ST S AR g g AR SETe a4 B
21 == Fifse & Il = siftreraw o aren sl fen & forg geeaw wfea
fraw Aol =@ ¥ fen @ S wfiws @ sw@m 23 w@n ) (9)

(@) fren & wfowe &1 FFH T ¥ e gElE @ 62w I g Te rewe
AT TN T HfoRa ad A e & aeafie wRoT weE @ gEaEa ¥ e @
w27 WA ¥ wwerey i SraeR W WA (SR, S e v fen
FET) ST FE T LAAE F R HA B DY FD (9)

5 W difvie & v sifie S 2 saforl o oifag e ® 3k 39 9 At R § R
T A B
foereq 1 (21 wet) : XA 9 a9 A AT W, TdE HaE X $30,000 wHG

farea 2 (fest) : srafer 1 % T W, $10,000 T W W WL TEH W IR T[T 5w
F Ffsta w1 e, s@fer 2 F 85,000 SR FAR TY S TR A AT =X

(%) afe s A ge W (@ «®) 0% B, AN Mew Rawed o ade www
FAACI T A B mw,aﬁmaﬁmwaﬁmﬁ%ﬁqﬁwﬁ
sftrwew F & T @l A fwer gAm? (9)

i) AR TRISTeN
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(@) = = Ry 3 v s wiws ® (38 92 7 r /1 A= 2 o=
T H WR T ?) 79 W R AUR W, FTURMSHF €7 F aw==y
& ke wiiwa @ ¥ e =fFrm g @ o sfs e 3 fdw =3 54
=am (9)

6. (F) @l 397 AR T - FranlRa Io= < qomT Sl Sfis 97 9 FFuRem &
IR TR §Y, THALT o I=F Iew s @ftrn A9 3 O A A @ a4
S B ¥d 8, TEfh 0 IS WS TG - R el = gt 2
qFa 2 (9)

(€) v= Tuar 399 Hizd | R SR 6 ve w4 st & FamEd 3 daT 3 oo
Wil AR Ao 909 ¥ AfF 97 A1 WA ! 21 98 Fharfafer T Fifsg
fvas 370 78 397 gfe TG A T I 21 TG O F GWE § gfg @

FIA THAT da- O T YN 9gal 27 (9)

7. (%) sfefd 397 s @ Rea 3t arer Fifw wdew ger & o sfe &
WEAREAY AR GO U FT & (oY FH ol oINS [hel JR 98R T3 o3 T
e @fagfd a9 o} FeiRa wet 87 (9)

(@) w1 oY fF v 9fie o1 ITIRET B U=w - 0.5x2 2, S8 w 999 8 3K x
FIA W A T Fit WAl 21 SR | 3 YR @ 6 2 ghee B (x = 0)
FR Sifaw @ W (x = 0.2)1 At gfeE w10 SR iy W @ ot 3 @
2, @ 3@ 4ffE T Arfta e @ forg Afew w@ wF a6t e e 39T 3
A7 F9A aRe i e Ff (9)

8. (%) A0 Ao & Fraigar Yeva Aiea &t R FIRQ| WIWE ONE B W& Aoy
#AR IFS AIET wl hA G T 27 (8)

- giferd) weifdErdd YRS PTO.
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() T W ST W = 10(EM + EF) T ISTANT e @ e 8, T EM 3R
EF o7 To0 iR AR st ot e #1 sfvend arom A gei o A0 $25 3K

HEAA H ANT $20 B1 I R FW p = §3 21 AT G ABAIA FH FATS
T W (1+d)

() R Al W @ wRens @ wiy Pl Yo s d =03 2, A R
wRE F T W @ D T A T A s e it W R
WE D Sy T T R @ AR e s @ e e ?

(ii) af Frarerar @1 Sew TuiE TeER d= 0.1 B g O A IR A 4 GRadT
e ? | . (10)

wifer) werfeneg
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[ This question paper contains 4 printed pages.]

Your Roll No

Sr. No. of Question Paper - 7549
Name of the Paper : B.A. (Honours/Major) — Semester VI/VIII
Unique Paper Code : 2273100029
Paper Title : Labour Economics
Time: 3 Hours Maximum Marks: 90
Instructions

1. The question paper consists of eight questions.

2. Attempt any five questions.

3. All questions carry 18 marks each.

4. Answers may be written either in English or Hindi, but the same medium must be used

throughout.
Use of calculators is permitted.
6. Diagrams should be used wherever appropriate.

wh

Questions

Q1. a) Critically examine the statement: “The relationship between hours of work and the wage
rate is ambiguous.” Explain this with reference to the income and substitution effects,
supported by diagrams. (8marks)

b) Assess the validity of the statement: “An increase in non-labor income always reduces
labor supply.” Provide a theoretical explanation. (10 marks)

Q2. a) Using isoquant—isocost analysis, explain how a firm determines the optimal combination
of labor and capital. (8 marks)

Suppose a firm’s production function is given by Q = E1/3 K2/3 and the marginal product of labor is
MPE = (1/3) K2/3 E-2/3 Assume that the wage rate is w = 12 , the rental price of capital is r = 18, the
output price is p = 27, and the capital stock is fixed in the short run at K = 729.

i) Determine the firm’s optimal level of employment in the short run, the
corresponding level of output, and the firm’s economic profit.

i1) Examine how the firm’s optimal employment changes if the wage rate rises to
w=18, and verify whether the firm operates on the downward-sloping portion
of the marginal product of labor curve. (5+5 marks)

) FEEE R
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Q3. Suppose two workers, Neha and Priya, earn a wage of T12 per hour for up to 35 hours per
week. Neha earns 324 per hour beyond 35 hours, while Priya earns 36 per hour beyond 35
hours.

a) Grfaph their consumption—leisure budget constraints, indicating the kink at 35 hours, and
explain how the slope changes beyond this point.

b) Compare their likely choices relative to the kink and discuss how preferences for leisure and
a reduction in overtime wages affect labor supply decisions. (9x2 marks)

Q4. Explain how education may function as a signal rather than a productivity-enhancing
investment. (18 marks)

QS. a) Analyse how differences in discount rates and ability influence schooling decisions.
Discuss how these factors contribute to inequality in observed wages. (9 marks)

b) How training decisions shape a worker’s age-earnings profile and explain why earnings
typically rise with experience. (9 marks)

Q6. a) Explain how efficiency wages can lead to involuntary unemployment. Why do firms not
reduce wages even when there is excess labor supply? (8 marks)

b) Consider two cities, Greenfield and Duston, where Greenfield offers better amenities and
Duston is polluted. Workers differ in their preference for Greenfield, and the reservation price
for living in Greenfield is uniformly distributed between 20 and %6. The total number of
workers is 30,000. Labor demand in the two cities is given by
Wa = 25 - 0.001 and Wb = 25 - 0.0005Ep
where, W and Wb denote wages, and Ec and Ep denote employment in Greenfield and

Duston, respectively.

1) Derive the equilibrium allocation of workers across the two cities, along with
wages and the wage differential.
ii) Explain why Duston may offer higher equilibrium wages despite its inferior

amenities, and analyze how a rise in pollution would affect wages and
employment. (5+5 marks)

Q7. a) Under what conditions can compensating wage differentials be negative? Analyze the
roles of worker preferences and labor demand in generating such outcomes. (9 marks)

b) Consider a labor market with safe and hazardous jobs, where firms differ in the productivity
gain 6 from operating in a hazardous environment. Derive the condition under which a firm
chooses a hazardous workplace, explain why the supply of labor to hazardous jobs is upward
sloping, and analyze how a reduction in the cost of workplace safety affects the compensating

wage differential. (9 marks)

Q8. a) Changes in the minimum wage inﬂuence wage ipequality. Justify. Why do minimum
wage policies primarily affect the lower tail of the wage distribution? Can such policies account
for inequality at the upper end of the distribution? (9 marks)

! U
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b) Suppose a firm’s production function is

q=8VEw+Es
where Ew denotes the number of white workers and Ep denotes the number of minority

workers. rﬁ_\ssume that the wage of minority workers is Z15, the wage of white workers is T 25
and the price of output is ¥120.

1) Determine the firm’s employment, worker composition, and profit when it does
not discriminate.
i1) Then examine how the firm’s employment decision and profit change when the

discrimination coefficient is d=0.5 and when it rises to d=1. Assume that the
perceived cost of hiring a minority worker is Ws(1+d), where Ws denotes the

wage of minority workers. Explain why discrimination may impose costs on the
firm. (3+6 marks)

w1,

%) 0 FY HT AT TS0 o ‘?ﬁﬂ?dﬁaﬂwm@a{%aﬁamma”maﬁwﬁwmwﬁ%

deol & ot i Hewar A Jush! saREn Hifvw (8 3i%)

@) 39 FuA Y AT T G HH: Ao 3  gfe & o sy F g 3Tt B1” U Agifos AT ToH

Hfm (10 %)

wH 2.

) THEI- AT FYATOT F1 T F g, T8 T He B wé v o i oSl S g wdion 7 Rufor 3wl 20
(8 i)

@) 7 i Rt v Seare e e e @ e @

Q=E + K

i o =i Wi Ieare e e & fear R

MPE = (1/%) K22 + E2/°

Sy s wegh st w = 12 8, g5 o e r = 18 2, 3cured wed p = 27 2, 3R v # gt sen K = 729
w fear 2

i) STeTETer 3 T ¥ TP AR &, JeTE % Wi & 3R wH & anffen ey e Frar A
ii) e s ifee 6 el W agE w = 18 B 90 % F 3ad QTR F T gitEd arer &, R wenfud Fifse fF war
& m ¥ g I o F FEE gard aret wr o e R (55 34F)

9 3. < f 4 afiver, e i fian, sfe @ 35 6 7 12 wie sier iy wergh Farht § 35 € % W@ Fav
324 wf der 3R fran F1 26 wfer wer firerd &

a) T ITHIT-HEHIT T syt 1 1 @Ry, forert 35 R v Ag () 2wt man &Y, ok wwemse % @ fig %
a1E 7o § ¥& fadq #ar 21
b)m%mﬂmmﬁwmﬁwmﬁmﬁmmmmﬁﬁw
muqﬁﬁvhﬁa%t&wrﬁﬂm%l (9x2 i)

4 4. arasy fo fve Seredal i ATt P F as o W & w9 3 R R 0w (18 37%)

g 5. a}ﬁsmmﬁﬁqzzﬁmmﬂﬂmtﬁﬂﬁrmﬁﬂﬁﬁﬁmﬁﬁmmwm%ﬁm

ﬁﬁﬁm@ﬁmﬂﬁmmﬁﬁl (9 siw)
Fiferd) wgifdened Idrey
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b) sfRreor ot v st 3 amg-sma sorger ) 4 o 2 § s wwraree i SR & @ 3 S 9w
R (9 s7%)

% 6.

a) 7 ¥7e I &6 2w Jow fore s arfeaen Al @ o @ A 21 A YR S @ 9 oft b e
&0 i T AP (8 ar%)

b) 2t wed, s it e v frame i, sred e # deae afrerd were # i s g 21 wfie A
rhies F wia serfienar frr-fivst 2, ot sifies o w1 sl gea 20 stk 26 % o @ &9 A foaf ) 2
st g wer 30,000 1 AT et F s At i ey v @ A R

WG =25 - 0.001 3w WD =25 - 0.0005ED

sEl, WG 3fit WD srrmr: iadies it 2 & 39 31 qwi §, 3tk EG 3k ED wvmn: dfies ol sw § Jomm 1
Tuiia 8

i) 3T STl § Al F Haer Ee, Ja7 3 39T i F 1 A
ii) 7 wre AT 1% < & glowred it Fht F amacg 76t dqem ao afe w1 8w 2, 3R fedwr A 7 sy

% 3fg 3o 3R A =t FR e ot (5+5 3i%)
w7 7.

%) T ftfeufoat & afafd Ja s swonees & wedT &7 W& ufomdt i Se= o § Afies st S am qi
wfiraR &7 fasgor Fifsg (9 3i%)

@) T U o e W e Aifere fored g o sifawayt et €, st wat ar stfaagt s § w0 56 8
Ieareshar @y @ it gt 21 9w fufy gra Aifsr e aea w5 wH Sifanqel wrivst 1 w57 Fd 8, aese
Sifgmet et & forg o saf Fux A i gt g8 =i R, o frsgywor iforg 6 sFrfearst guan i @ § w4
aferafd I feR Ft Fq e w2 (9 =)

v 8.

) = wegl  fEd gl ST F yif R &) gaen e g v =raw weed At qer s @
Tt fawor 3 fraar e & st sedt 87 Far At At e F e R o s #1 FwRr a9 wwd 80
) (9 5i%)

@) T77 i fd e F1 IeareT wor &

q=8VEw+Es

mEw%mﬁﬁmaﬂtzammﬁmﬁmmmm%mwﬁﬁwm
%lS%,%aaﬁ#mﬁm?ZS%aﬂtm:ﬁmﬂZOél

i)ﬁamqaﬂﬁﬁﬁaﬁlﬁmdaﬁmﬁuﬁ,aﬁzﬁmaﬂtmmaﬁﬁm

ii) fore 7 i g, fo svawra i d=0.5 s d=1 & e o 3 o et Fofar i m o e wftad &
m@ﬁq%mﬂmaﬁmaﬁmmmﬁaﬁu{mﬁﬁm"ww'(l+d)t,aﬂ"WB"awﬁwarﬁaﬁaﬂéa=r
Zyttar 81 7w v 1 B wewra & g @ w4t e w81 (346 31F) (2000)

FIferd) wEfdencid GEadrerd
7 ALINDI COLLEGE LIBRARY



(This Question Paper contains 2 printed pages)
Rall NO....coosinsssnvaisisisisisasvas
Sr. no. of question paper 11 2
Unique paper code : 2412084801
Name ol the paper : The Economy of Bharat
Scmester : VIII
Program : B.Com.(H)

Duration: 3 Hours

Maximum Marks: 90

Instructions for Candidates
Write your Roll No. on the top immediately on receipt of this question paper.

Attempt
All ques
Parts of

all questions, all questions are compulsory.
tions carry equal marks.
the questions to be attempted together.

Explain the concept of Temple Economy in ancient Bharat and analyse its contribution to

economic development. (18)

OR

Discuss the concept of Human Development and explain the significance of the Human
Development Index (HDI). (18)

Discuss the journey of planning in Bharat from Planning Commission to NITI Aayog and

basic difference between Planning Commission and NITI Aayog. (18)

OR
Discuss the relationship between population and economic development in Bharat. Explain
the concept of demographic dividend. (18)
Explain the objectives and importance of PMKVY and the National Policy for Skill
Development and Entrepreneurship 20135. (18)

OR
Discuss the Multidimensional Approach to Poverty and why it’s an important indicator of an
Economy. (18)
Discuss the role of digital agriculture and drone technology in improving agricultural
productivity in Bharat. (18)

OR
Explain the role, pattern and performance of the industrial sector in Bharat. (18)

Explain the role of Make in India, Atma Nirbhar Bharat and Digital India Mission in

strengthening the economy of Bharat. (18)
OR

Discuss the components and trends of Balance of Payments in Bharat. Explain the concept of
Current Account Deficit and strategies for Viksit Bharat. (18)

affer= wefdared Jiddld«
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nafifaY & g FAdw:

UY U U gd @ 3O A AR 98 FW forE |
ot syl & IR 1 fard B

oft st & oi T T

Ul S PO YT T Y & S

1. UM HRa # #fer srforawyr &t s@yrun & Wy st ok onfife e §
IS ANeH &1 fawewor $ifvm) (18)

qr

A4 fGpra 1 S@uR R g9 Five 3R A9 Ren qEeie (Taeien) &
Ued &I GHEEU| (18)

2. TISAT 3MEART § R M G HRd § FaeE ) g@r $iR gQieFr smanT aur
ifd smam & i gayg ol W == S (18)

T

YRd H 8 R e e & & ddy W 949 St seaiftnsty
AU BT SGYRON BT WY BT (18)

3. dleasdiars qul S fae @ Safvar & o g iy 2015 & et
IR HEd H Wy i) (18)

qi

et & sgemrd R ® T9f P R g8 srferaa &1 e HeEyyl
@S Al 7,39 W T4 B (18)

4. YA 7 Y Iaesd sgH § fefed s ik g9 D &1 yfer =
T4l Pl (18)

aqr
YRd # 3 &7 31 yfier, Wey iR uee @t sren SR (18)

5. YRd @1 Afay1 &t Yeg PR A AP 39 3feq, AR uRd ik fefred
sfear A &t ftyer &1 aren sifve (18)

a1

YRd H YTaH Fded & geH! 3R ugfodt R ==f $ifg) = @ are @
ayron 3R fawfig yra & Rig wrifal #t samen #f (18)

(2500)

Fifor<) ReMaenad JRaarad
KALINDI COLLEGE LIBRARY



: L]
[This question paper contains 12 printed pages.]

Your Roll No...............
Sr. No. of Question Paper : 1006 L
Unique Paper Code : 2272104801
Name of the'Paper ¢ Economic Development and Policy in India
Name of the, Course . B. A. (Hons.) Economics (UGCF) - DSC
Semester : VI
Duration : 3 Hot.;rs.—_ Maximum Marks : 90
wF ;3 Hue ' Uit : 90

Instructions for Candidates

pa—

Write your Roll No. on the top immediately on receipt of this question paper.
2. All questions carry equal marks.
3. Attempt any five questions.

4. Answers may be written either in English or Hindi; but the same medium should
be used throughout the paper.

BEl & fou Adw

1 mm—w%ﬁaﬁﬁmﬁqwﬁuﬁawwmm%@m
2. a%ﬂuﬁ'a?‘af%w%‘u
3. &= d9ta v @ Iee afRm

4. T UTT-TF I A a1 B el v s F A, A wh I @ e v
& B =iy |

- wiferd) wEifdETerd JRIPTed 5
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1006 2
. Lerihuti ictal
1. (a) Explain the four steps used for estimating wealth dibtribution by Bharti ¢

(2024) from survey data for India.

(b) In this context also explain the concept of generalized pareto ll‘llcfPOI"’“""
used in this paper to extract a distribution of top incomes/wealth from the

data. (15+3)

2. (a) Explain the econometric model used by Aiyar et al. (2021) to analyze
the impact of increasing economic activity on the growth of obesity

-

risk.

(b) Usingthe results presented in the tables 4 and tat!}e 5 below, discuss and
explain the findings related to the impact of the size of economic centers of
development and the impact of the socio-economic status of individuals on

the obesity risk among women.

(c) Explain the robustness checks used by the study. (7+7+4)
Table 4
Analysis by town population size class.
Impact on obesity (] (2) 3) )
Ter | Tier ll Tier 1 Teer IV and Above
Pop > 100,000 50,000 < pop < 100,000 20000 < pop < 50000 Pop < 20,000
Distance of DHS cluster to town 00023 -00021°* -00006 -0.0006**
(0.0009) (0.0006) (0.0005) (0.0002)
Percent population in nonfarm activities 0.1189 00638 0.0584° 0.0457*
(0.1478) (0.0985) (0.0326) (0.0232)
Observations 26242 352313 115627 230044
R-squared 015 0115 0113 0.114
Mean 017 015 0.15 0.16
State FE Yes Yes Yes Yes
Coatrols Yes Yes Yes Yes
SE cluster Distnat District District District
Robust standard errors in parentheses

“*p< 001, p<005 " p<0. Control includes age, age squared, dummy for married, number of children under 5, whether or not a woman reporting has completed
fertility, whether she is a smoker, 2 dummy for 2 low dietary diversity, 2 dummy for average dietary diversity, (requency of eating fried food, frequency of drinking soda,
relipion dummies, dummy for scheduled caste or tribe, education related dummies & wealth related dummues.

Ffr= weldarea qiasrey
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Table §
Analysis by sub-national structual tangformation
Impact on obesity m @ ) “
Lagging Rapid ST Sates High Ag States Union Terr.
Distance of DHS cluster to town -0.0006" -00027°" 00014 0004
(0.0003) (0.0008) (00010) (0.0004)
Percent population in nonfarm activities 0.0584""* -00275 00147 -4307"
(0.0205) (0.0354) {00807) (13997)
Observations 289556 71744 36275 3571
R-squared 0.099 0.103 0.116 ons
Mean ol 0.19 on 08
Sae Yes Yes Yes Yes
Controls Yes Yes Yes Yes
_ SEdcluster . District District ) District  ~ District
Robust standard errocs in parentheses.

"*p<001, ™ p <005, " p < 0.L Control includes age, age squared, dummy for married, number of children under S, whether or not a woman reporting has completed
hﬁpmnkammwaMqudm.dmmﬁum;ediquhuﬁq.rmmdcaﬁngﬁdbu!mqmdmmw&u
aceess, sanitation access, religion dummies, dummy for scheduled caste or tribe, education-related dummies, and wealth-related dummies.

3. Answer the following questions based on the Sutradhar et al. (2019).

(a) Explain the Herfindahl-Hirschman Index (HHI) for land and output as used

in the study.

(b) Discuss the four estimation specifications (OLS, 2SLS, FE, FE-2SLS) used
in the study. Why is FE-2SLS the preferred approach?

(c) Based on FE-2SLS results presented in the table below, summarize the
key findings on the relationship between supermarket participation and
HHI for land versus output, including economic significance. Why
might supermarket participation lead to diversification rather than

, specialization, and how do the results differ at extensive vs. intensive

margins? (3+6+9)

' Bifer<) weifdarad JRAaPIeid
KALINDI COLLEGE LIBRARY _PTO.



1006 4

Supermarket channel | Share of marketed
participant output sold to
supermarket
Table 2: Estimation resy]ts for land and ' -0.019 =
Participation in the Supermarket valye -+
chain at the extensjve margin (0.015)
Table 3: Estimation results for land and - -~ -0.003
participation in the supermarket value
chain at the intensive margin (0.002)
Table 4: Estimation resyjts for output and -0.173%*+ -
participation in the Supermarket valye :
chain at the extensive margin (0.044)
o Table 5: Estimation resujts for output and - <0.005**+
participation in the supermarket value
chain at the intensive margin - (0.002)

Source: Compiled resulrs Jrom Table 2-5 Jrom the Study;
Note. Clustered standard errors in parentheses. *** p < 0L ** p < 05, ¥p< i

(b)

“There are numerous known pathways by which agriculture medijates and
mitigates the nutrition transitjon.” [Meenakshi and Webb (2019)]. In this

context, discuss the role of agricultural diversification and water availability

India since the 199(s.

FIfer) AR dTer
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(b) Both Bhattacharjea (2023) and Mchrotra (2020)‘, highlight the need (0
have an industrial policy for India for faster economic growth but differ
in their prescriptions on what should be the focus of the policies.
Critically evaluate the two approaches while s\lggésting the best way

forward. (6+12)

6. Answer the following questions based on Nayyar (2025)

(a) List the services included in ‘high-skilled services’ and ‘low-skilled services’.
Discuss their contribution to GDP, productivity, W{ges, and employment,
'

highlighting the dichotomy in the service sector.

(b) TIllustrate further possibilities to increase the productivity of firms in low-

skilled services. (10+8)

7. Refer to the paper by Sandhani et al. (2020) on climate change.

(@) Describe the main objectives of the study. Discuss the data sources for the

outcome variable at district-level as well as state-level.

(b) What are the ‘level effects’ and ‘growth effects’ of changes in weather on
the economic activity. Explain the two equations for the panel regression

model used by the study.

(c) Explain the results in each of the columns from (1) to (4) in the table

presented below. (6+6+6)

Fifer) wgifderay Jeadery PTO.
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Temperature Ll T i gy
! 0.725) (0.75) (o, 766)  (0.764)
Temperatyre interagted with. .
Poor Dummy "L424% 1285 993
(0.783)  (0.798) (0.803)
Hot Dummy ©-0.209
' (0.955)
Rainfall 0.0003  -0,0024*
’ (0.0007)  (0.0014)
Rainfall interacted with._.
Poor Dummy - - 0.000739 0,00305*+
(0.0010)  (0.0014)
Hot Dummy 0.00322%*
(0.0015)
Temperature effect in Poor states ~2.448*** 5 11g*+ -1.949**

(0-8352)  (0.906) (0.914)

; 0.0010*  0.0007
(0.0006) (0.0006)
Observations 1,028 1038 1,028 1,028

I wefETey Ty
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Lo (F) YRa & wde Serel A WK v s (2024) &1 1 Rerer a1 gy e &

f?fvmﬂﬁwwwaw?fﬁmmﬁﬁm
‘ .

(@) =@ @k ¥, masﬁ&m/mﬁmﬁm&a}ﬁqmﬁmﬁw
mwmﬁmﬁﬁma&&m (15+3)

2. (=) MWm(zozl)maﬁmﬁﬁmﬁq%%ﬁa&jﬁhﬁaqﬁqﬁw
ﬁﬁmwmwtmmﬁqwmmaﬁw
g '

(@) = @ ¢ aferar 4 aﬂtmﬁﬁrsiuﬁaqﬁuﬁmmaﬂég,m
%aﬁm%ﬁ%maﬂtaﬁﬁﬁaﬁm—aﬁmﬁqﬁ%ﬂﬁwﬁiﬁzﬁ
%quﬁmﬁm%@ﬁaﬁwﬁwﬁsﬂtwﬁﬁm

() Maﬂmmwgﬁmﬁmaﬂwaﬁﬁm (7+7+4)
Table 4
Analysis by town population size class,
Impact on obesity (n (b} (3) (4)
Tier | Tier it Tier I Tier IV and Above
' Pop > 100,000 50000 < pop < 100,000 20,000 < pop < 50000 Pop < 20,000
Distance of DHS cluster to town 00023 00021 ~00006 -00006™
(0.0009) (0.0006) (0.0005) {0.0002)
Percent population in nonfarm activities -0.1189 00638 0.0584° 0.0457"
(0.1478) (0.0985) (0.0326) (0.0232)
Observauons 26242 35213 115627 230,044
R-squared 0125 01s 0.3 0114
Mean a1 0ls 0.15 0.16
State FE Yes Yes Yes Yes
Controls Yeos Yeos Yes Yes
SE cluster District District District Distnct
Robust standard errors in parentheses

-9 001" p <005, " p < 01, Contrl includes 38¢, age squared, dummy for marnied, number of children under S, whether or not a woman reporting has completed
fertility, whether she is a smoker, 4 dummy for a low diesary diversity, 2 dummy for average dietary diversity, frequency of eating fried food. frequency of drinking soda,
religion dummies, dummy for scheduled caste of tibe, education related dummies & wealth related dummies.

P ARIRged JPId
- KALINDI COLLEGE LIBRARY P.TO.
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Table §
Analysis by sub-national structural transformation,
Impact on obesity (1 @) ¥ (4
Lagging Rapid ST States High Ag States Onion Terr.
Distance of DHSKluster to town -0.0006" -00027'" £0.0014 -0.0004
' (0.0003) (0.0008) (00010) (0.0004)
Pemcent population in nonfarm activities 00584 -00275 00147 -4.307m™
(0.0205) {0.0354) (0.0807) (13997)
Observations 289.5% 77744 %275 3571
R-squared 0,099 0.103 0.116 0.118
Mean o 0.19 027 0238
State FE Yes Yes Yes Yes
Controls Yes Yes Yes Yes
SE cluster District District District District
Robust standard errors in parentheses,

“p <001 " p <005, p<0.L Control MmdeﬁmhmmM number of children undcrs.whulmunotawumnnpmhsmplnd
fertiity, whether she is a smoker, dumany for a low diewydivuﬁry.dumnqilmdim:y diversity, frequency of eating fried food. frequency of drinking soda, water
(CesS, sanitation :T! religion dummies, dummy for scheduled caste of tribe, education-related dummies, and wealth-related dummies.

3. ¥R VT I (2019]%%?%@39&%%@?3'1%:

(%) T F Vg aﬂta?qma‘x%q‘sﬁsma—fﬁﬁww (Tee=ans) <t
AT Fforg)

(@) sz ¥ yga ww sagmﬁﬁ%’s?f (Sreerew, 2vageTE, UHE, TS - 208TeeE)
R T AR o - vareen @ e @ @ 27

() #ﬁan{mﬁmﬁmﬁam_zmwa*mmmw
ﬁ@mw%%mﬂ%ﬁa#@ﬁmﬁmﬁwmmﬁa
ﬁﬁw,ﬁfﬁaﬁaﬁmsﬁmﬁa%lmmﬁaﬂﬁﬁm%m
ﬁﬁﬁwwaﬁaﬂwaﬁﬁwm%,aﬂtwwmwﬁwww%%ﬁw
B &7 (3+6+9)

, Ffer) weraETer
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9
1
Supermarket channel | Share of marketed
participant output sold to
1 supermarket _—
Table 2: Estimation results for land and -0.019 --
participation in the supcrmarket value _
chain at the cxtensive margin (0.015)
Table 3: Estimation results for land and - -0.003
participation in the supermarket value
chain at the intensive margin (0.002)
Table 4: Estimation results for output and 0.173%%* -
participation in the supermafket value
chain at the extensive m (0.044)
Table 3: Esumation results for output and - -0.005%**
participation in the supermarket value
chain at the intensive margin (0.002)

AT - FATT I et 2-5 A Gl qRoa

e . o F FARI AGE Jhedl TS T 2 sex < 01, **p<.05, *p<.l.

4. (%) wRA ¥ duv fufy & BT wegs ® R = S

(@) “F 200 Ao Fepoor X AT IR A AW B AT A9 add 217 [N K
3T (2019)]1 38 a ¥, FHY AR IR T ITERIAT T O A S W

o4 i

(8+10)

5. (F) 1990 B ITMF A WRT T JUAE TE DO AT F FSIA B EOLAHE

A HAC

Fifer) wEflerad ey
* -+ KALINDI COLLEGE LIBRARY

PTO.
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(W) ¥errd (2023) sk e (2020) 2 & da snfifer R & fow wiea A &
sﬂa‘rﬁmﬁﬁa‘#mumwaaﬁﬁ At Afal B Dafiga & daw A ITH
Wﬁqg'ﬁmﬁwmwﬁg ar?taa%a?raaﬁ-m

AT =W (6+12)

6. A (2025)%3nmwﬁ=|ﬁfﬁaam=?fa}mﬁf%m

(F) ST-gua TR’ sk - e i # it el o TR wwE Aaw A

%ﬁaaﬁauNmﬁmaﬂ?rgq A W I (W), Ieareaan, LN
mm%aﬁﬁmﬁwﬁﬁml
(®|) ﬁq-@m%maﬁﬁqﬁfaﬁwmagﬁaﬁ I TS A we )

(10+8)
7. Vi IREdT W Fur ve s (2020) & WerwT @ @ f

(%) W%ﬂmaﬁsﬁwmaﬁﬁq:
S W =t i

&waﬁtmmwmw%ﬁmh

(@) e wfafafer w s ¥ weamg o ¢ R yNE’ aﬂtaﬁmm AT SremE
imﬁqwhmm%ﬁm@ﬁwﬁml

() ﬁ%ﬁnﬁaﬁmi(r)%(4)wmw%maﬁwaﬁﬁm

(6+6+6)

Fifer<l wEIAETEd JiaHrery
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Table 1: Impact of Weather on Economic Growth: State-level

t Analysis .

. Dependent variable is the 1) (2) (3) (4)
annual growth rate of per capita GSDP
Temperature -1.711%F -1,025 -.833 -1.019

(0.725) (0.756) (0.766) (0.764)
Temperature interacted with...

Poor Dummy -1.424*  -1.286  -0.931
(0.783)  (0.798)  (0.803)
Hot Dummy -0.209
- (0.955)
Rainfall - 0.0003  -0.0024*

(0.0007) (0.0014)
Rainfall interacted with... *

y Poor Dummy 0.000739 0.00305**
(0.0010) (0.0014)
Hot Dummy 0.00322**
(0.0015)
Temperature effect in poor states -2.448*** -2,118*%* -1.949**
(0.8852) (0.906) (0.914)
Rainfall effect in poor states 0.0010* 0.0007
(0.0006) (0.0006)
Observations 1,028 1,028 1,028 -1,028
R-squared 0.213 0.216 0.218 0.223

Note: All specifications include year and state fixed effects. Robust standard errors in )
parentheses. *** Significant at the 1 percent level ; ** Significant at the 5 percent
level; * Significant at the 10 percent level

8 @ (2025) & Mu9T & JuR W FAFfiEad g & I A

(%) #eAaed aeg sl & am ¥ g Y e (W) AgeT T =R D PR
#red W R Fiforg) swRa @ S Aead § Wl & e e e dd
agfd 3 ¥ =R ygfeal @ avi Ao

Fiferd) HefdaTad drey P.T.0.
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(|) wa = fafein 8 = Rl sk frata wRautema @ e @ R e
T =R A it veae @i sk 99 w st @R (8+10)

G [5[26 (D

FIferd) AEAETed [RAabIer (1500)
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Instructions for Candidates

1.

Write your Roll No. on the top immediately on receipt of this question paper.

2. Attempt any six questions.

3. All questions carry equal marks.

4. Marks of individual parts of each question are specified with the question.

5. Use of calculators is permitted.

6. Answers may be written either in English or Hindi; but the same medium should
be used throughout the paper.

Al & foe Bdw

1 W AE-IF % fae @ g Ry W PR e w s sgwee ot )

2. & o8 uel & I Afvg

3 avft v # FE w F

4 WAT TH B AT FAT WA B FFH 7 & @q Ry ww F)

5. WamAe T YN Fga B |

6. @ YH-TA W IR Hion a1 BR A v v F A, AT h IR w1 e v

# B afEy |

Fifer<) AEfderey (Wsed
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(a)

(b)

(c)

(a)

(®

(©)

(a2

(b)

(i) Define the rank of a matrix. f
(i1) Find the rank of the following matrix for various values of p and q:

1 3 1 1
A=(2 p 7 q)
4 2 2 3

The equation g(x?y) = 10 implicitly represents y as a function of x. Calculate
the first and second derivatives of y with respect to x.

Let f(x,y) =2+2x+2y — x? — y? be defined on the domain D, a triangular
region intheﬁrstquadrantboundedbymelines x=0,y=0andy = 9 —x.

(i) Draw the domain D of f (x,¥).
(ii) Is the set closed, bounded, compact and convex? Give reasons for each.

(iii) Find the absolute maximum and minimum values of the function f(x,¥)

over the domain D.
[5,5,5 marks]

If P is an n X n matrix whose column vectors are all of length 1 and are mutually
orthogonal, then prove that P is an orthogonal matrix.

The function z = f(x, y) is homogeneous of degree k.
. . : az 9’z
(i) Check if the functions = and -~ 2y € homogeneous

az
(ii) Find the degree of homogeneity for the function £-
%

Consider a competitive firm with the production function Q = f(K,L) = I5 +

1
Kz where Q is output, L is labour, and K is capital. Suppose the price of the
product is p, the wage rate is w, and the rental rate of capital is . Find the profit-
maximising labour and capital for the firm. Check the second-order sufficient

conditions.

[5, 5, 5 marks]
1 5 -3

Consider the three vectors a; = —2),a2 = (—13) and b = ( 8 ) Can b be
3 -3 1

expressed as a linear combination of the set{a;, a,}"

Demand functions for two commodities X and Y are:

x = py.py andy = 10 + 2px — Py, where x and y are quantities and p, and py
are prices of the two goods.

(i) Calculate the partial elasticities of demand for the two commodities with
respect to the price of the other commodity.

(i) Determine whether the two commodities are complementary goods

ifer=) TEfeem
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(c)

(a)

(b)

(©)

(a)

(b)

(©)

3

Classify the stationary points of the function f(x,y,z,u) = 20y +48z+6u +

Bxy —4x?—122% —u* - 4y?
(5.5, 5 marks]

Let A = {G) such that xy = 0} denote the union of the first and third quadrants

in the xy-plane.
(i) If u is a vector in A and A is any scalar, is Auin 4 ?
(ii) Provide an example of two vectors u and v in A such that u + v is not in A.

Consider the following system of two equations:
x?+y*+2z2—16=0,and2x—y+z—4=0

What conditions are required so that y and z can be expressed as functions of x
near a point P = (x,, Yo, Zo) that satisfies the two equations?

Graph the following sets in the X-Y plane and comment whether they are convex.

DS={x,y)y<in(x) —x}

(i) S’ ={(x,y):x2 2,y < 4)
[5, 5, 5 marks]

For the following system of linear equations, answer the questions that follow:

(@—Dx+py=0
1-qx—-py=0
x+y=1

If p and g lie between 0 and 1, how many solutions does this system have, and

why?
Ignoring the condition that p and q lie between 0 and 1, find values of p and q

so that this system has no solution.

A utility function is given by the function U = f(x,y) = ’i%:y Calculate the
elasticity of substitution of y for x.

Let U be a function of many variables defined on a convex set S and let g be
a function of a single variable defined on a set that contains the range of U.

Suppose that U is quasi-concave and g is non-decreasing. Show that the

function f defined on S given by f (x) = g (U(x)) is quasi-concave.
[5, 5, 5 marks)

Fifer<) HEIfdenerd Jeadrerd
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Let a3 X 3 matrix A has eigenvalues equal to 2,3 and 5. Is the matrix invertible?
Explain. If it is invertible, find the eigenvalues of A~

(b)  Let the function g be given by: g(x1,x;) = (x; — 1)%x,e*1+3%2
(1) Find the level curves g(x,, x,) = 0. Where is g(x;, x3) > 0?
(i1) Find and classify the stationary points.
(iii) Discuss whether g(x,y) has global extreme points.

[5, 10 marks]

7. (@) (i) Find the eigenvalues and the associated eigenvectors of matrix 4.

1 -1 0
A=|-1 2 —1)
0 —1 1

(ii) Show that matrix 4 is diagonalizable and find the matrix P so that P~*AP is a
diagonal matrix.

(b) Calculate the definiteness of the quadratic form f(x,y,2) = —5x% — 4y? —
3z% + 4xy + 2xz + 2yz.

[10, 5 marks]
1. (a)
() U& Afeay ot Y& &I uluiia Fifvm)

(ii) p 3R q & faftm oAl & fore Fafefea Afcew @t ¥ ga sifve:

1 3"1 1
A= (2 p 7 q)
4 2 2 3
b)ﬂtﬂaﬂ'mg(xzy) =10 W&Wﬁyﬂﬁx*%ﬂ?ﬁmﬁﬁﬁﬁam%l Xx®
g y & T AR fedia sEeem wrd ifva)

o) AATAT f(x,y) = 2 +2x + 2y — x* — y? DI S D W ufaqifg frmar 2.
v gt 7 R U@ FyoraR &7 § SR @18t x=0, y=0 3R y=o.x gy uRREE 21

Fifer) FEETE qRTHIo
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(i) fix,y) 1 SIAF D F1ETI
1ii)mu3aaauﬁaﬂa,uﬂaa,a‘§ﬁaahimé? Td® & fog SR adigy
(iii) S D R BeH fixy) P fFROY ST 3R FATH A 1 P [S, S, 5 3HP]

2. (a) TS P U nxn AR & Forade Tt i el &1 s 1 2 3R 3 R d9ad ¢,
7t frg IR & p U daad AT €|

(b) BT z=f(x,y) k UTd HT THET AfcFT &

(i) Wit AT i 71 e oz/ox AR (2)/oxdy FHEU T
(ii) T (92/0x)/(02/0y) ¥ TIT TAETQT Y U1 Fid PifC |

(o) T Rl e R R @8I et Saie e Q=f(K.L)= LY + K'/2 %, el Q
A 2, L 47 & 3R K Yol 31 7 <G Sa1e 1 5 p €, Aoigd & w & SR ol T
T ¢ 21 e 3 FRve T ) Sl as e a9 3R Yot 31 fore | fedia-pife @t

ggfe 3raf @t wirg @ifod| 5, 5, 5 3i®]

5 pej
3. (a)?ﬂ’fﬂﬁ'ﬂaq = (—12),112 = (—13) and b = ( 83). RAEAR HI R DI

3 - 1
T (a_1, a2} P AQP Ao & TG H e {61 ST Tl 87

(b) A TGHT X AR Y & o0 A7 B 39 UPR &
X=p_X.p_y 3?R'y= [10+2p) _x-p_y,ﬁﬁfxa?ﬂ'ymmf{%mp_xﬂ?ﬁp_y am&%

gl
(i) 39 I ¥ O & Wi Sl gl F i Bt ke dli BT HifS

(i) Fuffea i fo a1 @t axgld R axgi B |

- piferd) ARIdEerd JRIpTed

""" KALINDI COLLEGE LIBRARY PTO.
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© P f(x,y,2,u) = 20y + 482+ 6u+8xy — 422 — 1222 —u* — 4y’
& R fiigaht @1 affrwo iRy (5, 5, 5 )

4. (@) A ARG A = (7)) 58 5B R xy20) xy-a70 & v 3R geftr agefett 1 4w 81

() A u, A ¥ o GRT B 3R Y afRmr T 8, A aaau, AT
(ii) A 7 ) Gfe=T u 3R v 1 U I AT, 38 UBR 6 urv, ATAT

(b) FafafEa 3 ariteol ¥ da w R a5t
X2+y2+272-16=0, 3R 2x -y +2z-4=0

B g P = (xo, yo, 20) & FABC y 3R 2 DY x B e $ ¥U A oad HA $ g a1 d
TS § Sl 37 G-l GHIHRUN Y UgP BT 82

(c) Fafafed ag=gt &1 X-y a0 R 9% 9914 3R Faid f ard Iqa g
(1) S ={(xy): y <In(x) - x}

(i) 8'= {(xy): x 22,y <4} [S, 5, 5 3i®)

5. (o) PR XfRe wieoll & d % g, PaffRa vt & 3w AR

(q-1)x+py=0
(1-q)x-py=0
x+y=1

g p AR g, 0 3 1 & i YA€, @ 58 &7 S b gar §, sy

3R qF 0 3R 1 F o9 R 1 B U P I FRAGY, p 3R g F
gﬂﬁqqﬁﬁﬁmwaammmﬂm U ST

HETAEe Radrey
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(b) TP ST BAT U=fix,y )=(x"2+xy)(x-y) TRT AT T 81 FUARy S
vfouTes 3t wearear 3 worn @R

(<) A WY U T Iaa e s W uRedifia U ag-53 e & 3R ¢ Ua 38 e
Wmﬁawmw%ﬁmumuﬂmmmélmmgﬁww-
3T § 3R g Aved Bad 21 Rig #R b s 1 aRfig Bae £, 9 f(x) = g(U(x))
sRIfearmar }, spfamaa 2

5, 5,5 3P)

6. (a) I TIfSIY U 33 3HTeYE A & SMTSTIHM 2, 3 3R 5 & | 91 U8 31y HehHiT 87
e B 3fe 98 eproiig §, Y 41, F 39 g1d it

(b) A AT B g THUBR AT R: g(xy, x,) = (3, — 1)2x, 071437

(i) TR AP g(x1,x,) = 0. A BICI g(xy,x,) > 0?2 BBl &7

(i) FRR fagait @1 31a Fife iR I arffe=u Fifomu)
(i) 9 PIoE b T g(xy) F AP AT R [5, 10 3iep)

7. (a)

() AR A F M R Yl smgiade I1d pifo|
1 -1 0
A= (—1 2 —1)
0 -1 1t

(i) 32fey f Afea A fawpifa § iR Afeaw p y1d ST afd p-14P T faeof
Afeaa gl

Bfer ) wRIfdETed qeadbier
- KALINDI COLLEGE LIBRAR! P.T.O.



1574
8

) R f(x,y,2) = —522 — 4y2 — 352 4 4xy + 22 + 2923} P T0 P
* [10, 5 3(@)

Fifer<) HErfdeerd Raierd
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Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt of this question paper.
There are seven questions in the question paper. Answer any five questions.

All questions carry equal marks.

& W

Answers may be written either in English or Hindi; but the same medium should
be used throughout the paper.

Al & fow fAdw

. WYE-13 & fen # Iw Ry w FuiRe e w s saware ot

W U3 A 9| v § ) Y dfa a2 3w afve

ot T ® I T E

T U - T3 & IR JFdon a1 B & v s A Sfsre, AT vt 3= = o va
B B iRy

A& w N

1. (a) What is Macroeconomics? Explain the different Macroeconomic issues in
detail.

(b) Explain the components of current account of balance of payments.
(9,9)

2. (a) What s the difference between intermediate and final goods and services?

Why is the distinction between intermediate and final goods important for
measuring GDP?

Fiferd) Aefdared TRdIad
KALINDI COLLEGE LIBRARY PTO.



2348

2

(b) Use the following data to calculate private saving and government saving:

3. (a)
(b)
4. (a)
(b)
5. (a)
(b)

GDP = Rs. 7,000

Net factor payment from abroad Rs. (-) 50
Consumption Rs. 4,200

Government purchase Rs. 1,200

Interest payment on government debt Rs. 200
Taxes Rs. 2,250

Transfers Rs. 950 (9,9)

What are the determinants of demand for money. Explain how the demand
for and supply of central bank money determines the equilibrium interest

rates in an economy with currency and checkable deposits? Explain using
formal analysis and diagrams.

Define private saving. How can private savings be used in the economy.
(9,9)

C=80+0.8YD
I1=60

t=0.2

G =140

TR =100

(i) Calculate the equilibrium level of income.
(i) Calculate the Budget Surplus

(iii) Suppose t increases to 0.25. What is the new equilibrium level of
income?

(iv) Calculate the change in budget surplus
(v) Can you explain why the multiplier is | when t=1? (3.3,3.3,2)

Compare the classical and Keynesian views on the speed of wage and price
adjustment. 4)

Explain the interaction of goods and money markets in determining equilibrium
income and interest rate using the IS-LM model. (9)

What is a liquidity trap? Explain its implications for macroeconomic policy
using a suitable diagram. 9)

Fiferd) ARfaaeld (e
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6.

(a) Why do we call mechanisms such as proportional income taxes and the
welfare system as automatic stabilizers? Choose one mechanism and explain
carefully how and why it affects fluctuations in output. (9)

(b) Consider a one-year bond that promises to pay $100 at maturity.
(i) What is the interest rate on the bond if its price today is $75?

(i) What is the relation between the price of the bond and the interest
rate?

(ii) If interest rate is 8% what is the price of the bond today? (3,3,3)

Write short notes on any three : (6,6,6)
(1) GDP and GNP

(i) Factors affecting slope of IS curve

(1) Open Market Operations

(iv) Full Employment Budget Surplus

(=) Twfte sfame (Macroeconomics) &t 27 fafter wfte anfder 331 &t faaw £}
Rl WY |

(®) YWE §ge (Balance of Payments) & 9Ig @ & T @ AR oI |
(9,9)
(=) weAaedt AR iR TEgA AN ATA D N R AR 27 WER (GDP) Tt A9 R
forg st sk sfow aga @ i w1 FR /Y JEeat 27
(@) feht Toa 3 W T=a @t e T @ forg Feefefaa e @ SwEe o
sitedt (GDP): 7,000 T fRM ¥ g€ wRE W (Net factor payment from
abroad): (-) 50 TR IJTHAT (Consumption): 4,200 T94 & @AT (Government

purchase): 1,200 ¥I4 TR FUT T TS SFTAH: 200 T4 T (Taxes): 2,250 T
BEARUT (Transfers): 950 ¥4 (9,9)

(=) o i & feiees @ 87 30 3R A W Al sferan ¥ R & 9
%) Wi 3 gf AT W A DY Ui w37 stewiRen fAwmwr sk
FR@ & ITA FD FAA |

(w) forcht wm @Y offeE i) srderaen ol T @ I ) B s g
27 (9,9)

FIferal wEmfaed THiPlerd PTO.
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4. (=) a9
C=80+0.8YD
=60

t=10,2
G =140
TR =100

(i) @ & FFA &R I I0AT R |

(i) &1 AW (Budget Surplus) 3 AT TR |

(iii) A ARIC & ¢ ggaw 0.25 B WaT B1 AG H TG GG wK T 27
(iv) ¥oic AfeEW ¥ qRad= &t IuFET &1 |

(v) 1 19 T G € B ¢ = 1 B W IS (multiplier) 1 A Brar 27

(3,3,3,3,2)

(@) gl IR He TR at T W e (AEd) 3R SRRae e @ g

R | (4)

5 (&) IS-LM ¥ied & I94NT e dge Ad 3R = o FuiRa ot A awg K w0
AR i TR fohar & e & | (9)

(®) e e (Liquidity trap) 1 2 7 I99a ARG &1 I1ANT e qafee e iy

T fore zoa fFAfRardt & e ) (9)

6. (F) 70 FURE FAF A HNT YUIER WY G S @ierd RS (automatic
stabilizers) ¥ @Ea 87 et U A N T IR AEUFIGEE TR R 98 S
F JAR-9eE W DA AN FA gvIfAT Fr 2 | (9)

(@) v 9a & 9= W faar W St qiRaead W $100 YA A 61 AR SR 2
(i) afe AW | @ A 75 B, W 9 W AW o T 27
(i) S+ @ FWa 3 =T o @ a4 g9 27
(iii) afe = W 8% B, W A &= F T T B? (3,3,3)

7. fad 9 W afera ot fofag
(i) Sérdt 3 SR (GDP and GNP)
(i) 1S @@ & ZAM & UG T AR TR
(iii) ‘qﬁ AR & 9fEag (Open Market Opcralions)
(iv) T?‘?IGI"TR'G‘GI‘E iftrdry ( Full Employment Budget Surplus)

o : (7500)
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Instructions for Candidates

I

Write your Roll No. on the top immediately on receipt of this question paper.

2. There are seven questions in the question paper. Answer any five questions.
3. All questions carry equal marks.
4. Answers may be written either in English or Hindi; but the same medium should
be used throughout the paper.
sl & fog fAdw
1 @ Y- @ fed & I Ry v FuiRe e w s sgwae ol )
2. W A ¥ 4y ¥ ) A dte we @ SR @i o
3. @ty & FE wEe E |
4. TEUHA- wmmaﬁaﬁmﬁﬁﬁrﬁwwﬂﬂﬁwéﬁﬁwmmww
£ B =fEe |
I. (a) What happens to the equilibrium rate of interest in the following situations?
Use suitable diagram in the context of IS- LM framework.
(i) Decrease in nominal income
(i) Decrease in money supply.
(b) Explain fiscal policy and monetary policy and how are they used to stabilize
the economy. (9,9)
2. (a) What is the demand for Central bank money? Using appropriate diagram

explain the equilibrium in the market for central bank money.

e 178 g PT.O
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(b)

3. (a)
(b)

2

Distinguish between real and nominal GDP with suitable examples. (12,6)

Give an outline of the steps involved in the estimation of National Income
with the help of value-added method or production approach.

What is GDP deflator? How is it different from consumer price index?
9.9)

4. C=80+0.8YD
[=60
t=0.2
G =140
TR =100

(a)
(b)
(c)
(d)
(e)
()

5. (a)

(b)

(b)

Calculate the equilibrium level of income.

Calculate the Budget Surplus.

Suppose G increases to 176 crs. What is the new equilibrium level of income?

Calculate the change in budget surplus.
Calculate the value of government expenditure multiplier.

Show the impact of change in G on equilibrium income with the help of a
(3.3,3,3,3,3)

diagram.
What do you mean by open market operations? How does central bank use
open market operations to control prices? Use diagrams. 9)

Suppose the economy is operating at equilibrium with Y=1000. If the
government undertakes a fiscal change whereby the tax rate t increases by
0.05 and government spending increases by 50, will the budget surplus go
up or down? Why? 9)

Explain the concept of the crowding out effect arising from expansionary
fiscal policy within the IS-LM framework. Clearly illustrate your answer

with a properly labelled diagram. 9)

Consider an economy with the following equations :
C =50+ 08 -T),

I =150~ 10r
G =100
T=230

Money demand : L = 0.5Y - 20r

@ifera welfdeed graeied
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Money supply: M = 500
P=]

(1) Derive IS equation.
(1) Derive LM cquation.

(i) Find equilibrium income and interest rate (3+3+3)

7. Write short notes on any three : (6,6,6)
(1) Balance of payments

(i) Full Employment Budget Surplus

(1) Liquidity Trap

(iv) Keynesian and classical wage price adjustment

(F) ﬁﬂﬁrl%:a%rm%waﬁagawm (equilibrium rate of interest) =T &1 Brar 2 7
IS-LM 2R & ¥af ¥ Suge s (diagram) T Ig@RT W

(1) P Jg (nominal income) ¥ A

(1) =1 Jmgfs (money supply) ¥

(|) T Sify (fiscal policy) 3 R SHify (monetary policy) &% =/ &Y 3k
aﬁmawaﬁf@nw%a}ﬁqmmﬁﬁmmin (9,9)
(F) o979 ¥= ST & A (demand for Central bank money) T 87 ST ARG T
Wmﬁmhw%wiwaﬂmﬁl
(|) ST Seme @ any TEEE A A R IWE (real and nominal
GDP) ® 99 S we ¥ (12,6)
(%) 7= afifg fafer (value&added method ) a1 T giReanor @W%ﬂ%ﬁﬂ s
F I F M oy T A,
(|) Toe g e fRdys (GDP deflator) =rar 27 T IR [ Gt (cp1)
¥ g v v 27 (9.9)
C=80+0.8YD
1=60
t=0.2
G = 140
TR = 100

£TO
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(F) 3@ D qge w A T T

(|) =iz s (Budget Surplus) it M FH

(1) = AR G Tew 176 T A W R1 F@ ] AW GG T/ TN 27

(9) w5ic sfdy ¥ wRadsr & womEn =2

(¥) W = e (government expenditure multiplier) @ e @ VFAT TR |

(F) 3@ =it wEEa ¥ WgeT I W G X R @ i A REw (3,3,3,3,3,3)

5 (F) | TR AN ARHFASA (open market operations) ¥ YT TN AYd 27 DA IF
e e T @ o e e @ s @ v 29 s 27 wal
T WA HR| ' (9)

(@) s+ wifore o srferaen Y=1000%wa§mq{maﬁ1ﬁ%mﬁmw
TN IR Fht 2 Rl w R oA 005 9 3 AR 2 Sk W =
# 50 A e BN 2, A w0 awe JR@W W A WML FAA7 (9)

6. (&) IS-LM T & i fRcarad aoaeg S (expansionary fiscal policy) & Iea=
B a1 HISRET 3T wNE (crowdmgouteﬁect) F ATIRT S IR | S
%ﬁaﬁmmaﬁa%maﬁmwwm%mﬁl ‘ (9)

(@ )ﬁﬂﬁﬁﬁﬂﬂﬁﬂﬁﬁﬁlﬁ@&lﬁﬂﬂﬂwﬁw:ﬁ
C =50+ 0.8(Y - T),

I=150 - 10r
G =100
T = 50.

T | (Money demand) : L 0.5Y - 20r
#@ 3RS (Money supply): M = 500
R=l.. _
(i) IS @it = (Derive) I
(ii) LM Sieor Fea=1 &l | |
(iii) FFeT AA AR A W G FHforel o (3+3+3)

7. & i\ w e o fofae
(i) Tﬁﬂmm Fifersw (Full Employment Budget Surplus)
(ii) ¥ Ege= (Balance of payments)
(iii) o S (Liquidity Trap)
(iv) FfaET 3 Fonfes W@ ™~ AT (Keynesian and classical wage price
adj ustmem) (6 ,6,6 )

Fiferd) Aeifaercy qraered
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Instructions for Candidates

. Write your Roll No. on the top immediately on receipt of this question paper.
2. There are seven questions in the question paper. Answer any five questions.
3. All questions carry equal marks.

4. Answers may be written either in English or Hindi; but the same medium should

be used throughout the paper.

BEl & fou Fdw

1 - @ fen 8 FW Ry FuiRe ®e ® o sgee Wi )

7 U3 X 9 W ¢ | A die we & IR AR |

oft 7 B HE T F

29 - U9 &1 IR Ao @ BR 6l v wwr A A, AT o I e o
£ B =iRY |

RS

1. (a) What happens to the equilibrium rate of interest in the following situations?
Use suitable diagram in the context of IS- LM framework.
(i) Decrease in nominal income
(ii) Decrease in money supply.

(b) Explain fiscal policy and monetary policy and how are they used to stabilize
the economy. (9.9)

2. (a) What is the demand for Central bank money? Using appropriate diagram
explain the equilibrium in the market for central bank money.

Pifer<) ARy ®Ted o
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(b) Distinguish between real and nominal GDP with suitable examples. (12,6)
3. (a) Give an outline of the steps involved in the estimation of National Income
with the help of value-added method or production approach.
(b) What is GDP deflator? How is it different from consumer price index?
(9,9)
4, C=80+0.8YD
1=60
t=0.2
G =140
TR =100
(a) Calculate the equilibrium level of income.
(b) Calculate the Budget Surplus.
(c) Suppose G increases to 176 crs. What is the new equilibrium level of income?
(d) Calculate the change in budget surplus.
(e) Calculate the value of government expenditure multiplier.
(f) Show the impact of change in G on equilibrium income with the help of a
diagram. (3:3,3.3.3.3)
5. (a) What do you mean by open market operations? How does central bank use
open market operations to control prices? Use diagrams. (9)
(b) Suppose the economy is operating at equilibrium with Y=1000. If the
government undertakes a fiscal change whereby the tax rate t increases by
0.05 and government spending increases by 50, will the budget surplus go
up or down? Why? )
6. (a) Explain the concept of the crowding out effect arising from expansionary
fiscal policy within the IS-LM framework. Clearly illustrate your answer
with a properly labelled diagram. )
(b) Consider an economy with the following equations :

I =150 - 10r
G =100
T =50

Money demand : L = 0.5Y — 20r

Fiferd) welfdurcid qeadrerd
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Money supply: M = 500
P=1
(i) Derive IS equation.
(i) Derive LM equation.
(iii) Find equilibrium income and interest rate. (3+3+3)

Write short notes on any three : (6,6,6)

(i) Balance of payments
(ii) Full Employment Budget Surplus
(ii) Liquidity Trap
(iv) Keynesian and classical wage price adjustment

(=) for=foftan feafeal ¥ e @l §ge & (equilibrium rate of interest) BT T BYaT 87
IS-LM 2 & wed ¥ Jugaa @ (diagram) 1 ITANT Ll
(i) AP A (nominal income) A wA
(ii) {1 MY (money supply) A A

(@) Toraa A (fiscal policy) 3k AfEe A (monetary policy) @1 SR T AN
Ffeaer @ R wer @ e I IwEnt B R w2 (9,9)

() @ & =1 @ A (demand for Central bank money) @41 87 IugE JNE
IERT TR DI T AT D AR A GG AR Al

(@) Igad JeEN B WY ARAE R ARAE FhA W] IE (real and nominal
GDP) & @1 HW &< & (12,6)

(%) 9w aftid faftr (value&added method) A1 IeaTe gfteahior =Y weTaer & T 1A
& A ¥ Wi TN F FRar Al

(@) &ae e I A8 (GDP deflator) a1 87 48 ITHE oA FIwE (CPI)
¥ fora waR ot 37 (9,9)

C=80+0.8YD
[ =60

t=10.2

G = 140

TR =100

Yarfd. U, ) 1wl PTO
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7.

(F) 3@ ® TFAT T A T H)

(@) swie Ffedy (Budget Surplus) &Y 0T 4|

(1) W AT G TEF 176 TAT B A BN ;T T AU Ao T N BT

() wwe Aftrdw ¥ qRed= & vFT W)

(¥) w@ =g o (government expenditure multiplier) 3 A & A F

(T) @ N qEEE ¥ TG I W G X IRaw & o w FEw (3,3,3,3,3,3)

(F) @Wﬁﬂﬁﬂl&h‘ (open market operations) & JIET 1 Al 87 Da dh
i ) P e @ Iy G TR 3 AR 1 SR A F 37 Rl
&1 AT FW (9)
(@) w e 5 sefaraen Y=1000 @ & Sge W 9 H @ 21 AR TH T
TR TR we § R w ¢ ¥ 0.05 @ gfe A 3 Sl wHE =
¥ 50 9 Iz AR 2, N w0 awe AT wW A TWM? FA? (9)

(F) IS-LM 2R & e faearard! asiehidia A (expansionary fiscal policy) & IF~
2 T FERT HIE A (crowding out effect) T FILRV T AT FX | Btk
A g v T ARG D T F I B WL T A T w]) (9)
(@) Frfifaa wfemon art v fermen W e &
C =50+ 0.8(Y - T),

I =150 - 10r
G =100
T =50

T A (Money demand) : L = 0.5Y — 20r
71 Jmfd (Money supply): M = 500
P=1
(i) 1S T = (Derive) &R
(ii) LM TEor e @il
(iii) FqET IA IR A R AW H) (3+3+3)

frd i w afera feorh fafew
(i) of AR e Fiferdw (Full Employment Budget Surplus)
(ii) 9= dqge (Balance of payments )
(iii) eean A ( Liquidity Trap)
(iv) Fafaa s Fenfaed #Aoigd A A (Keynesian and classical wage price
adjustmcnl) (6,6 6 )

Fifer) HeIfdeed R®Ied
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Instructions for Candidates

1.

Write your Roll No. on the top immediately on receipt of this question paper.

2. Attempt all parts by selecting three questions from Part I and two questions
each from Parts II, III, and IV.

3. All sub-parts of a question must be attempted together.

4. All questions carry 10 marks each.

5. Use of a simple calculator is allowed.

6. Answers may be written either in English or Hindi; but the same medium should
be used throughout the paper.

BrEt & fog fAdw

. T AE-9 @ fien f IW Ry W iR W w s sgwee T

2. AT I A A= WE AR WAL 1L, o IV & @ 9 @ @ W 69 o g e
WAl Y B W

3 UF W @ avit IU- RN F v A9 B A ae =g )

4. @R AF 10-10 FH B T

5. EURY DAl B I HN FTAQ B

6. TE WET-TF & I AN a1 BH AR v s F Afdig, IfFT o I9 @ e v

# g =fee |
IS ARfdenay RIGIE
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PART - 1

I. The following data show the number of rental cars in service for three rental car

companies: Ola, Uber, and Rapido. The data are for the years 2022-2025 and
are in thousands of vehicles.

Company 2022 2023 2024 2025
Ola 450 400 350 300
Uber 150 200 150 100
Rapido 200 250 300 250

(1) Construct a time series graph for the years 2022 to 2025 showing the
number of rental cars in service for each company. Show the time
series for all three companies on the same graph.

(i) Comment on who appears to be the market share leader and how the
market shares are changing over time.

(i) Construct a bar chart showing rental cars in service for the year 2025.
Is this chart based on cross-sectional or time series data?  (4,3,3)

2. A partial rclative frequency distribution is given.

Class Relative Frequency
A 0.22

B 0.18

C 0.40

D ?

(i) What is the relative frequency of class D?
(ii) The total sample size is 200. What is the frequency of class D?
@iii) Show the frequency distribution.

(iv) Show the percent frequency distribution. (2.5x4=10)

Ffeia) AeaTeg
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3.

(i) Consider a sample with data values of 53, 55, 70, 58, 64, 57, 53, 69, 57,
68, and 53. Compute the mean, median, and mode. Is it a skewed
distribution? Comment.

(i) Consider a sample with data values of 27, 25, 20, 15, 30, 34, 28, and 25.

Compute the range, interquartile range, variance, and standard deviation.
(5x2=10)

For any set of data, what can be said about the percentage of the measurements
contained in each of the following intervals using both Chebyshev’s rule and the

empirical rule:
(@) (X —s) to (X +5)
(i) (X — 3s) to (X + 3s)

where X is mean and s is standard deviation. (10)
PART - 11

An inspection committee of 5 members is to be formed from 8 engineers and 6

managers.

(i) In how many ways can the committee be formed if it must include exactly
3 engineers?

(i) What is the probability that a randomly selected such committee has at least
2 managers? (5x2=10)

A die is thrown twice. Let
A: getting an even number on the first throw
B: getting a multiple of 3 on the second throw

Find P(A|B) and check whether A and B are independent. (5%2=10)

In a class, 70% are boys and 30% are girls. 60% of boys and 80% of girls
passed an exam. If a student is selected and found to have passed, using Bayes®
theorem, find the probability that the student is a girl. (10)

wifora) weTfdererd JRidred
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PART - III

8. Given below is a bivariate distribution for the random variables x and y:

X y f(x,y)
50 80 0.2
30 50 0.5
40 60 0.3

(1) Compute expected value and variance for x and y.
(i) Construct a probability distribution for x +y.
(iii) Using the result of part (ii), compute E(x + y) and Var(x + y).

(iv) Is the variance of the sum of x and y bigger, smaller, or the same as the sum
of the individual variances? Why or why not? (2.5%4=10)

9. According to a survey, 20% of adults do not use internet. Suppose that 5 adults

are selected randomly.

(i) Is the selection of the 5 adults a binomial experiment? Explain.
(ii) What is the probability that none of the adults use the internet?
(iii) What is the probability that exactly 2 of the adults use the internet?

(iv) What is the probability that at least 1 of the adults uses the internet?
(2.5%4=10)

10. The daily rent of zostel rooms in a tourist city follows a normal distribution with
a mean of 180 and a standard deviation of ¥30.

(i) What is the probability that the rent is more than 3210 per night?
(i) What is the probability that the rent is less than 150 per night?

(iii) What is the probability that the rent lies between 2150 and 2210 per night?

HIfer<l ARIAETT by
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(iv) Find the rent above which the top 20% highest-priced rooms fall.
(2.5%4=10)

PART - IV

11. (i) The average daily sales of a store are normally distributed. A sample of 49
days shows a mean of 25200. The population standard deviation is ¥700.
Find the 99% confidence interval for the mean sales.

(i) How large a sample is needed to estimate a population mean with a

margin of error of 5, given standard deviation o = 20 and 95% confidence

level? (5%2=10)

12. A population has a mean of 200 and a standard deviation of 50. A sample of size
100 will be taken and the sample mean X will be used to estimate the population

mean.

(i) What is the expected value of X?

(i) What is the standard deviation of X ?
(i) Derive the sampling distribution of X.

(iv) What does the sampling distribution of X show? (2.5%4=10)

13. Consider the following hypothesis test :
Ho: p=18
Ha: p =8

A sample of 41 provided a sample mean X = 17 and a sample standard deviation
s =4.5.

(i) Compute the value of the test statistic.
(i) Use the t distribution table to compute a range for the p-value.
(iii) At significance level o = .05, what is your conclusion?
(iv) What is the rejection rule using the critical value? What is your conclusion?

(2.5%x4=10)
sIfer<! wEifdeney gRidey
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WE - 1 (PART-1)

1 Pl s @ Yow W wafal  ser (Ola), I (Uber), 3t W@ (Rapido) &

fre Jan A Yoo R o wem 7w #) s @ 2022 - 2025 B f F 3k A A dEm
LU ]

wH 2022 2023 2024 2025
A (Ola) 450 400 350 300
IR (Uber) 150 200 150 100
WD (Rapido) | 200 250 300 250

(i) =¥ 2022 ¥ 2025 & foQ URAFH FHTN 3 A4 A e TR A FE&Aq WA T TR
A WA WEH (Time Series Graph) TR AR A= @ TTEH Ao A TS ot
s ) feEm)

(i) ot = fF Adc IR AR B 70 B 2 AN TE D A AHe IR DA
e @ B

(i) af 2025 & forg Aar F Yoo HQ HN T I TF GR AE (Bar Chart) TR
1 qE AE P - FTHENG (cross-sectional ) LT W e 2 A1 A M 3
w? (4,33)

2. U i A Jmgfd e (Partial relative frequency distribution) I Rar w21

@t (Class) |raer gRA (Relative Frequency)
A 0.22

B 0.18

C 0.40

D ?

(i) @t D =t ane syl = 27

(ii) e A HER (sample size) 200 B1 T D IR (frequency) = 27

BIeTsl Helldared J&idiery
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(i) mgRT RAaor (frequency distribution) fR@md)

(iv) Wit SRt ReRV (percent frequency distribution) R (2.5%4-10)

3 (i) 53, 55, 70, 58, 64, 57, 53, 69, 57, 68, AN 53 B JeT AA A TH FGA W
fa=R &Y WA (mean), WA (median), 3R wgww (mode) & o )| F
g U@ AW e (skewed distribution) 87 feoqelt =¥

(i) 27,25, 20,15, 30, 34, 28, IR 25 F 32T A AN T A W fa=R TN &
(range), SexarameTsel ¢ (IQR), WaUT (variance), R AFe fa=er T (standard
deviation) I T (5%2=10)

4. T W 3o de @ fowg, AT @ Faw (Chebyshev’s rule) 1 Faea A (empirical
rule) 3 H ITAT T FEfofam Faen (intervals) ¥ ¥ wRw A fARRe W@ @
Wiowd & 9R ¥ T FHET A GHA 2

) (X -9)F (X +5)
(i) (X — 3s) ¥ (X + 3s)
WEl X WA B AR s AHE fade 2 (10)

W@We - II (PART-II)

5 8 TolAad AR 6 VEUwl A ¥ 5 qe@l @ Ta Al affy 9 e 21
(i) afafa faaa Tdel @ arE o waneh 2 afe e i 3 TR e B TifRe ?

(ii) Z@aht =1 WA (probability) 2 far Ioda 27 ¥ TN 7 W@ WA N =
FH 2 WA B 7 (5x2=10)

6. T U 3 AR Bl S B AT AT A: UEAR B W T €W A WA FA B: @Y
BE W 3 W YU W HET PAB) WA W IR W A wwr A 3R B waw
(independent) &1 (5%x2=10)

dIfersl wEIfdarcra RIpIey
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7. T TE N 70% TED AN 30% werhal §1 e vaen A 60% TEd AR 80% AT IJeiof
EQ1 3l v BT #Y g w2 st T 30t aran ren 8, @ ¥« WAG (Bayes’ theorem)
w1 IF TR TE WRE T AR IE S T A5 8 (10)

@We - III (PART-1II)

8. w W x 3 y & o R v R famon (bivariate distribution) foar wr 2

10.

X y f(x,y)
50 80 0.2
30 50 0.5
40 60 0.3

(i) x AR y = forg FETE HT (expected value) IR WU (variance) &t TUHT & |
(i) x +y & fore van wiRkeran famor dar &
(iii) WAT (ii) & IR 1 ITERT F@ §Y, E(x +y) M Var(x + y) F T0ET A

(iv) 0 x 3R y D ANT T YEOT, SRRETT @O @ AT A q21, DIeT aqA G 27 A
R = i 1 (2.5%4=10)

U GAE B FAFER, 20% TIEhH TCAC T ITART 78 A F| A oiforg & 5 aaent
! IO T F A W 2

(i) =1 5 TG @ 94T U 39¢ WA (binomial experiment) 27 SRS ]|
(i) = WiEar 2 fF 1 Nt 99w geee o ITART F Har 8l?

(iii) =T Wit € foF e 2 aaE geic F IR N B 7

(iv) =T Wifear € foF % & &9 | 9Uh SeeT & ITANT e B Y

ve qhed e A SR (zostel) FRI T 2 R 230 & W fRme Ak 180 @
A @ Y V& GG [T (normal distribution) T WTE Sheel 81

(i) = Wi 8 f& feran wfa @ 2210 @ st 27

(i) = Wi # fa fraan wfe @@ 1s0 @ &4 27

Fifora] HEaeay Tder
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(iii) = wiwar ® & o wfa wa f1s0 3t 2210 & dra 27
(iv) 8 v s = foad sw i 20% @@ Ao Fom 7@ =0 a2
(2.5%4=10)

W8 - IV (PART -1V)

(i) v =R =t sita M R amreg w1 A RaRa 21 49 RAY @ v o & A

n.
¥5200 8| SEE W fA=e 2700 21 e s @ R 999 fva@ Faad

(confidence interval ) T Fe|

(i) = e o =20 dk 95% fawam =/ & @4, 5 9 IR @ (margin of

error) @ WY G AA T FTAT 7 B g fra a2 oy 3t arawaawdr
27 (5%2=10)

Y SEE 1 A 200 IR AE e 50 B1 100 AHR T g T forar QA AR]
T A X T IGANT G WA H FAT T B e R wmem
(i) X & Fufera yoa @ 27

(i) X & A= faae o 27

(iii) X T Hf=a faaeT (sampling distribution) Wt &)

(iv) X &1 wfoaaer faaeor =4 zafar 27

12.

(2.5%4=10)

13. o aReeasn 9@ewr (hypothesis test) W e &% -

Ho:pu=18
Ha:p#8

T TR A A WA X = 17 AR A A e s = 4.5 W

(i) TqET0T AT (test statistic) T A @ AT FR)
(i) p=AF (p-value) & &R A AT FA & T (- fawnr aiferem =1 Iw@m =

(iii) ETdEE W o = .05 W, F9E ey w27
(iv) HITere HI T ITART T G St g (rejection rule) 4T 27 et fremd

T 27 (2.5%4=10)
Fifor<l weifaarcid g
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Cumulative Probability
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0.5000
0.5308
0.5793
0.6179
0.8554
0.6915
0.7257
0.7580
0.7881
0.8158
0.8413
0.8643

0.9032
0.9192
0.9332
0.9452
0.9554
0.9641
09713
09772
0.9821
0.9861
09893
0.9918
0.9938
0.9953
0.9965
09974
0.9981
0.9987
0.9990
09993
09995

R <

0.5040
0.5438
0.5832
0.6217
0.6501
0.8950
0.7281
0.7611
0.7910
0.8186
0.8438
0.8665

0.8869
0.9049

0.9207
0.9345
0.9463
0.9564
0.9649
0.9718
0.9778
0.9826
0.9864
0.9898
0.9920
0.9840
0.9955
0.0966
0.9975
0.9882
0.9987
0.9991
0.9903
0.0985
09997

0.5080
0.5478
0.5871
0.6255
0.6628
0.6985
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0.7642
0.7839
0.8212
0.8481
0.8686
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0.9656
0.8726
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0.9868
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0.9941
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0.9976
0.9982
0.9987
0.9991
0.9904
0.9995
0.9997

05120
0.5517
0.5910
0.6283
0.6664
0.7019
0.7357
0.7673
0.7967
0.8238
0.8485
0.8708
08907
0.9082
09236
0.9370
0.9484
0.9582
0.9664
0.9732
0.9788
0.9834
0.9871
0.9901
0.9925
0.9943
0.9957
0.9968
0.8977
0.99683
0.0088
0.9991
0.0004
0.9996
00907

0.5160
0.5557
0.5048
0.6331
0.6700
0.7054
0.7389
0.7704
0.7995
0.8264
0.8508
0.8729

0.8925
0.8099

0.8251
0.9382
0.8485
0.9581
0.9671
09738
0.9793
0.9838
0.9875
0.9904
0.9027
0.9945
0.9959
0.9969
0.9977
0.9984
0.9088
09992
0.9984
0.9996
0.0997

0.5199
0.5506
0.5087
0.6368

0.7088
0.7422
0.7734
0.8023
0.8289
0.8531
0.8749

0.8944
09115

0.9265
0.9394
0.9505
0.9599
0.9678
0.9744
0.9798
0.9842
0.9878
0.9906
0.9929
0.9946
0.9960
0.9970
0.9978
0.9984
0.9989
0.9992
0.0994
0.9996
0.9997
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0.5239
0.5636
0.6026
0.6406
0.6772
07123
0.7454
0.7764
0.8051
08315
0.8554
0.8770

0.8962
0.9131

0.9279
0.9406
0.9515
0.9608
0.9686
0.9750
0.9803
0.9846
0.9881
0.9909
0.9931
0.9948
0.8961
0.9971
0.9979
0.9985
0.0089
0.9992
0.9994
0.9906
00097

05279
0.5675
0.6064
0.6443
0.6808
07157
0.7486
0.7794
0.807@
0.8340
0.8577
0.8790

0.8880
0.9147

09292
0.8418
0.9525
0.9616
0.9693
0.9756
0.9808
0.9850
0.9884
0.9911
0.9932
0.9949
0.8962
0.9972
0.8979
0.9985
0.9089
09992
0.8995
0.9996
09997

05319
0.5714
0.6103
0.6480
0.6844
0.71980
0.7517
0.7823
0.8106
0.8365
0.8598
0.8810

0.8997
0.9162

0.9306
0.9429
0.9535
0.9625
0.9699
0.9761
0.9812
0.9854
0.9887
0.9913
0.9934
0.9951
0.8963
09973
0.9980
0.9986
0.9990
0.9993
0.0905
0.0996
09997

0.5350
05753
0.6141
0.6517
0.6879
0.7224
0.7549
0.7852
08133
0.8389
0.8621
0.8830

0.9015
0.9177

0.9318
0.9441
0.9545
09633
0.9706
0.9767
0.9817
0.9857
0.9890
0.9916
0.9936
0.9952
0.9964
0.9974
0.9981
0.9986
0.9990
09993
0.8995
0.9097
0.9998
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table give 1 values for an area

12
Appendix B Tables
TABLE 2  DISTRIBUTION
Area or .
probability Entries
? or probability
distribution. For examp
of frecdom and a 05 arca
” . foo™= 1812
Area in Upper Tall
Degrees me e e e
of Freedom 20 10 08 0258 a1
| 1.37% 3078 6314 12.706 31.821
2 1.061 1.886 2920 4303 6.965
3 978 1,638 2353 3.182 4541
4 941 1533 2.132 2.776 3.747
5 920 1476 2015 2571 3.365
o 906 1.440 1.943 2447 3143
7 896 1415 1.895 2.365 2.998
B 889 1397 1.860 2.306 2.896
9 883 1383 1833 2262 2821
10 879 1372 1812 2228 2.764
11 876 1363 1.796 2201 2718
12 873 1356 1.782 2179 2681
13 870 1350 1771 2.160 2.650
14 R68 1345 1.761 2.145 2624
15 866 1.341 1.753 2.131 2.602
16 865 1.337 1.746 2.120 2.583
17 863 1333 1.740 2110 2567
18 862 1330 1.734 2.101 2552
19 861 1328 1.729 2.093 2539
20 860 1.325 1.728 2086 2528
21 859 1323 1.721 2.080 2518
2 458 1321 LM 2074 2508
23 BSR 1319 1.714 2,069 2.500
24 857 1318 L711 2.064 2492
25 856 1316 1.708 2.060 2485
2 856 1318 1.706 2056 2479
27 855 1314 1.703 2,052 2473
28 B85S 1313 1.701 2,048 2467
29 454 1311 1.699 2045 2.462
30 454 1.310 1.697 2.042 2457
31 453 1309 1.696 2.040 2453
32 853 1309 1.6%4 2037 2.449
33 K53 1308 1.692 2035 2.445
14 852 1.307 1.691 2032 2441

Fiferral HEIfTaTY &Gy
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in the upper tail of the 1
le. with 10 degrees

in the upper tail.

63.656
9.925
5.841
4.604

4.032
3707
3499
1355
3.250

3169
3.106
3055
3012
2977

2.947
2921
2.898
2.878
2.861

2845
2.831
2.819
2.807
2797

2,787
219
2771
2,763
2,756

2,750
2744
2738
2733
2728



2701

Appendix B Tobles

TABLE 2 ¢ DISTRIBUTION (Continued)

Area in Upper Tail
Degrees ppe
of Freedom 20 10 08 025 01 005
80 846 1.292 1.664 1.990 2374 2639
81 846 1.292 1.664 1.990 2373 2638
82 846 1292 1.664 1.989 2373 2637
83 846 1.292 1.663 1.989 2372 2.636
84 846 1.292 1.663 1.989 2372 2636
85 846 1.292 1.663 1.988 2.371 2.635
86 846 1291 1.663 1.988 2370 2634
87 846 1291 1.663 1.988 2370 2.634
88 846 1.291 1.662 1.987 2369 2.633
89 846 1.291 1.662 1.987 2.369 2632
9% 846 1291 1.662 1.987 2.368 2632
91 846 1.291 1.662 1.986 2.368 2.631
92 846 1.291 1.662 1.986 2.368 2.630
93 846 1.291 1.661 1986 2.367 2.630
94 845 1291 1.661 1.986 2.367 2.629
95 845 1.291 1.661 1.985 2.366 2.629
9 845 1.290 1.661 1 985S 2.366 2.628
97 845 1.290 1.661 1 985 2.365 2.627
98 845 1.290 1.661 1984 2365 2.627
99 85 1.290 1.660 1984 2364 2.626
100 845 1.290 1.660 1984 2364 2.626
x 842 1.282 1.645 1.960 2.326 2.576
Hifers wEfdETay dIer
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14

Number in the

table represents E

PiZs2)

0
T W I e W w5 =
0001 0001 0001
38| 002 o2 oo ooor oot oot OO0 oo

as| oom o2 ome ooz o2 oo 002 00 g
a¢| o0 oo om oo oo oed oo 00 000 g
23| %05 w05 oo oo ook 004  Ooos 0004 O0OF o
22| 007 oor ows 006 oms 0005 0008 0005 O00% e
31| 000 03 oxs o0s Gos ooos 008 0008 0007 0007
30| 0013 0003 0013 0012 0012 001! oo ooN 0010 0010
29| 0009 o008 oms o007 oo 0016 005 0015 oove 00N
29| o8 o2 oo 0z o3 oz 002 001 000 0018
27| oms ooM oom @ oo 000 0029 028 0027 0026
26| 0047 0045 004 003 0041 004 0009 038 00X 0038
25| 0052 0080 00S9 0057 00SS O0OS6  00S2  00S!  OO49 0048
24| 0022 o080 o0o7s o007 o073 oom 0089 0068 008 .00B4
23| 0107 0w« 002 0099 0096 0034 0091  00B9 0087 0084
22/ 03 o013 o oz oz .z ons  one  0N3 0N0
21/ 0179 014 010 0188 0162 0158 014 0150 06 0@
20| 0 ®mn o7 o2 @0 gt 0 0 088 08
19| ;2;  om  o0z¢ 0288 022 0256 0250 024 (2% 02
15| o3se st e 035 @29 2 04 007 0001 0294
17| oMs 0438 0477 018 D09 041 032 0384 0375 0087
15| 0548 0537 0528 0516 0SOS 0495  OASS 0475 DAES 0455
15| 0858 0655 0643 0630 0518 0806 0S4 OS82  O0S71  0559
14| 0s08 073 o778 074 049 0735 071 0708 0694 (088!
13| oss8 0951 0334 0918 0501 0BS5S 0869 08S3 0838 (0823
2 s 3 a2 1038 1095 1056 1038 1020 1003 0985
-1.1 | 1397 1335 A3 1% mn A 120 1210 11%0 1
8| 58 %82 1S3 SIS ®2 e M8 423 1 13
49 | 1814 1768 17162 7% am 1685 1660 1635 AN
e8| 2119 200 2081 203 005 197 IM9 192 184 188
-7 | 2420 389 25 bary) 2% 2268 brx ] 2208 nn a8
08| 2740 Yy 27 2843 . 11 »xn 2548 %14 2483 251
45| 3085 300 3015 298 B N2 28N w3 o e
44 3M6 M09 M WX [0 VM 2 w3
43| N2 TW IS I N MR WM w5 wxm  up
42| 07 4168 Kb, 4030 w2 W BT 08 29 -
01| 4802 4562 A8 U [TV T} e s s o0
40| 5000 460 40 40 W0 W0 Wl an e e
e ———————————————
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0.025 | 0.01 | 0.005 | 0.0025 | 0.001 | 0.0003

1 7000 | 3078 | 63w | 12706 | 31821 | 63656 | 127.321 | 318.289 636.57¢

2 08 | 1886 | 2920 | 4303 | 6965 | 9925 [ wos3 [ 22328 | 31 600

3 0765 | 1638 | 2353 | 3.182 4541 5.841 7.453 10 214 12 924

4 0741 | 1533 | 2132 | 2776 | 3747 | 4604 | 5598 | 7173 8610

S 0727 | 1476 | 2015 | 2571 | 3365 | 4032 [ 4773 | 5894 6.869

6 0718 | 1440 | 1943 | 2447 | 313 | 3707 | 4317 | 5208 | 5959

7 07 | 1415 | 1895 | 2365 | 2998 | 3499 | 4029 | 4785 [ 5408

8 0706 | 1397 | 1880 | 2306 | 2896 | 3355 | 3833 | 4501 5.041

9 0703 | 1383 | 1833 | 2262 | 2821 | 3250 | 3690 | 4297 4781

10 0700 | 1372 1812 | 2228 | 2764 | 3169 3581 4144 4587

11 | 0697 | 1363 | 1796 | 2201 | 2718 | 3106 | 3497 | 4025 | 4437

12 | 0695 | 1356 | 1782 | 2179 | 2681 | 3055 | 3428 | 3930 4318

13 | 0694 | 1350 | 1771 | 2160 | 2650 | 3012 | 3372 | 3852 4221

14 | 0632 | 1345 | 1761 | 2145 | 2624 | 2977 | 3326 | 3787 4140

1S | 0691 | 1341 | 1753 | 2131 | 2602 | 2947 | 3286 | 3733 | 4073

16 | 0690 | 1337 | 1746 | 2120 | 2583 | 2921 | 3262 | 3686 4.015

17 | 0683 | 1333 | 1740 | 210 | 2567 | 2898 | 3222 | 3646 | 3965

18 | 0688 | 1330 | 173¢ | 2100 | 2552 | 2878 | 3197 3610 3922

19 | 0688 | 1328 | 1723 | 2093 | 2539 | 2861 | 317¢ | 23579 | 33883

20 | 0687 | 1325 | 1725 | 2086 | 2528 | 2845 | 3153 | 3552 | 3850

21 | o0ese | 1323 | 1721 | 2080 | 2518 | 2831 | 3135 | 3527 3.819

22 | osss | 1321 | 17217 | 2074 | 2508 | 2819 39 | 3505 | 3792

23 | 0685 | 1319 | 174 | 2069 | 2500 | 2807 | 3104 | 3485 | 3768

24 | 0685 | 1318 1711 | 2064 | 2492 | 2797 | 3091 | 3467 | 3745

25 | 0684 | 1316 | 1708 | 20680 | 2485 | 2787 | 3078 | 3450 | 3725

26 | 0684 | 1315 | 1706 | 2056 | 2479 | 2779 | 3067 | 3435 | 3707

27 | 0684 | 1314 | 1703 | 2052 | 2473 | 2771 | 3057 | 3421 3689

28 | 0683 | 1313 | 1701 | 2048 | 2467 | 2763 | 3047 | 3408 | 3674

29 | 0683 | 131 | 1693 [ 2045 | 2462 | 2756 | 3038 | 339 | 3660

0683 | 1310 | 1697 | 2042 | 2457 | 2750 | 3030 | 3385 | 3e4s

0681 | 1303 | 1684 | 2021 | 2423 | 2704 | 2971 | 3307 3551

0679 [ 1296 | 1671 | 2000 | 2390 | 2660 | 2915 | 3232 | 3480

120 | 0677 | 1289 [ 1658 | 1980 | 2358 | 2617 | 2860 | 3180 3373
; ifers! WEdarery eIy
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t Table

cum. prod LY tn L '™ (™ ™ ™ s Im tm o e
onecsd| 050 026 020 o016 o010 |006 |002s 001 0006 0001 0.0006|

Meut 100 050 040 030 020 Jo10 | 006 002 001 0002 0001
1| 0000 1000 136 1963 or fesra | vz de2 6366 31831 G65S

2l 0000 0816 1061 1386 1se [2920 | 4303 eses 9w 22327 315M

3] 0000 0765 o098 1250 1638 [23%0 | 312 aser  sear 10215 1290

4 0 000 0741 091 1190 151) 2132 2776 arar 4 604 T3 8610

s|] 0000 0727 0920 11 1476 2015 | 257 3365 4032 569 6 869

]l 0000 0718 0906 1y 14 [i9es | 247 3 3T 5208 5959

7] 0000 o711 08% 1119 1415 [ises | 2368 298 34w 4788 5 408
0.000 0.706 0889 1108 1.997 1060 2508 2096 3366 4 501 5041

0000 0703 088 1300 1383 1439 | 2262 2821 das0 A ATM

g 087" 0% 72_Ji812 ) 228 2764 ‘WS At ASw

[ 11| 0000 0697 0876 1088 1363 J1796 ] 2201 2718 2106 4025 4437

0 OO0 N GoE i) V. | S 21719 2681 3055 3930 4018

13 0 000 0694 osaro 1079 1350 11N 2 160 2 650 3012 3 852 4221

val 0000 0692 0868 1076 1345 1761 2145 2624 2977 3787 4140

1s] 0000 0691 0BE6 1074 1341 1753 2131 2602 2947 3733 407D
0865 1071 1337 1746 2120 2583 2921 3686 4015

0.863 1069 1333 1740 2110 2567 289 3645 3965

0.862 1.067 13% 1734 2101 2582 2878 3610 3922

0.861 1066 13528 1729 2093 2539 28 3579 3883

0.860 1.064 1325 1725 2006 2528 2048 3582 385

0839 1063 1323 1721 2080 2518 283 3327 3819

0858 1067 1321 1717 2074 2508 2819 3305 3792

08% 1060 1319 1714 2069 2500 2807 3485 1768

0857 1059 1318 1711 2064 2492 2797 3467 3745

2060 2483 3480 3728

240 343 3ror

2473 34 369

2467 3408 3674

a2 3396 365

3307 3551

3232 3460

3195 3416

3174 339

3098 3300

_30% 3
998% 99 9% -

e weilieanad TRy
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[This question paper contains 4 printed pages.]

Your Roll No.......ccvuuuee
Sr. No. of Question Paper : 1200 L
Unique Paper Code : 2273102006
Name of the Paper :  Money and Financial Markets
Name of the Course - Common Pool of Discipline Specific Elective
Semester . IV/VI/VII
Duration : 3 Hours Maximum Marks : 90
Y ;3 uwe quite : 90

Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt of this question paper.
2. All questions carry equal marks.
3. Attempt any five out of six.
4. Answers may be written either in English or Hindi; but the same medium should
be used throughout the paper.
B @ fow Bdw
L Y- S e @ e Ry Frifa e w s sgeee e
2. | UEl B HF G 2 |
3 oA A B Oyl @ IR A |
4. =9 WF-99 & IR N @ B4 Rl v ¥ A, AfE it 3o = W ww
& B aiey |
1. (a) Discuss the implementation lag and effectiveness lag in monetary policy.
©)
(b) Define Yield Curve. Discuss the different shapes of the yield curve and
explain what each indicates about future interest rates. 9
2. (a) Calculate the deposit multiplier and money multiplier when required reserve

ratio is 0.2, desired excess reserve ratio is 0.05, desired currency deposit
ratio is 0.25 and monetary base is 500 lakh rupees. Explain the effect on

money supply of the following :

i) mEETe Pr.O.
KALINDI COLLEGE LIBRARY
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(b)

(b)

2

(i) If the public increase their currency holding to 50% of the deposits.
(i) If monetary base is lowered to 300 lakh rupees.

(ii)) If required reserve ratio were lowered to 0.1. (8)

Briefly explain the major Banking Reforms in India since 1991.
Enumerate certain issues in the banking sector that are still left to be
addressed? (10)

Distinguish between exogenous and endogenous money supply. How do these
concepts affect the shape of the money supply curve? (8)

By choosing an intermediate target the central bank confronts a choice of
achieving either a monetary target or an interest rate target. Which is better?
Explain. (10)

4. Explain how the expectations and segmented-markets hypothesis are extreme

versions of the preferred-habitat hypothesis. Give an example to illustrate your
explanation. (18)

5. (a)

(b)

(b)

It is not merely the number of instruments that is important but the
number of instruments exerting independent effects on the targets variables.
Explain this statement in the context of monetary policy instruments and
targets. (10)

Explain the Theory of Rational Expectations and discuss its two key

implications. (8)

Discuss various determinants of the money supply in an economy. (6)

Write short notes on any two of the following : (6 marks each)
(i) Difference between Future and Forward Contracts.
(ii) Reserve Money

(i) Time Value of Money

wifer AefdEey ywaTey
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1. (%) 9MRw K F ‘@wmt=gT @’ (implementation lag) R ‘yvrEdiear Aaaer’
(effectiveness lag) W 4 A (9)

(ﬁ) Aes & (YicIdCurvc - mﬁ)ﬁmmlﬁaﬁﬁﬁﬁ?m
o oo iR 3R T i W R sfAe @ w2 @ AR ¥ g ddhe A
%I (9)

2. (@) 1 I (deposit multiplier) 3R g1 Ui (money multiplier) gt v Hifoe 1
HEWEH FREA FIE  (required reserve ratio) 0.2 ?, aifoa sfalea arfea

AN (desired excess reserve ratio) 0.05 2, difed =1 S A (desired
currency deposit ratio) 0.25 8 3R #f¥e JMUR (monetary base) 500 A 130
2 (8)

frfafaa @1 @1 smafd W e e S
(i) afe Sar o= =1 aRer (currency holding) F T D 50% ek wel o<l 2
(ii) af #ifEw SUR e 300 W@ T W far S 2

(iii) afe sravasw IR ST werER 01 F fa W 21

(@) 1991 ® AT ¥ KA A WA AR GUR Sl wAT F AR Fforel AehaT & F IT
T T giwe S e anlt ot wafte faar ST w87 (10)

3. (=) aed (exogenous) 3R aARE (endogenous) H=T T & A HR T FIfg|
¥ HIURUNG AT 3 9 (money supply curve) W AR &l hd FIad St
¥7 (8)

(@) va wegad! @ed I, HEd 9 @ U Hindh @6 A A R 9 A A 5 v
Y W A A fahed B B T A F @ dEe 27 s @i (10)

4. @WEG o A ‘IWEY’ (expectations hypothesis) 3R ‘T@fed - AR IRerean’ (segmented-
markets hypothesis), ‘T@éIa1-f4a@ aitehcamr’ (preferred-habitat hypothesis) &
G #| AT AT F WL FA D folY eh I 2 (18)

wifor<d) wErfdarerd Jedmic., PT.O
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5§ (W) "W Raw IR (instruments) a0 wem A& ¥ N wHRAQH B, Afew @ W
(target variables ) W T YT ey AR IO ) W wweq #1” iz Afe

I IR wEd @ gt N g w0 e (10)

(|) ‘“aETE sEnsy R’ (Theory of Rational Expectations) ¥HaATY IR T A

v Rfert w et @ikt (8)

6 (%) v sfeme ¥ ywn snqf @ R Rkt = =t A (6)

(@) F=fofem & ¥ el @ w st Rudt R : (7R ¢)
(1) TR IR wRaE wieded D A JHeR)
(ii) SRR¥T {=T (Reserve Money)1

(iii) & T ¥ F= (Time Value of Money)|

(800)

ot welRaen e
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[This question paper contains 4 printed pages. ]

Your Roll No...............
Sr. No. of Question Paper : 1383 L
Unique Paper Code : 2273100019
Name of the Paper : Research Methodology for Economics
Name of the Course :  Common Pool of DSE
Semester . IV/VI/VII
Duration : 3 Hours Maximum Marks : 90
Y ;3 A quifa : 90

Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt of this question paper.
2. Attempt any five questions.

3. Answers may be written either in English or Hindi; but the same medium should
be used throughout the paper.

o & fog Bdw
1L T AE-U9 & fed & s Ry W AuiRe wm w swen sgwe e
2. sl dta ye il @ IR Ao |

3 T UET-UF & IR N a1 RS Rl v wwr A Afdwe, A ot S @ wew v
£ B =Ry |

1. A student concludes that people who invest in the stock market early tend to
accumulate more wealth.

(a) How might inductive and deductive reasoning be used to arrive at such a
conclusion? (9)

(b) If you were to study this relationship, how would you frame a good economic
research question? What characteristics should it have? 9)

difer<! HEIfdeed Jeidrery
KALINDI COLLEGE LIBRARY PTO.
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A researcher studies how access to digital education affects students’ performance.

(a) In this study, identify the unit of analysis, constructs, and variables. (9)

(b) The researcher collects data and directly reports results without testing or

verification. How can you evaluate whether this research follows a scientific
approach? )

(@) How should a scholar review existing research to properly understand the
research topic? )

(b) What role does the Ministry of Statistics and Programme Implementation
play in ensuring reliable economic data? )

An analyst wants to study the impact of rising food prices on household
consumption but struggles to find relevant data.

(a) How should the researcher develop an effective strategy to search for relevant
data? 9)

(b) A primary survey is conducted, but certain groups (e.g., rural households)
are underrepresented. How can survey design and proper coverage improve
the reliability of the results? 9)

The government conducts a Randomised Controlled Trial to evaluate the effect of
providing laptops on students’ academic performance.

(a) Explain the design of this experiment and how it helps ensure internal
validity. )

(b) Discuss the concepts of heterogeneous treatment effect and Average Treatment
Effect (ATE) in this context. )

An economist studies the relationship between education, employment, and income
and presents the findings in a research paper.

(a) What components should be included in the research paper to clearly
communicate the study? ©

Hifera! wefdarey
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(b) How should the empirical analysis section be organised to test the hypothesis
effectively? %)

L TS 91 T e wogduen @ fF S a9 AR 3§ o) R w2 ¥ st o
ot =@ &) .

(%) =@ Freand w wgat @ R smEreE S e 99 @ S B R o
e 27 (9)

(@) 3l 3T 3@ & & FeEET w9, A A9 UE IS AT N W B TR
HA? T = R B afe? (9)

2. UF MUHA T AT A FAG H 2 Rivrew fren 9w viT omt @ wedw @ @
wifae et 21

(F) =@ sromaw ¥, fFewor & g, WA 3R = 5 T S (9)

(F) Merehel 3eT v o 2 AR fae aderwr e & @Y oo wege e 21
AT T& DY FeAEA I TS 2 O T8 My AE FRePIT R T B
a1 & ? (9)

3. (%) 7 ffwa =it diw 3 e B fow vw g @ diser Mg N whew $F w0
wfeg? (9)

() Favaaa siftie 3o gRfem wor ¥ aied s ST ST e T
i 27 (9)

4 e faveiue e ITHNT W G @RI B B I H AT HEAT AE R, AT IR
gt 321 @ioH ¥ FHEAE 8 @R

() Mumd ® vl 3 A AT D P ow o o @Y R we
afge? (9)

o) WEIfdeTed YRIGTay

._KALINDI COLLEGE LIBRARY PTO.
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(@) v e ademr f @ran B, AfFT | wE (I) 7 gRar) w0 wfaffie
T 1 w3Ev ReET ik IR wRe wRum 3 fvaeina 2 23 e 70 9Fa
27 (9)

5. WER STl & Al yeia W AUET I FA B UG T IR FA @ (010 T
agae Fata Qe s 2

(F) =@ vam & e 9t e W 3R 75 Fiaks duar R w & 3 qwEs
2 (9)

(@) @ goof ¥ v IwR e 3R Jied STNR YW@ (ATE) ot FEuRensl ® ==

I (9)

6. TE FUIE e, IR AR AF D 99 G99 F ALAGT I 2 AR FSwmE A vE ;Mg
T3 § WA o Bl

(%) soma = W T A DT T D e wg o3 F B gt S wie e s

ey ? (9)
(@) TReEewT T AWE 2T A WA F D o FEe e s S F e
wafeaa faar wien =nfee? (9)
wifer) wEaed JRided 4500
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Your Roll Novsseissicess
Sr. No. of Question Paper : 1546 L
Unique Paper Code © 2272102403
Name of the Paper Introductory Econometrics
Name of the Course : NEP
Semester v IV
Duration : 3 Hours Maximum Marks : 90
3 W it - 90

Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt of this question paper.

2. All questions carry equal marks.

3. Use of a simple non-programmable calculator is allowed. Statistical tables are
attached for your reference.

4. All intermediate calculations should be rounded off to 4 decimal places.

5. The values provided in statistical tables should not be rounded off.

6. All final calculations should be rounded off to two decimal places.

7. All relevant tables are attached to the paper

8. Question 1 is compulsory, and attempt any four questions from the remaining six
questions.

9. Answers may be written either in English or Hindi; but the same medium should
be used throughout the paper.

gt & fow B

1 W WE-1E @ e & I Ry v FuiRe =W s sgwaie o |

2 |l uE B FE e E

3 AR AF-TURE FEmacd @ IR @ JEla 31 et gerd & foe aiteana
AferETd o ¥ |

4. @it W A (intermediate calculations) Ft 4 TIMEE I w6 Uit fRar
T Ry |

s @i afeema & Ry wg A= @ it 78 s e |

6. @R IR TS B A T W qeh qUithd A S e |

7 it R T A a e

o w1 Fad 2, v A BE wE A A P AR W @ IR

o 3 WEA-TA T IR FiS w 8 R v v ¥ Afvre, AT it IR A

& o wfeey ) “.
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1. State whether the following statements are True or False. Give reasons/

Justifications for your answer.

() A regression result based on OLS using 42 observations and 5 explanatory

variables reported an R? = 0.142. The Adjusted R? should be negative.

(i) The slope coefficient of a regression obtained through OLS is 2.11. Since
this value is now known and constant, the slope coefficient is not a random

variable.

(ii) In the presence of high multicollinearity, it becomes difficult to assess the
individual statistical significance of partial regression coefficients due to

inflated standard errors.

(iv) Weighted Least Squares (WLS) produces efficient and unbiased estimates

even in the presence of heteroskedasticity

(V) A dummy variable regression, such as Y, =8, +B,D, + w; provides a

framework for testing whether the conditional mean of y, differs across two

groups defined by D;.

(vi) The first difference transformation to eliminate autocorrelation assumes that

the coefficient of autocorrelation must be —1. (6x3=18)

2. Suppose we have a regression equation relating consumption expenditures (y) to

income (x) for 20 families in a certain region. Both y and x are measured in

thousands of rupees. The estimated regression is as follows

Fifera) FEIfdEed JRedred
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Y, = 0.847 + 0.899X;

Se= (0.703) (0.0253)
R?=098  RSS=31074

(i) Interpret the slope coefficient in the above regression. Test the overall
significance of the regression at the 5% level of significance. Suppose y and
x are measured in lakhs of rupees, instead of thousands of rupees, then how
would the coefficients of the above regression be affected? Interpret the

new slope coefficient thus obtained.

(ii) Suppose the plot for estimated residuals with respect to x in the above
regression indicates that the error variances are not constant but increase

with the value of x. Will this cause a problem in OLS estimation? What will

be the consequence of such a problem?

(iii) In order to test the presence of the above problem, a formal test (Glejser

test) was conducted, and the following result was obtained

le;| = —0.209 + 0.0512X;
se = (0.094) (0.0034)
R?=10.927

How would this help in confirming the problem identified in part ii above?

State the null hypothesis of this test. (6x3=18)

ifers) wRIfdenad
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L A researcher aims to predict the Return on Assets (ROA) of Micro-Finance

tastitutions (MED using the following model:

ROA‘ = Ro + B‘NOB( + BIFM‘ + B;LO +

Where NoB is the number of borrowers, FM is the percent of female borrowers,

and LO is the number of Loan Officers. Based on $4 MFls, the following results

were obtained using OLS:

ROA; = —3.92 +.001 NoB; + 1.22FM; +1.2 L0

(-0.5) (1.01) 0.99) 4.2)
R*=0.812

() Interpret the coefficients of NoB and FM.

(i) Based on the results above, how would you check for the presence of

Multcollinearity in the regression? If found, will the aim of the researcher be

difficult to achieve?

(1) The Variance Inflation Factor for NoB was reported to be 17.3. How do

you think this number was obtained? (6x3=18)

4. A researcher studies monthly household water consumption (in kilolitres) in different
regions.

The following regression model is specified :

B FERET s
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C = B'D + 31 HHSIzz, + leﬂmcl + BJDM,I + B‘DAJ + Bg(D"J x IJ'IOOTI'IG[) + Bﬁ(DA" X HT"SIZB‘)
+ y,

Where :

C,: Monthly water consumption

HHSize, : Household size (number of members)

Income, : Monthly household income (in Rs. 10,000s)

D,, = lif the household uses a metered water connection, 0 otherwise
D, = lif the household lives in an apartment, 0 otherwise

The estimated Regression Result based on 39 households using OLS is

¢, = 2 + 0.8 HHSize; + 1.5 Income; — 1.2 Dy ¢ + 0.5 Dy s — 0.4 (Dyy,; X Income; )
Se (2.32) (0.35) (0.03)  (0.18) (1.09)
+0.3 (D, x HHSize,)
(0.11)

(i) The researcher wants to calculate the effect of income on water consumption
for non-metered, non-apartment households and for Metered, non-apartment
households. What does she calculate, and is the difference statistically

significant at 1% level of significance?

Fifer<) wEIfdeneld Jared
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(i) The researcher also wants to find the impact on the consumption of water
of a non-metered apartment on average if another member is added who

carns ¥50,000 per month. What will be her finding?

(iif)

The researcher realised that she had forgotten to test for heteroscedasticity.

Which of the parts above will she have to rework, and why? (6x3=18)

5. (a) A regression model is specified as Y; = BX; + u; where u and X satisfy all

the basic OLS assumptions. Two estimators of B have been proposed.

ﬁ1=

YiX
and f, = zz;'fl

>l =

Which of the two estimators is unbiased?

(b) Suppose we run a regression Y; = f; + B,X; +u; where Y, = log of
production per worker, X, = log of the wage rate, and the subscript i refers
to the ith firm in industry A. The parameter B, may be interpreted as a

measure of the elasticity of substitution between labor and capital. The least

squares results for industry A are

Y; = —0.4 + 1.0X;
Se = (0.1) n

Il

52

Show that R§ = 2/3.

@ifer=) weIfderay ywaarey
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(¢) Consider the model Y; = BX, + u, for which all of the basic assumptions
are satisfied except that u = pu_, + v, where v is a white noise process
(i.i.d. with mean zero and constant variance). Can OLS estimation still be
applied? Show with a derivation a suitable transformation to correct for this

problem. (6x3=18)

6. A researcher wants to model the monthly sales (Y) of retail stores in a city as
a function of different location and demographic variables. The original regression

model is estimated as :

Regression I: Y = 5500 — 120N + 0.45P + 0.951

se = (200) (15) (0.05) (0.20)
RZ =0579
Where :

N = Number of competitors nearby, P =Population in the neighborhood (in

thousands)
I = Average household income (in Rs. ‘1000), n = 40 observations

The model is re-estimated by adding a variable A = the last digit of the store’s

postal code:

Fifer<) WEIfdeed QEadrey
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Regression I1: ¥ = 5320 — 118N + 0.47P + 0.97] + 58.07A
e (180)  (16)  (0.06) (0.18) (95.21)
RT=0569 n=40

() Do you suspect a specification error in Regression I11? Explain why.
(i) What are the possible consequences of such an error for OLS estimation?

(iii) Suppose the researcher decides to test for specification error by including
squares and cubes of fitted values in Regression II. After rerunning the
regression R* = 0.85. Carry out the Ramsey RESET F-test at the 10%
significance level. State the formula and steps clearly. Draw a conclusion

about the presence of specification error. (6x3=18)

7. The following cost function for electricity generation was estimated for 29 firms

in an economy

Y, = AX,PPM PP e

where Y = total cost of production
X = output in kilowatt hours
P, = price of labor input
P, = price of capital input
P, = price of fuel

u = disturbance term

Fferd AEIREE R
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The estimated model is as follows

Model I I}, = —4.93 + 0.94InX, + 0.31InP, — 0.26In P, + 0.44In P,
Se = (1.96) (0.11) (0.23) (0.29) (0.07)
RSS = 0.336 R® = 0.9388

After imposing the restriction that the sum of price elasticities is one

(a, +a, + a, = 1), the transformed estimated regression is

Model II: 15_(%) = —6.55+091In X, +0.51In(3) +0.091n ()

Se= (0.16) (0.11) (0.19) (0.16)
RSS =0.364 R*=0.9776

(1) Interpret the regression slope coefficients in Model I and Model II.

(1) How would you find out if the restriction (al + a2 + a3) = 1 is valid?

Show your calculations.

(iii) Construct an ANOVA table and then check for the overall significance of

Model II at 5% level of significance. (6x3=18)

L v B Pl e o € W S I IR @ e wwr/ sifve 21 (6x3=18)

@ 42 FadEA (observations) IR 5 TR W (explanatory variables) T IwaN
A T AT W WERT T WRRH (regression) TRUM ¥ R* = 0.142 T
‘s R’ (Adjusted R?) IS BT wIfRQ

FIfer<) ARIREay TRIbIed
"ALINDI COLLEGE LIBRARY F.1.0.
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(i) SMoECE B W /Ay Wi & 7@ IO (slope coefficient) 2.11 LR (0L

9w A mwt,mmmew (random variable) #
L1

(iii) I%T W - FEEGY (multicollinearity) = IJuftufy ¥, 7t g§ w== IR (standard
errors) & THRVT S WRATH Ui B ST AR HEE FT AHAT B
wET B s #)

(iv) Wi =gem @3 (Weighted Least Squares - WLS) fw#ar (heteroskedasticity) @t
Jufafy ¥ Nt e I Foe AT Yo w2 '

(v) T TR AR, SR ¥, =, + oD, + w, TE TR T B R T @i
war e # 6 = D, mma'ﬂ{ﬁﬂ Y, ﬂ'ﬂﬂi’f'ﬂl‘w (conditional mean)

T B

(vi) SifY-IRATT (autocorrelation) T @H T B o ‘W Fiew waveRor’ (first
difference transformation) @& el 8 f SieY - HRowT = o -1 BT R

2. W Ao B waR v v fAfdaa @ @ 20 WRaRY @ fw s (x) sk Iwim = (y)
¥ waftr van Wi S 31 A y 3 x BOR TR ¥ W e B S Wi

W UER B

Fifer) ABfEUey gReed
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7. = 0.847 + 0.899X;

Se= (0.703) (0.0253)
R*=098  RSS=31.074

(i) SRYET WRAWT ¥ T N (slope coefficient) W TR W 5% Al
®WR W WRAEE @ @0 afEar (overall significance) W GdE9T

(i) W AR R y IR x TR WA P T W@ T A AN o, & I
uﬁm%wﬁﬁmﬂﬁ?mmmwmyﬁmaﬁm
I | | |

(i) W AR B IRET wReEE ¥ x B daw ¥ FgG FEAW (residuals)
w1 @iz a5 wuiar 2 % IR W (error variances) R w8 ¥ afew x

@ W B WY TR T T R A T A F B W@ wwn
=1 qRum wr gRn?

@ a9 Ay F 9deur wA B Y, v seaiRe w@wor (Glejser test)
mmﬂm,a\tﬁwﬁmmmgm: |

le,| = —0.209 + 0.0512X;
se = (0.094) (0.0034)
R?=0927

Fifer<) Aelfdened JRidle
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T® SR W (ii) ¥ wwarh e A g w0 ¥ A www wom? @ Qe A

T IR (null hypothesis ) F@G1

3 Mumal PR wE w1 ST S A - B gl (MFI) @ Fatd w
RS (ROA) ¥ wiemamh et o1 @ waen 2

ROA; = Ban + B1 NOB; + B,FM{ -+ BaLO + uq

et Nobma'fﬁmi, FM W SURGAIA o0 wowa 2, K LO =W
FftrmiRal 2 G 21 54 MFIs ® STUR W, OLS &1 IUART Tleh fAwferied IiRoTRT AT

BY:

ROA; = —3.92 +.001 NoB; + 1.22FM; + 1.2 LO

(-0.5) (1.01) (0.99) 4.2)
R?=0.812

(i) NoB 3R FM & 7Uiil &t =Rt &l

(i) ITFT IR B FUR W, AT WoweT & qE-Feday (Multicollinearity) @t
Iufafy 2t S Y w7 TR T8 Irar Aiew 2, A o MuUdal & 98 W
HST Brm?

(iii) @95 & fo ‘AfgE AT Baet’ (NoB) 17.3 7ot Fawam Trar am oY = e

? & aw d@m 23 wa gt ? (6x3=18)

wIfer=) wEdeay qwered
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4. T Muwd R = ¥ witew we T @ e (R §) w sea w2

Fefafem wfme st fffe 2

C; = Bo + B;HHSize‘ + lencome( + BSDMJ + B‘DAJ + BS(DM,[ X [I'ICOIIIB{) + BG(DAJ X I'H'ISI.ZG()
+ uy;

e :

C,: MRA® I W |\

HHSize, : WRaR & AR (TR & q&)
Income, : ¥ Wl @ (10,000 T ¥)

D, =174 R ¥ AT I TF N FAGT 2, 0 F=
D, = 13R wRar FudHc ¥ war B, 0 F=A

OLS & IT4RT T §Y 39 ¥R W uRe i wower aitom 2 :

¢, = 2 + 0.8 HHSize; + 1.5 Income; — 1.2 Dyy; + 0.5 Dy ¢ — 0.4 (Dpy,; X Income;)
Se (2.32) (0.35) (0.03)  (0.18) (1.09)
+0.3 (D, x HHSize;)
(0.11)

Fifer<) AEIfdead JRIarad
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(i) Sereset YR A ), - e WY @ g o W T, o= gl W R
e Tt o T S @ i o v e e 1 s e w #, S

T W 1% WIHaT TR W AR w7 qweaq 87

(i) ere ST e e T A e o e o T T AR T
W ST T B, 9l vw ik wee e oer 8 St wie A 50,000 T e B
JaE @ T B 7

(iii) Nrereell Y vEEr G 5 a8 AW (heteroscedasticic  ~ WEHOT A S E o
NIRRT R R ITH I, 3 (7 (6%3=18)

5. (%) v WReERAEE Y, = BX; + u; B ¥ ¥ Aide 2 Wl u 3k x T FRE OLS
AN B G QA T D A FFAH (estimators) TR e ww F)

24 A A W A FTAS o (unbiased) B7

(@) o AR B T W Y =6+ Xty TR T Y = R
s I WA, X, = HWGQ W A, IR TR i IUnT A o i-&
i ot i e 31 e g, Y A A YR @ A W 0 A (elasticity
of substitution) % WY T ¥ ¥ AW T WHa B) JUNT | & T =grem =t wlRomy
LE

dIfera) weIderey
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Y, = —0.4 + 1.0,
Se = ©.1) n=52
e B RZ =2/3 ¥

() W Y, = X, +u, W R W Fed g ot ghad aroe wqe ¥ Raa
@ B v = pu,, + v, T v, TF FEE Alew wbar 31w o B OLS FFE

T S el > ? T8 G I S A @ oY UEh I9gE F0E ( transformation)
e (derive ) @ A RaEw) (6x3=18)

6. T Mumal vE W A GoU RN At Wl R (Y) i Rt v sk weeiieaa
W B HE D T A AEA SN ABA B

F WA AT 1 FFA T8 WBR I I 2

. .ssionl: Y = 5500 — 120N + 0.45P + 0.95]

se (200) -.(15) = (0.05) (0.20)

RZ = 0.579
e
N = Y@ @ yReiial @ gem, P = e @ e (F9R A,

1 = 3haa W I (1000 A ), n = 40 FAAH

Pifer<) HEIfdETerd qRadred
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oo war #
T A = RS R e ot ol e T S

WRRR 11 Y = 5320 — 118N + 0.47P ¢ 0,071 + 58.07A

g (180)  (16)  (0.06) (0.18) (95.21)

RT=0569 n=40

() W St e 11X Rfdw g (specification orror) W1 W B7 T L&
(ih) OLSWH}WWEEQWMWW#? .

(i) T SRR R et v w X v R e e @ o 3R u Y Wi
RERY IR W W W iy o 1w @ R T @ e R -
0.85 ST R1 10% Wfere R W ¥R R¥e (Ramsey RESET) F - qdteror a1 g7 SR
T W W T A @ R 3R ey @ ¥ et e

(6x3=18)

7. U e A 29 W & o Raet S @ v FRefafaa e s @ s
TRIRT I 9@
Y; = AX,P PP P2 ps eu
WE Y = JIqORA A {A WA,
X = frdar w2 ¥ seeye,
P, = %W TAYC W Fiva,

Pz e W‘Wﬁm,

o "
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P, = ¥o9 i Fh,

u = WA (disturbance) &

FAAT AEA 7@ WER B

Aea . In¥, = —4.93 + 0.94InX; + 0.31InP; —0.261n P, + 0.44In P;
Se =(1.96) (0.11) (0.23) 0.29) (0.07)
RSS =0.336 R®=0.9388

7% yfewy s @ e f A A (price elasticities) 1 A TH B (o, +a, + o, = 1),
waRa Fepta v 2

Wew I: In (;-“ ) = —6.55 +0.91In X; + 0.51In(2) +0.091n ()
3 a a
Se= (0.16) (0.11) (0.19) (0.16)
RSS =0.364 R*=0.9776

(i) #feer 1 3R Hrear 11 ¥ wfeewe 21 Joiet A s W

(i) AY B T wGR B WREE (al + 02 + a3) = | WA B A TE? FEA A0
e

(iii) T ANOVA aferem &=md 3 e 5% ardepan waw W AEe 11 Y T30 qrdemen
wirg wl (6%3=18)

Ffer<) wefdaray qRidred
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APPENDIX €~ STATISTICAL TABLES 517

TABLE E-ta AREAS UNDER THE STANDARDIZED NORMAL DISTRIBUTION

Example
Pr(0 = Z = 1.96) = 04750
Pr(Z = 1.96) = 05 - 04750 = 0.025

b 4 00 01 02 03 04 05 08 07 .08 09
0.0 0000 0040 0080 0120 0160 0189 0239 0279 0319 0359
o 0398 0438 0478 0517 0557 0596 0636 0875 0714 0753
02 0o7es 0832 0871 0910 0948 0987 - - .1028 1084 103 1141
0.3 A179 a217 1255 1293 1831 .1368 .1408 1443 .1480 1517
0.4 1554 1591 1628 1664 1700 1736 ATTR .1808 1844 1879
05 1915 1950 .1985 2019 2054 2088 2123 - 2157 2190 2224
06 2257 2291 2324 2357 2389 2422 2454 2486 2517 2549
0.7 2580 2611 2642 2673 2704 2734 2764 2794 2823 2852
0.8 2881 2910 2939 2967 2995 .3023 3051 .3078 3108 313
0.9 3159 .3186 3212 3238 3264 3289 3315 .3340 3385 .3389
10 3413 3438 3461 3485 © 3508 .3531 3654 8577 3599 3821
11 3843 .3665 .3686 3708 3729 3749 3770 .3790 3810 .3830
12 3849 .3869 3888 3907 3925 3944 3962 .8980 3997 4015
13 4032 .4049 4066 4082 .4099 4115 4131 4147 4162 a0
14 4192 4207 A 4236 4251 4265 4279 4292 4306 4319
15 4332 4345 4357 4370 4382 4394 4408 4418 4429 4441
18 4452 4463 4474 4484 4495 4505 4515 4525 .4535 4545
1.7 4454 4564 4573 4582 4591 4599 4808 4616 4625 4633
18 4641 4649 4656 4664 . 4671 . 4678 . 4688 = ..4693 4699 4708
19 AT13 4719 AT26 4732 AT38 4744 4750 4758 4761 4767
20 ATT2 ATTB 4783 4788 4793 4798 4803 .4808 4812 4817
2.1 4821 .4826 .4830 4834 4838 4842 4848 4850 4854 4857
22 4861 4864 4868 « 4871 4875 4878 ° 4881 - 4884 4887 4890
23 4893 4896 .4898 4901 .4904 4906 4909 4911 4913 4918
24 4918 .4920 4922 4925 4927 4929 4931 4932 4934 4936
25 4938 .4940 4941 4943 4945 4946 4948 4949 4951 4952
26 4953 .4955 4956 4957 4959 4960 4981 4962 4983 4964
2.7 4965 .4966 4967 4968 4989 4970 A9T1 4972 4973 4974
28 4974 4978 4978 4977 4977 4978~ 4979 4979 .4980 4981
29 4981 4982 4962 4983 4984 4984 4985 .4985 .4986 4988
30 4987 .4987 4987 .4988 .4988 4989 4989 4989 4990 4990

Note: This table gives the area in the right-hand tall of the distribution (Le., Z = Ol.NMNMMhWM‘
Z = 0, the area in the lefi-hand tal is the same as the area In the coresponding right-hand tail. For example, P{- 1. =
Thersore, A{—1.96 < Z = 1.96) = 2(0.4750) = 0.95. A-198 = Z=0) = 04750

KALINDI COLLEGE LIBRARY
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TABLE E-10 CUMULATIVE PROBABILITIES OF THE STANDARD NORMAL DISTRIBUTION

Entry is area A under the standard normal curve from —= 15 Z(4)

01

BRSEENRREE AR THREE RRURR NARRAAANH
GRBRE BERCH ARNSE TUNAE RURR AAGHA NRANE
HHEHHHHH I TR LR L
THISHHH TR
SHRER BYVRRNERISHARRRT LRRRR ARRAANANE
8538 ERRRY RRGG HERRR ERRAN ARARAANANE
e;e832RERE SRR CIRN CAARN ARRRHANANE
BSEHRERIRE THARYREGEE ERRRN RURRA ARG
33958 BRERE LHAN BRRAC CRRNR BUNRNANERS
THIHIR HH HE T i ]

17

81
1

amgaveena® 2nNAY 2R Q0T IS S

78 |

1645 | 1980 | 2084 | 2308 | 257

.80

Cumudative probabiity A |

3.080

Ay | 1282 |

PT.O.

Fifor) wefdarad JHalcd
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PERCENTAGE POINTS OF THE ¢DISTRIBUTION

APPENDIX E: STATISTICALTABLES 519

Example

Pr(t > 2.086) = 0.025

Pr(t>1725 =005 fordf =20
Pr(|t| > 1.725) = 0.10

Pr] 025 0.10 0.05 0.025 0.01 0.005 0.001
d.f. 0.50 0.20 0.10 0.05 0.02 0.010 0.002
1 1,000 3.078 6.314 12.706 31.821 63.657 318.31
2 0.816 1.886 2.920 4,303 6.965 9.925 22.327
3 0.765 1.638 2.353 3.182 4.541 5.841 10.214
4 0.741 1.533 2,132 2.776 3.747 4.604 7.173
5 0.727 1.476 2.015 2.571 3.365 4,032 5.893
6 0718 1.440 1.943 2.447 3.143 3.707 5.208
i 0.711 1.415 1.895 2.365 2.998 3.499 4.785
8 0.706 1.397 1.860 2.306 2.896 3.355 4.501
9 0.703 1.383 1.833 2.262 2,821 3.250 4.297
10 0.700 1.872 1.812 2.228 2.764 3.169 4.144
11 0.697 1.363 1.756 2.201 2718 3.106 4.025
12 0.695 1.356 1.782 2.179 2.681 3.055 3.930
13 0.694 1.350 1.771 2.160 2.650 3.012 3.852
14 0.692 1.345 1.761 2.145 2.624 2.977 3.787
15 0.691 1.341 1,753 2.131 2.602 2.947 3.733
16 0.690 1.337 1.746 2.120 2.583 2.921 3.686
17 0.689 1.333 1,740 2.110 2.567 2.898 3.646
18 0.688 1.330 1.734 2.101 2,552 2.878 3.610
19 0.688 1.328 1.729 2.093 2.539 2.861 3.579
20 0.687 1.325 1.725 2.086 2.528 2.845 3.552
21 0.686 1.323 1.721 2.080 2518 2.831 3.527
22 0.686 1.321 1.717 2.074 2.508 2.819 3.505
23 .0.685 1.319 1.714 2.069 2.500 2.807 3.485
24 0.685 1.318 1.711 2.064 2.492 2.797 3.467
25 0.684 1.316 1.708 2.060 2.485 2.787 3.450
26 0.684 1.315 1.706 2.056 2.479 2779 3.435
27 0.684 1.314 1.703 2.052 2.473 2.771 3.421
28 0.683 1.313 1.701 2.048 2.467 2.763 3.408
29 0.683 1.311 1.699 2.045 2.462 2.756 3.396
30 0.683 1.310 1.697 2.042 2.457 2.750 3.385
40 0.681 1.303 1.684 2.021 2.423 2.704 3.307
60 0.679 1.296 1.671 2.000 2,390 2.660 3.232
120 0.8677 1.289 1.658 1.980 2.358 2617 3.160

00 0.674 1.282 1,645 1,960 2,326 2,576 3.090

Note: The smaller probability shown at the head of each column Is

is the area in both tails,

Source: From E. 8, Pearson and H. O. Hartley, eds., Blometrika
Table 12, Cambridge University Press, New York, 1966. Reprodu

of Blometrika,

Gifer<l HEIfdener TwidTed
KALINDI COLLEGE LIBRARY
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TABLE E-3

21

UPPER PERCENTAGE POINTS OF THE FDISTRIBUTION

Example

Pr(F > 1.59) = 0.25
Pr(F>242) =010
Pr(F>3.14) = 0.05

ford.f. Ny = 10
andN; =9

5% area

1% arca

Pr(F > 5.26) = 0.01 0 314 526
d.t. for
denom- d.f. for numerator Ny
Inator
Ny Pr 1 2 3 4 3 6 7 8 9 10 11 12
.25 5.83 7.50 8.20 8.58 8.82 8.98 9.10 9.19 9.26 9.32 9.36 9.41
1 10 3990 4950 5360 5580 57.20 6820 58.80 59.40 5990 6020 6050 60.70
05 16100 20000 21600 22500 230.00 234.00 237.00 239.00 241,00 242,00 243,00 244.00
25 2.57 3.00 3.15 3.23 3.28 3.31 3.34 3.35 3.37 3.38 3.39 3.39
2 10 8.53 9.00 9.16 9.24 9.29 0.33 9.35 9.37 9.38 9.39 9.40 9.41
05 1850 19.00 19.20 19.20 18.30 19.30 19.40 19.40 19.40 1940 19.40 19.40
01 9850 99.00 99.20 9920 99,30 99.30 9940 99.40 99.40 9940 9940 9940
25 2.02 2.28 2.38 239 241 2.42 243 244 2.44 244 245 245
3 10 5.54 5.46 539 5.34 531 5.28 5.27 5.25 5.24 523 5.22 522
05 10.10 955 9.28 9.12 9.01 B8.94 B.B9 8.85 8.81 8.79 8.76 B.74
01 3410 3080 2950 2870 2820 27.90 27.70 27.50 27.30 27.20 2710 27.10
25 1.81 2.00 2.05 2.06 207 2.08 2.08 2.08 2.08 2.08 208 2.08
4 A0 454 4.32 419 411 4.05 4.01 3.98 3.95 3.94 3.92 3.91 3.90
.05 7.71 6.94 6.59 6.39 6.26 6.16 6.09 6.04 6.00 5.96 594 5.91
01 21.20 18.00 16.70 16.00 1550 15.20 15.00 14.80 1470 1450 14.40 14.40
25 1.69 1.85 1.88 1.89 1.89 1.89 1.89 1.89 1.89 1.89 1.89 1.89
5 10 4.06 3.78 3.62 3.52 3.45 3.40 3.37 3.34 3.32 3.30 3.28 3.27
05 6.61 679 541 5.19 5.05 495 4.88 4.82 4.77 474 4.71 4.68
01 16.30 13.30 12.10 11.40 11.00 10.70 10.50 10.30 1020 10.10 9.96 9.89
25 1.62 1.76 1.78 1.79 179 1.78 1.78 1.78 177 1.07 1.77 177
6 10 3.78 346 3.29 3.18 3.11 3.05 3.01 298 296 294 2.92 290
05 5.99 5.14 4.76 4,53 4.39 4.28 421 4.15 410 4,06 4.03 4.00
.01 13.70 10.90 9.78 9.15 B.75 8.47 B8.26 8.10 7.98 7.87 7.79 7.72
25 157 1.70 1.72 1.72 1.71 1.71 1.70 1.70 1.69 1.69 1.69 1.68
7 10 3.59 3.26 3.07 2.96 2.88 2.83 278 275 272 2.70 268 267
.05 5.59 474 4.35 4.12 3.97 3.87 3.79 373 3.68 364 3.60 357
.01 12.20 9.55 8.45 7.85 7.46 7.19 6.99 6.84 6.72 6.62 6.54 6.47
25 1.54 1.66 1.67 1.66 1.66 1.65 1.64 1.64 1.63 1.63 1.63 1.62
8 10 3.46 3.1 2.92 2.1 273 267 2.62 2.59 2.56 2.54 2.52 2.50
05 5.32 4.46 4.07 3.84 3.69 358 3.50 3.44 3.39 3.35 3.3 3.28
01 11.30 8.65 7.59 7.01 6.63 6.37 6.18 6.03 591 5.81 573 5.67
25 1.51 1.62 1.63 1.63 1.62 1.81 1.60 1.60 1.59 1.59 1.58 1.58
9 .10 3.36 3.01 2.81 2.69 2.61 2.55 2.51 247 2.44 242 2.40 2.38
05 512 4.26 3.86 3.63 348 337 329 3.23 318 3.14 3.10 3.07
.01 10.60 B8.02 6.99 6.42 6,06 5.80 5.61 547 535 5.26 5.18 5.11

Source: From E. §. Pearson and H.O.H
Press, New York, 1966. Reproduced by perm

Pifer<) AeIfdenea Qared

“ALINDI COLLEGE LIBRARY

arlley, eds., Blometrika Tablas for Statisticlans, vol. 1, 3rd ed., Table 18, Cambridge Unlversity
Isslon of the editors and trustees of Blomelrlka.
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d.f. for numerator Ny inator
120 200 500 00 Pr (M

15 20 24 30 40 50 60 100

949 958 963 967 971 974 976 978 980 982 984 985 25
6120 6170 6200 6230 6250 6270 6280 6300 6310 6320 6330 6330 .10 1
24800 24800 24900 25000 251.00 26200 25200 253.00 253.00 254.00 254.00 254.00 .05

341 343 343 344 345 345 346 347 347 348 348 348 25
942 944 045 946 947 947 047 948 948 049 949 049 10 2
1940 1940 1950 1950 1950 1950 1950 1950 19.50 1950 1950 19.50 .05
99.40 9940 9950 9950 9950 9950 9950 9950 9950 9950 9950 99.50 .01

246 2.46 246 247 247 247 247 2.47 2.47 247 247 247 25
5.20 5.18 5.18 6.17 5.16 5.15 5.15 5.14 5.14 5.14 5.14 5.13 .10 3
8.70 8.66 8.64 862 8.59 8.58 8.57 8.55 855 8.54 853 853 .05
2600 2670 2660 2650 2640 2640 2630 2620 2620 2620 2610 26.10 .01

2.08 2.08 2.08 2.08 2.08 2.08 208 2.08 2.08 2.08 2.08 208 25
3.87 384 3.83 3.82 3.80 3.80 3.79 3.78 3.78 3.77 3.76 3.76 .10 L}
5.86 5.80 5.77 5.75 5.72 5.70 5.69 5.66 5.66 5.65 5.64 563 .05
1420 1400 1380 1380 1370 1370 1370 1360 1360 1350 1350 1350 .01

1.89 1.88 1.88 1.88 1.88 1.88 1.87 1.87 1.87 1.87 1.87 1.87 25
3.24 a2 3.19 3.17 3.16 3.15 3.14 3.13 3.12 3.12 3.1 3.10 .10 5
4.62 4.56 4.53 4.50 4.46 444 443 441 4.40 439 4.37 436 .05
9.72 9.55 9.47 9.38 9.29 0.24 9.20 9.13 9.11 9.08 9.04 9.02 .01

176 176 175 175 175 175 174 174 174 174 174 174 25
287 284 282 280 278 277 276 275 274 273 273 272 .10 6
304 387 384 381 377 375 374 371 370 369 368 367 .05
756 740 731 723 714 709 708 699 697 ‘693 690 688 .01

168 167 167 166 168 166 165 165 165 165 165 165 .25
263 250 258 256 254 252 251 250 249 248 248 247 .10 7
351 344 341 338 334 332 330 327 827 325 324 323 .05
631 616 607 599 591 586 582 575 574 570 567 565 .01

1.62 1.61 1.60 1.60 1.59 1.59 1.59 1.58 1.58 1.58 1.58 1.58 25
2.46 2.42 2.40 2.38 2.36 235 2.34 2.32 232 2.3 2.30 229 .10 8
3.2 3.15 3.12 3.08 3.04 2.02 3.01 2.97 297 2.95 2.94 293 05
6.52 5.36 5.28 5.20 5.12 5.07 5.03 4.96 4.95 4.91 488 4868 .01

157 156 156 166 155 154 154 153 153 153 153 153 25
234 230 228 225 223 222 221 219 218 217 217 216 .10 9
301 204 280 286 283 280 279 276 275 273. 272 271 .05
406 481 473 485 457 452 448 442 440 436 433 431 01

wfor) AefErey qwTeIed
KALINDI COLLEGE LIBRARY
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TABLE E3 UPPER PERCENTAGE POINTS OF THE FDISTRIBUTION (CONTINUED)

23

dt.for
denom- d.t. for nume
. rator N,
N, Pr 1 2 3 4 5 6 7 8 9 10 11 12
25 1490 180 160 159 159 158 157 1656 166 166 155 154
10 10 320 282 273 281 252 ‘246 241 238 235 232 230 228
.05 4.96 410 an 348 3.33 3.22 3.14 3.07 3.02 2.98 2.94 291
01 1000 756 ‘655 589 564 539 520 506 494 485 477 4T
25 -147 158 158 - 157 166 155 154 158 153 1862 162 151
1 10 323 286 266 254 245 239 .234 230 227 225 223 221
05 .484 .398 359 336 820 309 301 295 290 28 282 279
01 965 721 622 5687 532 -507 489 474 463 454 446 440
25 1146 - 156 156 155 . 154 .153 152 151 151 150 150 149
12 10 318 281 261 248 289 233 228 224 221 219 217 215
05 475 389 340 326 311 300 291 28 280 275 272 269
.01 933 693 595 541 506 482 464 450 439 430 422 416
25 145 155 155 153 152 151 150 149 149 148 147 147
13 10 314 276 - 256 243 -2385 228 223 220 216 214 212 210
05 467 381 341 318 303 292 28 277 271 267 263 260
01 907 670 574 521 486 _462 444 430 419 410 402 3.9
- .25 144 153 153 152 151 150 149 148 147 146 146 145
14 10 310 273 252 289 281 224 219 215 212 210 208 205
05 460 374 334 311 29 28 276 270 265 260 25 253
01 886 651 556 504 469 446 428 414 408 394 386 380
25 143 152 152 - 151 .149 148 147 146 146 145 144 144
15 10 307 270 249 236 227 221 216 212 209 208 204 202
05 - 454 368 329 306 -290 279 271 264 259 254 251 248
.01 868 636 542 . 489 456 -432 414 400 38 380 373 367
25 142 151 151 150 148 147 148 145 144 144 144 143
16 10 305 267 246 233 224 218 213 209 206 203 201 199
05 449 363 324 _301 285 274 266 250 254 249 246 242
01 853 623 . 520 . 477 444 420 403 389 378 369 362 355
25 142 151 150 149 147 146 145 144 143 143 142 14
17 10 303 264 244 231 222 215 210 208 203 200 198 196
05 445 359 320 296 281 270 261 255 249 245 241 238
.01 840 611 518 467 A34 410 393 379 368 359 352 348
25 141 150 . 149 148 146 145 144 143 142 142 141 140
18 10 301 262 . 242 220 220 213 208 204 200 198 196 153
05 441 355 316 283 277 266 258 251 246 241 2 2.34
.01 829 601 509 458 425 401 384 371 360 351 343 337
25 141 140 149 147 146 144 143 142 141 141 140 140
19 J0 2909 261 240 227 218 211 206 202 188 196 194 191
05 438 352 313 200 274 263 254 248 242 238 23U 23
‘o1 . 818 593 501 450 417 394 377 363 38 343 36 3N
25 140 149 148 146 145 144 143 142 141 140 139 139
20 10 207 250 238 225 216 209 204 200 196 194 192 189
05 435 349 310 287 271 260 251 245 239 235 231 22
01 810 585 494 443 410 387 370 2386 346 337 320 32
KALINDI COLLEGE LIBRARY PT.O.
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a1 wor
denory
d.1. for numerator N

15 20 24 30 40 50 g0 100 120 200 50O o pr i
153 152 182 161 151 160 180 149 149 140 148 148 25
224 220 218 216 213 212 211 209 208 207 206 206 10 10
285 277 2764 270 268 284 262 250 258 25 2686 254 05
456 441 433 425 417 412 408 401 400 396 393 391 01
150 149 149 148 147 147 147 146 146 146 1456 145 25
217 212 210 208 205 204 203 200 200 199 188 187 .10 11
272 265 261 257 253 251 249 248 245 243 242 240 05
425 410 402 394 386 381 378 371 389 368 362 360 0O

148 147 146 145 145 144 144 143 143 143 142 142 25
210 206 204 201 180 197 106 184 183 192 181 180 .10 12
262 254 251 247 243 240 238 235 234 232 231 2% 05
401 386 378 370 362 357 354 347 345 341 338 336 01

148 145 144 143 142 142 142 141 141 140 140 140 25
205 201 198 196 193 182 18 188 188 18 18 185 10 13
253 1248 242 238 234 231 230 228 226 228 222 221 05

382 366 359 351 343 338 334 0827 2326 322 319 317 O

144 143 142 141 141 140 140 139 139 139 138 138 25
201 1906 194 191 180 187 18 183 183 182 180 180 .10 14
248 239 235 231 227 224 222 219 218 216 214 213 05
368 351 343 335 327 G822 318 311 309 306 303 300 O

1.43 1.41 1.41 1.40 1.39 1.38 1.38 1.38 1.37 1.37 1.36 1.36 25

197 182 1s0 187 185 183 18 179 179 177 176 176 .10 15
240 233 229 226 220 218 216 212 211 210 208 207 05
asp 337 320 321 313 308 305 298 296 292 280 28 0O

141 140 139 138 137 137 13 13 135 135 134 134 25

194 189 187 184 181 179 178 176 175 174 173 172 .10 18
035 228 224 219 215 212 211 207 206 204 202 201 05

241 326 318 310 802 297 293 288 284 281 278 275 01

140 139 138 137 136 135 135 134 134 134 133 133 25

191 186 184 181 178 176 175 173 172 171 160 169 .10 17
231 223 219 215 210 208 208 202 201 199 197 196 05
331 316 308 300 292 287 28 276 275 271 288 265 .01

139 138 137 136 135 134 134 133 133 12 13 132 25

189 184 181 178 175 174 172 170 169 168 167 166 .10 18
227 249 215 211 206 204 202 198 197 195 183 182 05
323 308 300 202 284 278 275 268 266 262 25 257 0

138 137 136 135 134 133 18 132 132 131 131 130 25

1s6 181 179 176 173 171 170 167 167 165 184 183 .10 19
023 216 211 207 203 200 198 194 193 191 189 188 05
315 300 292 284 276 271 267 280 258 255 251 249 o3

137 136 135 134 133 133 132 131 131 130 130 1

Jas 170 177 174 171 189 168 165 184 163 162 ,ﬁ? ‘fﬁ
220 212 208 204 189 197 195 191 190 188 188 (8 20
200 204 286 278 289 264 261 254 252 248 244 242 -g?

Ffa=< wefRawy
KALIND!I COLLEGE LIBRARY
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TABLE E3 UPPER PERCENTAGE POINTS OF THE FDISTRIBUTION (CONTINUED)

df.for

denom- d.1. for numerator N,

inator

) Pr 1 2 3 4 5 6 7 8 9 10 1 12

25 1.40 1.48 1.47 1.45 1.44 142 1.41 1.40 1.39 1.39 1.38 1.37
22 Ao 295 2.56 235 222 213 2.06 2.01 1.97 1.93 1.90 1.88 1.86
05 4.30 344 3.06 2.82 2.66 2.55 2.48 2.40 234 2.30 226 223
.01 7.95 572 482 4.31 399 3.76 3.59 3.45 3.35 3.26 3.18 312

25 1.39 1.47 1.46 1.44 1.43 1.41 1.40 1.39 1.38 138 1.37 1.36
24 10 293 2.54 233 219 2.10 2.04 1.98 1.94 1.91 1.88 1.85 1.83
05 426 3.40 3.01 2.78 2.62 2.51 242 2.36 2.30 2.25 221 2.18
01 7.82 5.61 4.72 4.22 3.90 3.67 3.50 3.36 3.26 3.17 3.09 3.03

25 1.38 1.46 1.45 1.44 1.42 1.41 1.39 1.38 1.37 1.97 1.36 1.35
26 10 201 2.52 2.3 217 2.08 2.01 1.96 1.92 1.88 1.86 1.84 1.81
.05 423 3.37 2.98 2.74 2.59 247 239 2.32 227 222 2.18 2.15
.01 7.72 553 4.64 4.14 3.82 3.59 3.42 3.29 3.18 3.09 3.02 2.96

.25 1.38 1.46 1.45 1.43 1.4 1.40 1.39 1.38 1.37 1.36 1.35 134
28 10 2.89 2.50 229 2.16 2.06 2.00 1.94 1.90 1.87 1.84 1.81 1.79
.05 420 3.34 2.95 2.7 2.56 245 2.36 2.29 2.24 2.19 215 212
.01 7.64 5.45 4.57 4.07 3.75 353 3.36 3.23 3.12 3.03 2.96 2.90

25 1.38 1.45 1.44 1.42 1.4 1.39 1.38 1.37 1.36 1.35 1.35 1.34

30 .10 288 249 2.28 214 2.05 1.98 1.93 1.88 1.85 1.82 1.79 1.77
.05 417 3.32 292 2.69 253 242 2.33 227 2.21 2.16 213 2.09

01 7.56 5.39 451 4.02 3.70 3.47 3.30 3.17 3.07 2.98 291 2.84

.25 1.36 1.44 1.42 1.40 1.39 1.37 1.36 1.35 1.34 1.33 1.32 1.31

40 10 284 244 223 2.09 2.00 1.93 1.87 1.83 1.79 1.76 1.78 1.7
.05 4.08 3.23 2.84 261 245 234 225 2.18 2.12 2.08 2.04 2.00

.01 7.31 5.18 4.31 3.83 3.51 3.29 3.12 2.99 2.89 2.80 273 2.66

25 1.35 1.42 1.41 1.38 1.37 1.35 1.33 1.32 1.31 1.30 129 129

60 .10 279 239 2.18 2,04 1.95 1.87 1.82 1.77 1.74 1.71 1.68 1.66
.05 4.00 3.15 2.76 253 237 225 217 210 2.04 1.99 1.85 1.92

.01 7.08 4.98 4.13 3.65 3.34 3.12 2.85 282 272 2.83 2.58 250

25 1.34 1.40 1.39 1.37 1.35 1.33 1.31 1.30 1.29 1.28 1.27 126

120 10 275 235 213 1.09 1.80 1.82 1.77 1.72 1.68 165 1.62 160
.05 382 3.07 2.68 245 229 217 2.09 2,02 1.96 1.91 1.87 1.83

.01 6.85 479 385 3.48 317 2.96 279 2.66 2.56 2.47 2.40 234

25 1.33 1.39 1.38 1.36 1.34 1.32 1.31 1.29 1.28 1.27 1.26 125

200 .10 273 233 2.1 1.97 1.88 1.80 1.75 1.70 1.66 1.63 1.60 157
.05 3.89 3.04 2.65 242 2.26 214 2.06 1.98 1.83 1.88 1.84 1.80

.01 6.76 4.7 388 a4 3an 2.89 273 2.60 250 241 234 227

25 1.32 1.39 1.37 1.35 1.33 1.31 1.29 1.28 1.27 1.26 1.24 1.24

o0 10 27N 2.30 2.08 1.94 1.85 1.77 1.72 1.687 1.63 1.60 157 155
.05 3.84 3.00 2.60 237 221 210 2.01 1.94 1.88 1.83 1.79 1.75

.01 6.63 4.61 3.78 332 3.02 2.80 284 2.51 24 232 225 2.18

) . RLO
KALINDI COLLEGE LIBRARY 1. 0.
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d.t. for
denom-
d.f. for numerator Ny inator
Pr N
16 20 24 % 4 s e 100 120 200 50 %
28 25
138 134 13 132 131 131 130 130 130 1.2 1?3 : 57 .10 2
181 176 173 170 167 165 164 161 160 150 1. 178 .05
216 207 203 108 194 101 180 185 184 182 180 231 01
208 283 275 267 2858 253 250 242 240 238 23 25
13 133 13 131 130 120 120 128 128 127 127 ::38 10 24
178 173 170 167 184 162 161 158 157 156 154 1. 05
211 203 108 104 189 186 184 180 179 177 175 173 01
289 274 268 268 240 244 240 233 231 227 224 221 .
134 132 131 130 120 128 128 126 126 126 125 125 25 26
176 171 168 165 161 159 158 155 154 153 151 150 .10
207 199 195 190 185 18 180 176 175 173 171 169 .05
281 266 258 250 242 236 233 226 223 219 216 213 01
133 131 130 120 128 127 127 126 125 125 124 124 25
174 169 166 163 150 157 156 153 152 150 149 148 .10 28

204 1.96 1.91 1.87 1.82 1.79 1.77 1.73 1.7 1.69 1.67 1.65 05
2,75 260 252 2.44 235 230 226 219 217 213 2.09 2.08 o1

1.32 1.30 1.29 1.28 1.27 1.26 1.26 1.25 1.24 1.24 1.23 1.23 25
1.72 1.67 1.64 1.61 157 1.55 1.54 1.51 1.50 1.48 1.47 1.46 10 30
201 1.83 1.89 1.84 1.79 1.76 1.74 1.70 1.68 1.66 1.64 1.62 .05
2.70 255 247 239 2.30 225 221 2.13 2.1 2.07 2.03 2.01 01

1.30 1.28 126 1.25 1.24 1.23 122 1.21 1.21 1.20 1.19 1.19 25
1.66 1.61 157 1.54 1.51 1.48 1.47 1.43 1.42 1.41 1.39 1.38 10 40
102 1.84 1.79 1.74 1.69 1.66 1.64 1.59 1.58 1.55 1.53 1.51 .05
252 237 229 220 21 2.08 2,02 1.94 1.92 1.87 1.83 1.80 .01

127 1.25 1.24 1.22 1.21 1.20 1.19 1.17 117 1.16 1.15 1.15 25
1.60 1.54 1.51 1.48 1.44 1.41 1.40 1.36 1.35 1.33 1.31 1.29 10 60
184 1.75 1.70 1.65 1.59 1.56 1.53 1.48 1.47 1.44 1.41 1.39 05
235 220 212 2,03 1.94 1.88 1.84 1.76 1.73 1.68 1.63 1.60 01

124 1.22 1.21 1.19 1.18 1.17 1.16 1.14 1.13 1.12 1 1.10 25
1.56 1.48 1.45 1.41 1.37 1.34 1.32 1.27 1.26 1.24 1.21 1.19 10 120
1.75 1.66 1.61 1.56 1.50 1.46 1.43 1.37 1.35 1.32 1.28 1.25 05
2.19 203 1.95 1.86 1.76 1.70 1.66 1.56 1.53 1.48 1.42 1.38 01

123 1.21 1.20 1.18 1.16 1.14 1.12 1.1 1.10 1.09 1.08 1.06 25
1.52 1.46 1.42 1.38 1.34 1.31 1.28 1.24 1.22 1.20 117 1.14 10 200
1.72 1.62 1.57 1.52 1.46 1.41 1.39 1.32 1.29 1.26 1.22 1.19 05
213 1.97 1.89 1.79 1.69 1.63 1.58 1.48 1.44 1.39 1.33 1.28 .01

122 118 118 116 114 113 112 100 108 107 104 100 25
140 142 138 134 130 128 124 118 117 113 108 100 10 00
167 157 152 146 139 136 132 124 122 117 111 100 .05
204 188 179 170 160 152 147 138 132 125 145 100 .01




1546 27
526 APPENDIXES

TABLE E4 UPPER PERCENTAGE POINTS OF THE x? DISTRIBUTION

5% area 25% area
Example
Pr(x? > 10.85) = 0.95 5% area
Pr(x?>2383) =025 fordf =20 <
Pr(x? > 31.41) = 0.05 v
0 10.85 2383 4
Degrees Pr
of Freedom 995 .890 975 950 .900
1 392704 x 10~'0 157088 x 10-° 982069 X 10~® 393214 x 10~ 0158
2 0100 .0201 0506 1026 2107
3 0717 .1148 2158 3518 5844
4 2070 2971 4844 7107 1.0636
5 4117 5543 8312 1.1455 1.6103
6 6757 8721 1.2373 1.6354 2.2041
7 .9893 1.2390 1.6899 2.1674 2.8331
8 1.3444 1.6465 21797 2.7326 3.4895
9 1.7349 20879 2.7004 3.3251 4.1682
10 2.1559 2.5582 3.2470 3.9403 4.8652
1 2.6032 3.0535 3.8158 45748 5.5778
12 3.0738 3.5706 4.4038 5.2260 6.3038
13 3.5650 4.1069 5.0087 58919 - 7.0415
14 4.0747 4.6604 5.6287 6.5708 7.7895
15 4.6009 5.0294 6.2621 7.2609 8.5468
16 51422 5.8122 6.9077 7.9616 9.3122
17 5.6972 6.4078 7.5642 8.6718 10.0852
18 6.2648 7.0149 8.2308 9.3905 10.8649
19 6.8440 7.6327 8.9066 10.1170 11.6509
20 7.4339 8.2604 9.5908 10.8508 12.4426
21 8.0337 8.8972 10.2829 11.5913 13.2396
2 8.6427 9.5425 10.9823 12.3380 14.0415
23 9.2604 10.1957 11.6885 13.0905 14.8479
24 9.8862 10.8564 12.4011 13.8484 15.6587
25 10.5197 11.5240 13.1197 14.6114 16.4734
26 11.1603 12.1981 13.8439 15.3791 17.2919
27 11.8076 12.8786 145733 16.1513 18.1138
28 12.4613 13.5648 15.3079 16.9279 18.9392
29 13.1211 14,2565 16.0471 17.7083 19.7677
) 13.7867 14.9535 16.7908 18.4926 20.5992
40 20.7085 22.1643 24.4331 26.5093 29.0505
50 27.9907 29.7067 32.3574 34.7642 37.6886
60 35.5346 37.4848 40,4817 43.1879 46.4589
70 43,2752 45.4418 48.7576 51,7393 55.3290
80 §1.1720 53.5400 57.1532 60.3915 64.2778
90 50.1963 61.7541 65.6466 69.1260 73.2912
100" 67.3276 70.0648 74,2219 77.9295 82.3581

waj.wm1wmw\@ - V(2k - 1) = Zfollows the standardized normal distribution, where krepresents the
degrees of freedom.

Fiferd) werfdaTed GRadrerd

ALINDI COLLEGE LIBRARY PTO.



1546 28

APPENDIX E: STATISTICAL TABLES 527

750 500 250 .100 050 025 010 .005
1015 4549 1.3233 2.7055 3.8415 5.0239 6.6349 7.8794
5754 1.3863 2.7726 4.6052 5.9915 7.3778 9.2103 10.5966
12125 2.3660 4.1084 6.2514 7.8147 9.3484 11.3449 12,8381
1.9226 3.3567 5.3853 7.7794 9.4877 11.1433 13.2767 14,8602
26746 4.3515 6.6257 9.2364 11.0705 12.8325 15.0863 16.7496
3.4546 5.3481 7.8408 10.8446 12.5916 14.4494 16.8119 18.5476
42549 6.3458 9.0372 12.0170 14.0671 16.0128 18.4753 20.2777
5.0706 7.3441 10.2188 13.3616 15,5073 17.5348 20.0902 21.9550
5.8988 8.3428 11.3887 14.6837 16.9190 19.0228 21.6680 23.5893
6.7372 9.3418 12.5489 15.9871 18.3070 20.4831 23.2093 25,1882
7.5841 10.3410 13.7007 17.2750 19.6751 21.9200 24.7250 26.7569
84384 11.3403 14.8454 18.5494 21.0261 23.3367 26.2170 28.2995
9.2991 12.3398 15.9839 19.8119 22.3621 24.7356 27.6883 29.8194
10.1653 13.3393 17.1170 21.0642 23.6848 26.1190 29.1413 31.3193
11.0365 14.3389 18.2451 22.3072 24.9958 27.4884 30.5779 32.8013
119122 15.3385 19.3688 23.5418 26.2962 28.8454 31.9999 34.2672
12.7919 16.3381 20.4887 24.7690 27.5871 30.1910 33.4087 357185
136753 17.3379 21.6049 25.9894 28.8693 31.5284 34.8053 37.1564
14.5620 18.3376 22.7178 27.2036 30.1435 32.8523 36.1908 38.5822
15.4518 19.3374 23.8277 28.4120 31.4104 34.1696 37.5662 39.9968
16.3444 20.3372 24.9348 29.6151 32.6705 35.4789 38.9321 41.4010
17.2396 21.3370 ~  26.0393 30.8133 33.9244 36.7807 40.2894 42.7956
18.1373 22.3369 27.1413 32.0069 35,1725 38.0757 41.6384 44.1813
19.0372 23.3367 28.2412 33.1963 36.4151 39.3841 42,9798 45,5585
19.9393 24.3366 29.3389 34.3816 37.8525 40,6465 44.3141 46.9278
20.8434 25.3364 30.4345 35.5831 38.8852 41.9232 45.6417 48.2899
21.7494 26.3363 31.5284 36.7412 40.1133 43.1944 48.9630 49.6449
226572 27.3363 32.6205 37.9159 41.3372 44.4607 48.2782 50.9933
23.5666 28.3362 33.7109 39.0875 42,5589 45.7222 49.5879 52.3356
244776 29.3360 34.7998 40.2560 43.7729 46.9792 50.8922 53.6720
33.6603 39.3354 45.6160 51.8050 55,7585 59.3417 63.6907 66.7659
429421 49.3349 56.3336 63.1671 67.5048 71.4202 76.1539 79.4900
522938 59.3347 66.9814 74.3970 79.0819 83.2976 88.3794 91.8517
61.6983 69.3344 77.5786 85.5271 90.5312 95.0231 100.425 104.215
71.1445 79.3343 88.1303 96.5782 101.879 106.629 112.329 116.321
80.6247 89.3342 98.8499 107.565 113.145 118.138 124.116 128.299
80.1332 99.3341 109.141 118.498 124,342 129,561 135.807 140.169

Source: Abridged from E.. S. Pearson and H. O. Hartley, eds., Blometrika Tables for Statisticians, vol

-1.3rd ed,, Table 8, C
University Press, New York, 1966. Reproduced by permission of the edltors and trusiees of Blometrika ambridge

P HEIAETTY TR
KALINDI COLLEGE LIBRARY



1546 29

528 APPENDIXES

TABLE E-Sa  DURBIN-WATSON d STATISTIC: SIGNIFICANCE POINTS OF d, AND dy, AT 0.05 LEVEL OF
SIGNIFICANCE

k=1 r=2 k=3 k=4 k'=5 kK'=6 k=7 k'=8 k=9 k' =10
"4 &% & d& & d & O & d @& o & dy & dy 4 d 4 oy

Q610 1400 — i - = s=: . . s o = o = _ _ — — — —
Q700 1356 0467 1896 — = - a s s = = = - it = - . — —
0763 1332 0559 1777 0368 2287 — — e L T Ry = .
0B24 1320 0629 1699 0455 2128 0206 258 — — — — — — — = = =— — -
Q878 1320 0697 1641 0525 2016 0376 2414 0243 282 — — — — — — — — — —

0827 1324 0658 1604 0595 1928 0444 2283 0316 2645 0209 8005 — — — — — — — —
0871 1331 0812 1578 0658 1884 0512 2177 0379 2506 0268 28X 0171 3149 — — — — — —
1010 1340 0861 1562 0716 1816 0574 2094 0445 2300 0328 2602 0230 2085 0.147 3266 — — — —
1045 1350 0905 1551 0767 1779 0632 2030 0505 2206 0380 2572 0286 2.848 0200 3411 0427 3380 —  —
1077 1361 0846 1543 0B14 1750 0685 1977 0562 2220 0447 2472 0343 2727 02561 2679 0175 3216 0.111 3438
1106 1371 0882 1539 0857 1728 0734 1935 0615 2157 0502 2388 0398 2624 0304 2860 0222 3090 0155 3304
1133 1381 1015 1536 0897 1710 0778 1900 0.684 2104 0554 2318 0451 2537 0356 2757 0272 2076 0.198 3184
1158 1.391 1.046 1.535 0933 1.696 0820 1872 0710 2060 0603 2257 0502 2461 0407 2667 0321 2873 0244 3073
1180 1401 1.074 1536 0967 1685 0859 1848 0752 2023 0649 2206 0549 2396 0456 2589 00269 2783 0260 2674
1201 1411 1100 1537 0998 1676 0.894 1828 0792 1991 0692 2162 0505 2336 0502 2521 0416 2704 0336 2885
21 1221 1420 1125 1538 1026 1660 0027 1812 0820 1.964 0732 2124 0637 2200 0547 2450 0461 2633 0380 2.806
1230 1429 1147 1541 1053 1664 0858 1797 0863 1040 0769 2080 0677 2246 0588 2407 0504 2571 0424 2734
1257 1437 1.188 1.543 1.078 1680 0986 1785 0.895 1920 0804 2061 0715 2208 0628 2360 0545 2514 0465 2670
1273 1446 1188 1546 1101 1656 1.013 1.775 0025 1.002 0837 2035 0751 2174 0866 2318 0584 2464 0506 2613
1288 1454 1206 1550 1.123 1.6854 1.038 1767 0.053 1.886 0868 2012 0784 2144 0702 2280 0621 2419 0544 2560
1302 1461 1224 1.553 1,143 1652 1062 1758 0.979 1873 0897 1892 0.6816 2.117 0735 2246 0657 2379 0581 2513
1316 1489 1240 1.556 1.162 1651 1.084 1753 1004 1861 0025 1.974 0845 2093 0.767 2216 0691 2342 0616 2470
1328 1476 1255 1.580 1181 1650 1.104 1747 1.028 1850 0051 1.858 0.874 2071 0788 2.188 0723 2.309 0650 2.43
1341 1483 1270 1.583 1.198 1.650 1.124 1743 1.050 1.841 076 1048 0800 2052 0826 2164 0753 2278 0882 2396
1352 1489 1284 1567 1214 1650 1143 1739 1.071 1.833 0098 1631 0826 2.084 0854 2141 0782 2251 0712 2363
1353 1406 1297 1570 1229 1650 1180 1735 1090 1825 1020 1920 0.850 2018 0.879 2120 0810 2226 0741 2333
1373 1502 1300 1574 1.244 1650 1.177 1732 1.108 1.819 1041 1900 0872 2.004 0004 2102 0836 2208 0.769 2.306
1383 1508 1.321 1.577 1258 1.851 1.198 1.730 1.127 1.813 1061 1900 0094 1091 0627 2085 0.861 2.181 0795 2.281
1383 1514 1333 1.580 1271 1.652 1208 1.728 1.144 1.808 1,080 1.861 1.015 1.979 0.950 2089 0.885 2162 0821 2.257
1402 1518 1343 1584 1283 1653 1222 1726 1.160 1.803 1.097 1.884 1034 1967 0071 2054 0508 2.144 0.845 2236
1411 1.525 1354 1.587 1.205 1654 1236 1724 1.475 1799 1.114 1.877 1.053 1957 0.891 2041 0830 2.127 0868 2.216
1410 1530 12364 1500 1.307 1.655 1249 1.723 1.180 1705 1131 1.870 1.071 1648 1011 2029 0851 2112 0891 2198
1427 1535 1373 1.504 1.318 1.656 1.261 1722 1.204 1792 1146 1.864 1,088 10880 1.0290 2017 0570 2.098 0812 2180
1435 {540 1382 1507 1328 1658 1.273 1722 1.218 1788 1.161 1850 1104 1932 1,047 2007 0990 2.085 03532 2.164
1442 1544 12391 1600 1338 1650 1285 1721 1.230 1786 1175 1.854 1120 1924 1084 1897 1.008 2072 0952 2.149
1475 1566 1420 1.615 1.383 1.666 1336 1720 1.287 1.776 1.238 1835 1189 1.895 1.139 1958 1089 2022 1038 2088
1508 1585 1462 1628 1421 1.674 1378 1721 1.335 1.771 1201 1822 1.246 1.875 1201 1880 1.156 1986 1110 2044
1528 1601 1490 1641 1.452 1.681 1.414 1724 1.374 1.768 1334 1814 1204 1861 1258 19090 1212 1.959 1.170 2010
1540 1616 1514 1652 1480 1680 1444 1727 1408 1767 1372 1808 1.335 1.850 1.298 1894 1.260 1.939 1222 1.984
1667 1629 1588 1862 1.503 1.606 1.471 1731 1433 1767 1404 1.805 1.370 1.843 1.336 1882 1.301 1923 1.266 1.964
1583 1641 1554 1672 1525 1700 1494 1735 1464 1768 1433 1.802 1401 1.837 1360 1873 1.337 1910 13058 1948
1608 1652 1571 1.680 1543 1700 1516 1780 1487 1.770 1458 1.801 1428 1.834 1.369 1867 1.360 1.901 1338 1.935
1611 1682 1586 1688 1560 1.716 1,534 1743 1.507 1.772 1480 1.801 1453 1.831 1425 1861 1.367 1890 1360 1.025
\E24 1671 1600 1696 1575 1.721 1560 1.747 1525 1.774 1500 1.801 1474 1.828 1448 1857 1422 1886 1.396 1016
1635 1679 1612 1708 1580 1726 1.566 1761 1.542 1776 1518 1.801 1.494 1.827 1460 1854 1.445 1881 1420 1.909
1645 1687 1623 1708 1602 1732 1579 1766 1.667 1778 1535 1802 1512 1827 1480 1852 1465 1877 1442 1008
1654 1604 1634 1715 1613 1736 1.582 1756 1.571 1780 1550 1.800 1520 1.826 1506 1850 1.484 1674 1462 1.898
1720 1746 1706 1760 1693 1774 1679 1788 1665 1.802 1651 1.817 1637 1.832 1.622 1847 1608 1862 1584 1877
1756 1778 1748 1789 1738 1700 1728 1810 1718 1820 1.707 1.831 1.667 1.841 1.686 1852 1.675 1.863 1665 1.874

b wh mk ok ko gk ek
deaslarrdmn-tomun

§§§asmsaaasusasaassarassaumaaaamm
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k=11

k'=18

k'= 16

k=18

k' =17

k=18

k=10

noa

dy

[ 1

&

q

dy

=

&

a

a2

&

a

&

&

16 0.098
17 0.138
18 om
19 0220
20 0283
21 0307
2 0349
23 03
24 043Y
28 0470
26 0.508
27 0544
0.578
0.612
0.643
0.674
0.708
0731
0.758
0.783
0.808
0.891
0.854
0.875
0.806
0.088
1.064
1129
1.184
1231
1212
1.908
1.340
1.369
1.368
1.418
1439
1.579
1.654

B eSS Re IR sERURERRBLRER

3.508
337
a.268
3.160
3.083
2078
2.807
2.026
2.781
2.702
2640
2,600
2.858
2.618
a7
2443
2.4
2.382
2358
2.3%0
2.306
2.286
2.285
2246
2.228
2156
210
2062
2,081
2.006
1.986
1.970
1.857
1,046
1.637
1.629
1923
1.882
1.885

0.087
0129
0.160
0.200
0.240
0.281
0.322
0.962
0.400
0.438
0478
0.610
0.544
0.577
0.608
0.638
0.688
0.688
o0.722
0.748
o772
0.798
0819
0.840
0.938
1018
1.087
1.145
1.185
1.289
1.2m
1.311
1.342
1.980
1.364
1418
1.564
1.643

3.657
3441
3338
3254
3141
2057
2078
2,008
2,044
2784
2.7%
2.680
2,654
2.682
258
2.617
2.484
2.454
2426
2.908
2.374
2.361
2.320
2.309
2.226
2.163
2.118
2079
2.049
2.028
2.008
1.891
1977
1.068
1.966
1.948
1.808
1.806

0.078
['ARL
0145
0.182
0.220
0.259
0.267
0.338
037
0.400
0.445
047
0512
0.545
0576
0.608
0.634
0.662
0.680
0.714
0.739
0.763
0.785
0.887
0973
1.045
1.108
1.160
1.208
1.247
1.283
1316
1.944
1.370
1.3
1.550
1.632

3,603
3406
3.906
8.900
am
3.128
3.088
2083
20w
2,880
2,808
2768
2,708
2.665
2625
2.588
2.854
2.621
2402
2464
2438
2413
2391
2266
2,226
217
2127
2.088
2.088
2.043
2,024
2.008
1.008
1.084
1.674
1.624
1.008

0.202
0.230
0.278
0312
0.348
0,383
0.418
0451
0.484
0.615
0.546
0.575
0.604
0.631
0.857
0.689
0.707
0.731
0.838
o.ee7
1.008
1.088
1.124
1472
1.216
1.288
1.287
1.318
1.345
131
1.635
1.621

azmn
i
ane
8.061
2087
2928
2874
2823
2778
273
2,662
2,654
2619
2,588
2.585
2526
2489
2473
2.367
2287
2225
24m
2138
2108
2.080
2.050
2.040
2.025
2012
2,000
1.840
1019

Il

0.088
0.091
0.120
0.168
0.188
0.221
0.268
0.281
0.325
0.958
0362
0.425
0.457
0.488
0518
0.547
0576
0.602
0.628
0.653
0.678
0.788
0.882
0.061
1.029
1.088
1.188
1.184
1.224
1.260
1.282
1.3e1
1.347
1.619
1.610

a.67e
3683
3.406
3.400
3927
2251
17
a112
3.060
2.082
2,097
2.887
2.840
2,788
2754
ame
2,680
2,648
2614
2.585
2.557
2430
2,350
2.281
2.227
2.183
2148
2118
2.088
2073
2,065
2.040
2.026
1.956
1.831

0.068
0.083
0.110
0.141
0.172
0.206
0.238
o.2m
0.305
0.997
0.370
0.401
0.432
0.482
0.462
0.620
0.548
0.578
0.600
0.626
0.740
0.836
0.019
0.800
1.062
1.1058
1.168
1.186
1.232
1.266
1.206
1.924
1.604
1.509

810
8,535
3454
337
3.308
3233
3168
a107
3.080
2,906
2,048
2.600
2.054
2.818
2.774
2.738
2.708
2671
2641
2612
2414
2338
2278
2.220
2.188
2158
2.120
2108
2.085
2.068
2,053
1.672
1.943

pLbd

0.062
0.078
0.101
0.130
0.160
0181
0.222
0.264
0.208
0.317
0.340
0.3m@
0.400
0.430
0.467
0.486
0.522
0.540
0.676
0.692
0.782
0.877
0.951

1.018
1.072
1421

1.166
1.206
1.240
1.27M

1.901

1.480
1.588

a7
2.650
a.672

3.349
3263
a21e
a.180
2108
08.050
2.000
2,064
2010
2,888
2,820
2.782
2,757
2724
2.686
2479
2,396
2330
2276
2232
2.186
2.185
2139
2116
2.087
2.080
1.980
1.955

0.070
0.004
0,120
0,140
0178
0.208
0.238
0.260
0.200
0.320
0.350
0.388
0417
0.445
0.472
0.409
0.526
0.644
0.747
0.836
0013
0.860
1.088
1.080
1.138
1477
1213
1.247
1.217
1.474
1.576

VEELE R

4769
3678
3.004
.60
3.460
3.902
aa27
8,208
3.208
3.169
3.100
3,061
3.006
2,061
2820
2.880
2.843
2.808
2,650
2.544
2454
2382
2323
2275
2235
2.201
2172
2.148
2,126
2,108
2.006
1.967

o
gllllllll =

ig

0.112
0.138
0.168
0.106
0.224
0.268
0.288
0.312
0.340
0.360
0.297
0.424
0.451
0.477
0.568
0.708
0.796
0.874
0.644
1.006
1.068
1.108
1.148
1.187
1.222
1.283
1.458

Prrrrrnd

2,610
2,612
2434
23m
2.318
2.275
2.238
2.206
2178
2.166
2138
2023
1.879

EELEELE |

0.041
0.081
0.104
0.120
0.168
0.183
o211
0230
0.267

0323
0351
0378
0.404
0.430
0.563
0.660
0.754

0.808
0871
1.027
1.078
121
1.160
1197
1220
1443
1.664

a0

a180
3142
2.087
3.064
a03
2.074
2.807
2.676
2671
2.487
2419

2318
2275
2241
2211
2.186
2184
2.040
1.901

Note: i = number of observations, k' = number of explanatory variables excluding the constant term.
Sowrce: This tabie Is an edension of the original Durbin-Watson table and Is reproduced from N. E. Savin and K. J. White, “The Durbin-Watson Test for Serlal
Cormelation with Extreme Small Samples or Many Regressors,” Econometrica, vol. 45, November 1977, pp. 1989-86 and as comrected by R. W. Farebrother,
Econometrica, vol. 48, Seplember 1980, p. 1554, Reprinted Dy permission of the Economelric Soclety.

Example E.1.

Ifn=40and k' =4,d; = 1.285and dy; = 1.721. If a computed d value is less than
1.285, there is evidence of positive first-order serial correlation; if it is
than 1.721, there is no evidence of positive first-order serial correlation; but if
d lies between the lower and the upper limit, there is inconclusive evidence
regarding the presence or absence of positive first-order serial correlation.

ter
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TABLE E-5b DURBIN-WATSON d STATISTIC: SIGNIFICANCE POINTS OF d, AND dy, AT 0.01 LEVEL OF

SIGNIFICANCE

a

K=1

k=3

k'=4 k'=5 k'=86

k'=7

k'=8

k=0

k' =10

2

dy

[

dy

dy

B-.-4..-n.¢.nd—-n
D ENDNEAEON - D DO

~N
-

R8BI R B R NREBREBEE YRR

8

1.661
1.603

1462 1626 1441 1.647 1421 1670

1633 1716 1.623 1725 1813 1.736

O I |

1.603

1.748

1,378
1.516
1.602

1.108
1.183
1182
1.227
1.260
1.287
1.312
1.338
1,367

1.682

1.025
1.811

1.887
1.878
1.824
1.805
1.785
1.771
1.761
1.754
1.748
1.745
1.743
1.741
1.741
1.741
1.752
1.768

1.072 1.817
1.120 1.802
1.162 1.702
1.199 1,783
1232 1777
1.262 1.773
1.288 1.769
1.313 1.787
1.335 1.765
1488 1.767
1671 1779

diferd weIfdarey qRedrery
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il k=1 ' =13 K =14 k' =16 K =18 K =17 k' =18 k=10 K=®
P4 % 4 & 4 @& 4 @& 4@ & @ o 4« W & % a4 Q4 dy
16 0060 3448 — _  _ = - ™

17 0.084 3286 0053 3508 — _ _ _ . _
18 0113 3146 0075 3358 0047 3267 — — — —
18 0145 3023 0.102 3227 0.087 3.420 0043 3601 = e i - -
20 0178 2014 0131 3100 0082 3207 0081 3474 0038 3680 — — —
21 0212 2817 0162 3004 0110 3185 0084 2358 0055 3621 0036 3671 —
2 0245 2720 0104 2900 0148 3084 0100 3252 0077 3412 0060 3662 0032 8700 — — —
23 0281 2651 0227 2822 0.478 2991 0136 3165 0100 3311 0070 3450 0048 3607 0020 3726 — - = -
24 0315 2580 0260 2744 0200 2906 0.165 3086 0126 3218 0002 3363 0085 3501 0043 3620 0.027 2747 ~ -
25 0348 2517 0202 2674 0240 2820 0.194 2982 0162 3131 0116 3274 0.085 3410 0060 3538 0.0 3657 0026 3766
26 0381 2480 0324 2610 0272 2758 0.224 2008 0180 3060 0.141 3101 0.107 3326 0079 3462 0065 3.672 0036 3662
27 0413 2408 0356 2552 0303 2.694 0253 2896 0208 2676 0167 3.113 0.131 3246 0100 3.371 0073 3.400 0061 3602
0444 2383 0387 2499 0333 2635 0283 2772 0237 2.007 0,104 3040 0.166 3,169 0122 3204 0063 3412 0068 3624
0474 2321 0417 2451 0363 2582 0313 2713 0266 2.843 0.222 2872 0.162 3.008 0146 3.220 0.114 3.338 0.087 2460
0.503 2283 0447 2407 02363 2533 0342 2650 0204 2785 0.249 20900 0.208 3,032 0171 3.162 0.137 23.267 0.107 3379
0531 2248 0475 2367 0422 2487 0371 2600 0322 2730 0277 2.8561 0234 2870 0198 3087 0.160 3201 0.128 2311
0558 2216 0503 2330 0450 2446 0300 2563 0350 2,680 0304 2.707 0.261 2812 0221 3026 0184 3.137 0151 2246
0.585 2.187 0530 2.208 0477 2408 0426 2520 0377 2633 0331 2.746 0.267 2868 0248 2660 0200 3.078 0.174 3184
0610 2160 0.556 2266 0503 2373 0452 2481 0404 2.500 0357 2,600 0313 2808 0272 2016 0233 3022 0197 3126
08634 2136 0581 2237 0520 2340 0478 2444 0430 2550 0383 268565 0339 2761 0207 2.866 0257 2060 0221 3071
0.658 2.113 0605 2210 0.554 2310 0.504 2410 0455 2512 04090 2614 0384 2.717 0322 2818 0282 2.919 0244 3019
0680 2082 0628 2186 0578 2282 0528 2370 0480 2477 0434 2576 0389 2675 0.347 2774 0308 28672 0268 2060
0.702 2073 0651 2164 0601 2256 0.552 2350 0504 2445 0458 2.540 0414 2,637 0371 2733 0320 2828 0201 2023
0.723 2055 0673 2143 0623 2232 0.575 2323 0528 2414 0482 2507 0438 2.600 0395 2.604 0354 2.787 0316 2879
0.744 2039 0684 2123 0645 2210 0,507 2207 0551 2386 0.505 2476 0461 2.566 0418 2857 0377 2.748 0328 2838
J 1672 0780 2.044 0744 2118 0700 2193 0665 2269 0612 2346 0.570 2424 0528 2.503 0488 2.682 0448 2681
0913 1.625 0871 1.687 0.820 2051 0787 2116 0746 2.182 0.705 2.250 0.665 2.318 0625 2.387 0.586 2456 0548 2.526
0.879 1891 0540 1.845 0802 2002 0.863 2050 0825 2.117 0.786 2.176 0.748 2.237 0711 2.208 0.674 2.350 0637 2421
1.087 1.865 1.001 1814 0065 1964 0820 2015 0893 2067 0857 2.120 0.822 2173 0.788 2.227 0751 2.283 0718 2.338
1.087 1.845 1.053 1889 1020 1.934 0686 1980 0853 2027 0819 2075 0.886 2.123 0.852 2172 0819 2.221 0786 2272
1.131 1.831 1.080 1870 1.088 1811 1.037 1953 1.005 1.095 0.674 2.038 0843 2.082 0011 2.127 0880 2.172 0848 2217
1.170 1818 1.141 1856 1.111 1.868 1.082 1.931 1.052 1.870 1.023 2.009 0.983 2.040 0.964 2.080 0934 2.131 0805 2.172
1205 1810 1.177 1844 1.150 1878 1.122 1.913 1.004 1.040 1.086 1.084 1.030 2.022 1.011 2.050 0883 2.007 0056 2136
1236 1803 1210 1.834 1.184 1,866 1.158 1.888 1.132 1931 1.108 1.085 1.080 1.900 1.053 2.033 1.027 2.068 1000 2104
1284 1798 1240 1827 1216 1.856 1.191 1.886 1.166 1.917 1.141 1.848 1.116 1.970 1.091 2012 1.088 2.044 1.041 2077
1280 1783 1267 1821 1244 1848 1.221 1876 1167 1.805 1.174 1.934 1,150 1.963 1.126 1.883 1.102 2,023 1079 2064
1.314 1.780 1292 1.816 1.270 1.841 1248 1868 1226 1.895 1208 1922 1.181 1.840 1.158 1977 1.136 2.006 1.113 2084
1473 1783 1458 1780 1444 1814 1420 1830 1.414 1.847 1400 1.863 1.385 1.880 1.370 1.807 1.355 1.913 1340 1.831
1.561 1791 1.550 1801 1530 1813 1528 1824 1518 1.836 1.507 1.847 1405 1.880 1.484 1.871 1474 1883 1462 1.806

T T A
|

(R B
| |
I I |
 E O i A

BB R8RB RSN ESRREBRYERS
g

Note: n = number of observations, k' = number of explanatory variables excluding the constant term,
Source: Savin and White, op. cit., by permission of Econometric Society.
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wrEl & fow Bdw

1 @ UE-13 & e & I Ry 1w FAuilRe e @ s s o

2. @Ry A @ A fAwlm & ‘e’ (A) 3k @ (B))

3. WA @ A A g ¥ ¥ e dte wel @ IR T

4. 3fm sw@El /R @ IwEn s 2

5, wWeg-A A oY IV W T IR AAT 6w w0 P, vk W -a A fef Ivdy wuw
F 3 wAE 12 FE® TR

6. fard St e &1 IR Y THG W H W T A Ieokd o |
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SECTION-A
(Attempt any 5 questions out of 7)

1. The aggregate production function in the Classical Model is given as: Y = F(K,L).
Using the data in the Table-1 below, draw the aggregate production function
curve and the corresponding marginal productivity of labour (MPN) curves. Identify
the area on the MPN curve that exhibits diminishing returns.

Table-1
N=Labour 0 1 2 3 4 5 6
Y=Output | 0 10 20 28 33 34 32

2. Elaborate upon the Cambridge approach to the quantity theory of money.
Compared to the Fisherian version, how does the Cambridge version represent

a step toward more modern monetary theories?

3. What are the sources of nominal wage rigidity according to the Keynesian theory?
Explain.

4. Discuss Friedman’s theory of natural rates of unemployment and output. Illustrate
the natural rates of employment and output using a suitable diagram.

5. What is the Keynesian interpretation of the Philips curve? How does it differ
from the natural rate theory in terms of policy conclusions? Elaborate.

6. What is the key assumption behind the life cycle hypothesis? Illustrate the pattern
of lifetime income, consumption, saving, and wealth in the life - cycle model in

terms of a suitable diagram.

7. Is there a relation between stock market and the cost of capital? In this context,
describe the q theory of investment.

SECTION-B
(Attempt any S questions out of 7)

| “In the Classical model, labour supply depends positively on the real wage”.

Discuss.

2. Derive Keynesian aggregate demand schedule from IS-LM model. How does an
increase in money supply affect the aggregate demand schedule?

3 Elaborate upon Friedman’s analysis of the long-run effects of monetary policy
How do they differ from the corresponding short-run effects? ‘
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4.

Derive the Keynesian aggregate supply curve with the assumption of fixed money
wage. Explain how aggregate supply responds to a change in the price level along
the Keynesian aggregate supply curve.

What are the general characteristics and criticism of theory of adaptive
expectations? Explain with a suitable example.

Suppose that a person starts life at age 20, plans to work until age 65, and will
die at age 80 and that annual labour income, YL, is $30,000. From this information,
calculate the following figures for this person: (i) lifetime resources, (ii) annual
consumption, (iii) marginal propensity to consume, (iv) maximum wealth
accumulated. What would be the increase in his annual consumption if (a) income
were to rise permanently by $3,000 per year (at age 20), and (b) income were
to rise by $3,000 but only for one year (at age 20)? Calculate MPC out of
permanent income and transitory income for cases (a) and (b) above.

What is desired capital stock? Discuss the determinants of desired capital
stock.

WE-A (SECTION-A)
(1 % @ et 5 7% & e 2)

e AiEA (Classical Model) ¥ ¥ahel Ieqe e ( Aggregate Production Function) f2ar
@ 3 AR & T afeE -1 & AiwE 1 ITN T Y, G IR BT IF AR
Fard &9 &t @ IAREA (MPN) T @R 99 3 d9id IaeEdr 9% W 39 Ay
i YEaH Hfoe A FEAA Ffawe (Diminishing Returns) @t wefifq @ 21

Atferant - 1
N (=%) 0 1 2 3 4 5 6
y (I<mEA) 0 10 20 28 33 34 32

W%Wﬁ%ﬁ’ (Quantity Theory of Money) & &faw gfeaivl @ R ¥ aufy
Fifore) FhaR & T &1 goel A, DfEw demm e e Rl @ Sk v s
74 27

#afaasr ferd (Keynesian Theory) & JHER H#M= WG FIRA (Nominal W
Rigidity) @ | @41 87 ame g

i @ A A e A wgfaen A F e w ot A v Segen s
&1 I I A IR I 6 wgfas @ §) we i

o) weifdarey qwaTey
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5.

fsfera @ (Phillips Curve) 2 @R @rem 71 37 Afama Fradl 2 @28 % 7
wFE W e ¥ 27 s 87 fmw @ @)

e W GREe ( Life Cycle Hypothesis) @ 918 ¥ awon a1 7 v& 3747 Es
= WMo A S T A A S I, ITA, TG I G B F@ET F A A
T W AR IR G F AR B A wan 27 7@ g A FRw A g Fer
(g Theory of Investment) T Ui FiferQl

We-a (SECTION-B)
(1 %@ 4 s y¥i @ I )

“qiesig e (Classical model) ¥, 59 @t FYfd A ANGY W FFIIHE €9 4 i
Fr 217 w4 e
IS-LM #ieet ¥ #ARGT Gt AN (Aggregate Demand) FTGA FA—~ HMfwg! a1
Jgfs ¥ gfe Foe AN AR A DY WA FA 27
AMfew Ay B el @ 2 T @ R w1 R F oo Fife 3 gaftm
Fqeiiorn wwal & B e 87
ﬁ"l’(@‘ﬁl@’ﬂﬂ UROT & 919 FRfaaT g@d -Hl'ﬁ (Aggregate Supply) T FHa~
Ffoe| Tw=e R ARG g A 9 & 919 e TR A IRa0T & (oY g A
9 gl & 21
FAFmeAAA FAEA (Adaptive Expectations) & forgia @t amma faswa st sy
a1 27 T I9gEF IAECN & WY GAAR |
i o & v wafa 20 af @ g A e I a2, 65 it JY TF FW F
2 Ao = 2, AR 80 o Y FY A IFF Y B W IaS A 5w I (YL)
$30,000 21 39 WFEQ ¥ I AfFd & oy Peafofem siwst it oFn Fif -

(i) Fwofa @ara= (Lifetime resources),

(ii) @& ITERT (Annual consumption),

(iii) o @t dra wgfer (MPC),

(iv) @ sftrea® &= (Maximum wealth)|
@ affe I ¥ e gfe Bl afe
(%) 3@ war@l &9 & $3,000 %A @ (20 A A Ig ¥) wE IR B, sk
(@) 3@ $3,000 @ W AT Faw v A F fow (20 A ) g )2
IJuir el (%) A (@) B for wardt @ AR seardt @ XA MpC 9 o
aiffga gt w@ia (Desired Capital Stock) 2T 27 afm gt wiw & ke gt
FfAg

wiferd) weaTed JRIaTay
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SECTION-A
(Attempt any 5 questions out of 7)

1. The aggregate production function in the Classical Model is given as: Y = F (K,L).
Using the data in the Table-1 below, draw the aggregate production function
curve and the corresponding marginal productivity of labour (MPN) curves. Identify
the area on the MPN curve that exhibits diminishing returns.

Table-1
N=Labour 0 1 2 3 4 5 6
Y=Output 0 8 16 23 28 32 31

2. Derive classical aggregate demand curve. Does an increase in money supply shift
the classical aggregate demand curve? Explain.

3. “In the flexible price and fixed money wage model with excess supply of labour,
actual employment depends only on labour demand” — Discuss.

4. What is Philips curve? Analyse Friedman’s view of monetary policy in the short-
run in the context of the Phillips Curve.

5. Discuss the effects of an increase in aggregate demand in the Keynesian Model
with a variable money wage.

6. What is the general formula for annual consumption in life cycle theory? Illustrates
the pattern of consumption and saving in life cycle theory. What are the implications
of life cycle theory to MPC out of wealth and transitory income?

7. What is residential investment? How monetary policy does affect it?

SECTION-B
(Attempt any S questions out of 7)

1. Derive individual labour supply curve from income-leisure trade-off in the Classical
model. Under what condition is the labour supply curve is always positively
sloped?

2. Illustrate the effect of an increase in government spending on equilibrium output,

price level and interest rate in the fixed wage-Flexible price Keynesian model
using a suitable diagram.

3. Derive Keynesian aggregate supply curve when the money wage is variable. How

is it different from the Keynesian supply curve fixed money wage?

Pifer<1 FEfAET Yeadrery
KALINDI COLLEGE LIBRARY
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4.

In Friedman's view, the effect of an attempt to ‘peg’ the Unemployment rate 15
continuously rising inflation rate. Discuss.

What are the general characteristics and criticism of theory of rational expectations?
Suppose that a person starts life at age 25, plans to work until age 70, and will
dic at age 85 and that annual labour income, YL, is $30,000. From this information,
calculate the following figures for this person: (i) lifetime resources, (i1) annual
consumption, (iii) marginal propensity to consume, (iv) maximum wcalth
accumulated. What would be the increase in his annual consumption if (a) income
were to rise permanently by $3,000 per year (at age 25), and (b) income were
to rise by $3,000 but only for one year (at age 25)? Calculate MPC out of
permanent income and transitory income for cases (a) and (b) above.

Discuss the relationship between demand for capital stock and flow of investment.
Elaborate on the flexible accelerator model in this context.

WE-H (SECTION-A)
(1 % @ 4's gt @ 3o 2)
e AEA (Classical Model) ¥ el I Hee fear ar 31 AR & € aferan -1 &
FEFEA T ITET T BY, el IR ol a AR watte 5w @ A Ieaadhan
(MPN) a% @R sm o qiq Ieeaal O W 39 &F A TBAT Ao St s
yfawe (Diminishing Returns) &t Wefdiq o B

ArferenT - 1
N (%) 0 1 2 3 4 5 6
Yy (I@med) 0 8 16 23 28 32 31

e @ WA @ (Classical Aggregate Demand Curve) @ SJed~T 2hfurel rm ¥g1
aqfd ¥ gfe wrefa aeme AT o H REEEE (Shin) 27 W

ot e R R g worgd iee ¥ s o fafter Sgfd (Excess Supply)  wmg,
arfas ATIR Baw 5W A A W R e 7 - il

fsfora am o 37 o am & do A srevenr A A AR w WA B gfRean
=1 favemu Fifse

yftad=rite qE1 Awgd A AR dtge A woe A0 A gfe @ o w wet A

FiferQ) weldarcy qeadicly
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6.

ST % R (Life Cycle Theory) ¥ aiffier Iuihr &1 ariea g3 @ 87 9ia o
faia ¥ amim 3k 79w @ wwy T i @R 89 (Wealth) 3R Feardt sma ¥ A
I A A wgf (MPC) & f e o Rigia @ = Rfgard 27

Fada fAdw (Residential Investment) &1 27 A Ay @ D wfaa @t 27

WE-T (SECTION-B)
(1 ¥@ 3415 g9t & IR 2)

T Hize | I - Faar A (Income-Leisure trade-off) & =afémTa w1 Aqf T
o Fifog e Rafy & wea sm A @@ w3 gwRe e aren B 27

T I0GE ANE@ W ITERT @ R gl - ool i BRRE AiEd § age
JAEH, ed TR IR & /W W@ @ A gfa B wE @ @ Hifw)

T {3 AIGQ IRATANA B, TG FNRGT Gohel YRS T Fa~T Hiforg| T8 R
AAGA A FREET AT T A DY e 27

WA & AR ¥, R |« | W’ (v fffam T | 0 @A) F0 @ wE
R Tt JEenifa o 1 FROT = 21w S

qEETd FUESA & @ (Theory of Rational Expectations) @t &R fagimamg 3k
e &7

w7 e & v =fda 25 ad @ g A Siaw TE & 2, 70 96 3 AY 6 T S
2 Ao T 8, AR 85 AW @t Y A IF! Yo B S| It e ww I (YL)
$30,000 B1 T8 WHHEIGM Iq =i & foy Fefofem sins it o i :

(i) Fofta gaee, (i) affes IasT, (i) Iovrr & dena wafe (MPC), (iv) ¥R
Fftrwas g

Iaa aiffe IR # ot gfe B afe

() 3 =@ 79 ¥ $3,000 WA A (25 af H g ¥) 7@ I 2, Sk

() 3@ $3,000 T WA B AT Dot v 9 F v (25 o A 3wg ¥)?
I A (&) AR (@) @ o =t s Sk s s X A MpC 9t R @i

t{;,‘ﬁ kG & AT (Demand for capital S[OCk) Sﬂt ﬁ&!l ® waE (Flow of investrncnt) L
& daw o o Fore| T8 weM A Al TR AEA' (Flexible Accelerator Model) T
famr & avie i)
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oAt & fag fdw

1 W YE-1T @ faem & W Re w RuiRe wW w so sgwae fofEe

2. &=l dier wel & IR AN |

3. T WE-UF & SR Aden a1 B o v s A AR, At it IR o wnemw v

B B =Y |

Suppose you are studying the impact of intelligence on students’ academic
achievement. You hypothesize that this relationship also depends on the level of
effort a student invests in the learning process. In your study, intelligence is
measured by IQ scores, academic achievement by Grade Point Average (GPA),
and effort by the number of hours studied per day.

(a) Identify the dependent variable, independent variable and moderating variable
in the analysis. Provide a rationale for your answer. 9)

(b) Differentiate between proposition and hypothesis. Convert the statement:
“Students’ IQ scores are related to their academic achievemen” into a strong

and testable hypothesis. 9)
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o

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

(a)

2

A retail company sends a discount coupon to 500 randomly selected
customers, while another 500 customers receive no coupon. The company
then tracks the total spending of each person over the next month to see
whether the coupon increased their individual purchasing behaviour. Identify
Whether this is an experimental or an observational study. Explain how this
specific approach helps ensure internal validity. 9)

What is theorizing in economic research? How does narrative reasoning

differ from mathematical reasoning when applying theory to a research
topic? 9)

Discuss the role of the National Sample Survey (NSS) in data collection in
India. 9)

Explain the steps involved in developing an effective search strategy for
literature review. )

Explain why consumption is often preferred over income in economic surveys
and discuss its limitations. 9)

A researcher uses nominal income data to compare living standards over
time. Explain the difference between nominal and real variables and evaluate
why real data is preferred. 9

Distinguish between correlation and causation. Explain whether the following
statement is causal or correlational using the concept of latent variables:
“The number of people who wear shorts is much higher on days when ice
cream consumption is higher”. (9)

In a study on a new cervical cancer drug, researchers observe that the
drug’s effectiveness varies significantly across different groups of women.
Define “heterogeneous treatment effects™ and explain this concept in this
context. 9)

A study uses Twitter (X) data to map national sentiment towards tax on soft
drinks. Discuss the limitations associated with using this big data for the
analysis. 9)

FIfea wEIfdeer] [FeIea
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(b) Discuss how the following three-stages of communicating research findings

4re essential to the completion of a scientific project: written report, oral
presentation. and publication. 9

1 Wﬁmwﬂmmwgﬁ%mm FoaT I @ T A
mmgﬁwmﬂﬁﬂm*mmmwm%wwﬁﬁﬁ
TR aE womE ¥, gfe B wrieg =R 3, e vty @ i e @
(%) 3 3 wam = wRRT FeaaT By T WY 9 g F W T 2

(F) = # afE =, =@ T = IR T W TEEE I F9Y I T AR
EGiEed (9)

(|) “vmm 3R uReewn A I e FRe T ‘ol & FFg =R I
Fafor It 3 dalm 27 A v v Sk 908w A wRes § qRaa
ifsre: (9)

2 (=) ¥F | FF 500 AGRSF W A WG TS T g7 I Gwd 2, waErE s
500uwﬁﬁﬂ§§wﬂﬁﬁm%1mmwaﬁmmﬁa%§a
W AR @ 2 A a8 e o 99 B a3 = % 9w
Tz 2 A 4 AR % 7w W swmw 2w v HIAFATHE
FAAA FER 1 aE faftre sfean siaRke duar gfiftam ot ¥ 93 wee @

2 ‘ (9)
(=) e srpEam ¥ faeia Fefo 7 37 el e fwa w freia o @
FAEF aF AEE 9% A R yEw et B 27 (9)

% (m)mihmimmﬂm(nss)ﬁmwﬁaﬁﬁwn (9)

(u)mmﬁmwmmmﬁmﬁam&ﬁmﬁmwﬁaﬁm
LAl (9)

s (%) mﬂaﬁﬁmﬁmﬁmﬂwﬁmmﬁmﬂﬁmi,m
avem e A wae A w i (9)

PTO.
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(@) vw Muswal @9 R WY e TR @ g wE @ R Aeer a3 w5 swEm
T 1 APEE SR AR W B @ S e #fe sk e i 6
e ¥ ) wafimar = a2 (9)

5 (W) UEESY IR TR ¥ FR WE FIOQI FATFT T B FIURIN H ITAT FHA
B = i A Peafafra @ae s 2 ar geaauan ‘e A srgasm
w1 Aa o A B, IF B Wiy B A @R @ wEm aga A B
K (9)

(@) Ttwa e @ DE A v T @ WY 1 v ema A, Mewaia + v
T F ywrEder AR @ R W ¥ T e B 21 R SwEr e
= TR TR AR T4 wo § T8 JrmuRen A e (9)

6. () van eaae Maw 99 W FK D WA UL W i A= a6 forg faer (x)
T T ITAT Al B R @ o o ¥ @ I A g st /o
I (9)

() T Frewdt @ Wte w0 @ Fefifa d o e e ® o @
fv Y FaEE T, ™ W T4 W fofaa R, dfas wgfa sik yamen
()

Fifer<) WEIfdenerd qeIdIeag
KALIMDI CZ.__uw LIBRAL.”
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L.

Consider the following regression output :

7, = 0.2033 + 0.6560 X;

se = ( ) (0.1961)
t =(2.083) ( )
R*= ESS = 0.0358 RSS = 0.0544

972 and X is LFPR of

m a sample of 19 cities

where Y is labour force participation rate (LFPR) in 1

women in 1968. The regression results were obtained fro

of the country.

(a) Some part of the printed output was damaged due to a printer error, leaving

some values unreadable. Using the information that is still clear, determine

the missing results.
(b) Interpret the intercept coefficient, slope coefficient and R2.

(c) The researcher expects the coefficient on X to exceed 1. Test the appropriate

hypothesis to evaluate this expectation at 5 percent level. (6x3=18)

(a) State the assumptions of classical linear regression model.

(b) A researcher estimates the model of the form Y; = By + B, Dy; + B2D2i + &i
where Y is the annual expenditure on food, D, is 1 for female and 0 for
male, and D, is 1 for male and 0 for female. Explain the problem that she

might encounter in estimation.

(¢) What are the consequences of multicollinearity? (6x3=18)

wifel=<) eI Rasay
KALINDI COLLEGE LIBRARY
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Ll

(a)

(®)

(c)

(a)

(b)

(c)

3
Comsider the following model - Y =B, < B D_+B.D, -BX ¢ where
Y 1s bourly wage. X 15 education m years. D, 1s | for female and 0 for male.
and D. 1s | if non-white and 0 if white. Write down the mean wage function
for cach of the four groups of individuals classified by geader and race.

What is an interaction dummy variable? Explain why it is included in 2
regression equation, giving a suitable example.

Explain the problem of heteroscedasticity in the regression model.
(6x3=18)

Why i1s stochastic error term included in the regression model?

Illustrate diagrammatically that Ordinary Least Squares estimators are
unbiased and efficient

State the steps involved in testing for positive serial correlation using Durbin
Watson test. (6x3=18)

The Engel expenditure curve relates a consumer’s expenditure on a commodity
to her total income. Let Y = consumption expenditure on a commodity and X =

consumer income, consider the following models :

(a)

(b)

Model1: Y =B, - B X + ¢
Model I: nY =8, + B, InX +¢

Model II: Y =B, + B, In X + ¢

Interpret the slope coefficients of Model I, II and II1.

Illustrate the relationship between Y and X by drawing curves for the cases
when B, > 1,0 < B <l and B, < 0 for Model 1l and for the cases when
B, <0 and B, > 0 for Model IIL

Ffa=) wEduTEy
KALIND! COLLEGE LIBRARY PTO.
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(¢) What is the purpose of including an intercept term in the model?
(6x3=18)

6. (a) If the error term in the regression model is heteroscedastic, what are the

implications for the estimation of coefficients?

(b) Which assumption of the classical linear regression is violated when tolerance

(TOL), reciprocal of Variance Inflation Factor (VIF), is equal to zero? Explain

the nature of the problem.

(c) What are the steps involved in Jarque-Bera test to examine the normality of

errors? (6x3=18)
| frafRad WA APTYe (regression output) W faER g :
¥, = 0.2033 + 0.6560 X;
se = ( ) (0.1961)
= (2.083) ( )
R = ESS = 0.0358 RSS = 0.0544

—

St v @ 1972 ¥ s T WRIE® & (LFPR) 8 3R X af 1968 ¥ #feenal &t LFPR
2 wieRm TR 3w @ 19 TR B T ¥ W e e A

(&) fiiex & A @ Frwr fids s9eye @ Ho R @ & @ @1, el |59 =
FIENT @ MY A TS I oft e B, IJUET ITIRT e AT IR T
faafor Fifew)

(@) Faeds i (intercept coefficient), @1l UNa (slope coefficient) 3R R? 3]
e Hifog|

(1) wiveret @ IRAE B O X 1 U0 1 ¥ R B T st @ S v @
forg 5 wferwrE w W I9gET IR &1 9Qeor i) (6x3=18)

FIfer) wefAared JRered
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2. () wreda erew wftewr Ates (classical linear regression model ) 2t AFaanall =1 Jeora
LN

(@) & Muwa v, = B, + B0y + oDy + £, B T A AwA w1 FgA wmA B
Y Mo W e =g 8, D, aften B g 1 ok qew @ R o 2, ok D, T A
forg 1 sk Wi & g o 3

A (estimation) N I¥ ForE w#e &1 AT TN U A 8, Ia@ AR
LaIE

(W) wg-wEFEY (multicollinearity) & aRomR =rar &7 (6%3=18)

3. (%) Feefofem dea w Rem #ifkme: Y, =8, + B,D,, + B,D,, + B,X, + & & Y 9l
Her wwigd B, X fven @ af 8, D, wRen & fow 1 sk ow & forw o 2, ik D,
- ® R 1. .3 R B g 0 31 R st i @ AR W il
%WH@‘&%W@WWWW (mean wage function) ford

(@) Tet@ae oM ARGaw (interaction dummy variable) 3T 8 ? Yeh ITFa IaT6LT o EY
W Ao fF & afme e ¥ i mive R s 2

() wieme ditew ¥ fAuwefinan (heteroscedasticity) @ GHEAT &t SAREAT Hiforg |
(6x3=18)

4 (=) wiwe ded # Rfes qfe 7@ (stochastic error term) W T WiRe fhar S
27

(@) & & WM A W Fife B qumer =Eew & (Ordinary Least Squares)
SrFeE FoTE (unbiased) I HIS (efficient) B B

() e Ame@T QAW (Durbin Watson test) 1 ITANT 6 FHRIHED i HEqaH
(positive serial correlation) & Q0T ¥ WAt TN & I e |
(6x3=18)

T wEIEE e
. *LINDI COLLEGE/LIBR/.. P.T.O.
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Uotet =4 a% (Engel expenditure curve) Y& Jqviraen @ R as W B 9 =G &

Iq@ A JE ¥ g 3

A Y = Rt aeg W I =@ SR X — i @t am B, Prefeer el
R far #ifg
A L: Y, =B, + BX, + ¢

5.

WA I: In Y, =B, + B, In X, + g
Aewt 1 Y, =B, + B, In X, + ¢
(=) #is= 1, 11 R 111 & 2t qonent (slope coefficients) it e Sl

(@) dea & e B, > 1,0 <P, <1 W B, < 0 @ feafedl ¥, wom iewt 111 = fere
B, <0 3K B,>03ﬁi@lﬁﬁfﬁﬂﬁ@%ﬁ¥3ﬂtxﬁﬁamaﬂwﬂml

(1) wifeer % Fa@e 9T (intercept term) 1 M T F I 87
(6x3=18)

6. () aft wfwwr diea ¥ 3fe 9¢ AW (heteroscedastic) #, T oMl & Sreher
? fore @@ = fAfRard 27

(@) el e vfeame ot e aom &1 Seeie Bl 8 Wi ek (TOL), it aRea
TR Waet (VIF) & Hohd 8, T D q0aR 81l 8 7 GOl i WG aht s

Fifere|
(w) FfA &t @A (normality of errors) W WA A & fog o - wdeor
(Jarque-Bera test) ¥ e =T B 7 (6x3=18)

wifer) AEfdEcid WeTey
KALINDI COLLEGE LIBRARY
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Table B-1 Critical Values of the t-Distribution

Level of Significance
Degrees of One-Sided: 10% 5% 2.5% 1% 0.5%
Freedom Two-Sided: 20% 10% 5% 2% 1%
1 3.078 6.314 12.706 31.821 63.657
2 1.886 2.920 4.303 6.965 9.925
3 1.638 2.353 3.182 4,541 5.841
<+ 1.533 2,132 2.776 3.747 4.604
S 1.476 2.015 2.571 3.365 4.032
6 1.440 1.943 2.447 3.143 3.707
7 1.415 1.895 2.365 2.998 3.499
8 1.397 1.860 2.306 2.896 3.355
9 1.383 1.833 2.262 2.821 3.250
10 1.372 1.812 2.228 2.764 3.169
11 1.363 1.796 2.201 2.718 3.106
12 1.356 1.782 2.179 2.681 3.055
13 1.350 1.771 2.160 2.650 3.012
14 1.345 1.761 2.145 2.624 2.977
15 1.341 1.753 2.131 2.602 2.947
16 1.337 1.746 2.120 2.583 2.921
17 1.333 1.740 2.110 2.567 2.898
18 1.330 1.734 2.101 2.552 2.878
19 1.328 1.729 2.093 2.539 2.861
20 1.325 1.725 2.086 2.528 2.845
21 1.323 1.721 2.080 2.518 2.831
22 1.321 1.717 2.074 2.508 2.819
23 1.319 1.714 2.069 2.500 2.807
24 1.318 1.711 2.064 2.492 2.797
25 1.316 1.708 2.060 2.485 2.787
26 1.315 1.706 2.056 2.479 2.779
27 1.314 1.703 2.052 2.473 2.771
28 1.313 1.701 2.048 2.467 2.763
29 1.311 1.699 2.045 2.462 2.756
30 1.310 1.697 2.042 2.457 2.750
40 1.303 1.684 2.021 2.423 2.704
60 1.296 1.671 2.000 2.390 2.660
120 1.289 1.658 1.980 2.358 2.617
(Normal)

x 1.282 1.645 1.960 2.326 2.576

Source: Reprinted from Table IV in Sir Ronald A, Fisher, Statistical Methods for Research
Workers, 14th ed. (copyright © 1970, University of Adelaide) with permission of Hafner, a
division of the Macmillan Publishing Company, Inc.

Fifer<l weifdaad Yddield
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Table B-2 Critical Values of the F-Statistic: 5-Percent Level of Significance

v, = Degrees of Freedom for Numerator

o ~N O ks~ WD

b il e e
w N =+ o ©

v, = Degrees of Freedom for Denominator
N =+ 4 i -k =
O © 0o ~N O O b

N
_ry

BN N MNDN
O OO & W N

60

1

161
18.5
10.1
T
6.61
5.99
5.59
5.32
5.12
4.96
4.84
4.75
4.67
4.60
4.54
4.49
4.45
4.41
4.38
4.35
4.32
4.30
4.28
4.26
4.24
417
4.08
4.00

120 3.92

e &)

Source: Abridged from M.

3.84

2

200
19.0
9.65
6.94
5.79
5.14
4.74
4.46
4.26
410
3.98
3.89
3.81
3.74
3.68
3.63
3.59
3.55
3.52
3.49
3.47
3.44
3.42
3.40
3.39
3.32
3.28
3.15
3.07
3.00

Biometrika trustees.

3

216
19.2
9.28
6.59
5.41
4.76
4.35
4.07
3.86
3.7
3.59
3.49
3.41
3.34
3.29
3.24
3.20
3.16
3.13
3.10
3.07
3.05
3.038
3.01
2.99
2.92
2.84
2,76
2.68
2.60

Merrington and C. M. Thompson, “Tab)
of the inverted beta (F) distribution,” Biometrika, Vol. 33, 1943, p

4

225

19.2
9.12
6.39
5.19
4.53
412
3.84
3.63
3.48
3.36
3.26
3.18
3.11

3.06
3.01

2.96
2.93
2.90
2.87
2.84
2.82
2.80
2.78
2.76
2.69
2.61
2.53
2.45
2.37

5

230
19.3
9.01
6.26
5.05
4.39
3.97
3.69
3.48
3.33
3.20
3.11
3.03
2.96
2.90
2.85
2.81
2.77
2.74
2.71
2.68
2.66
2.64
2.62
2.60
2.63
2.45
2.37
2.29
2.21

234
19.3
8.94
6.16
4.95
4.28
3.87
3.58
3.37
3.22
3.09
3.00
2.92
2.85
2.79
2.74
2.70
2.66
2.63
2.60
2.57
2.55
2.58
2.51
2.49
2.42
2.34
2.25
2.18
2.10

7

237
19.4
8.89
6.09
4.88
4.21
3.79
3.50
3.29
3.14
3.01

2.91

2.83
2.76
2.71

2.66
2.61

2.58
2.54
2.51
2.49
2.46
2.44
2.42
2.40
2.33
2.25
2.17
2.09
2.01

8

239
19.4
8.85
6.04
4.82
415
3.73
3.44
3.23
3.07
2.95
2.85
2.77
2.70
2.64
2.59
2.55
2.51
2.48
2.45
2.42
2.40
2.37
2.36
2.34
2.27
2.18
2.10
2.02

1.94

10

242
19.4
8.79
5.96
4.74
4.06
3.64
3.35
3.14
2.98
2.85
2.75
2.67
2.60
2.54
2.49
2.45
2.41
2.38
2.35
2.32
2.30
2.27
2.25
2.24
2.16
2.08
1.99
1.91

1.83

12
244
19.4
8.74
5.91
4.68
4.00
3.57
3.28
3.07
2.91
2.79
2.69
2.60

2.53
2.48
2.42
2.38
2.34
2.31
2.28
2.25
2.23
2.20
2.18
2.16
2.09
2.00
1.92
1.83
1.75

KALIND!I COLLEGE LIBRARY

20

248
19.4
8.66
5.80
4.56
3.87
3.44
3.15
2.94
2.77
2.65
2.54
2.46
2.39
2.33
2.28
2.23
2.19
2.16
212
2.10
2.07
2.05
2.03
2.01
1.93
1.84
1.75
1.66

1.57

8 of percentage points
73, by permission of the

T R

LEICEIR

254
19.5
8.53
5.63
4.36
3.67
3.23
2.93
2.7

2.54
2.40
2.30
2.21
2.13
2.07
2.01

1.96
1.92

1.88
1.84
1.81
1.78
1.76
1.73
1.71
1.62
1.51
1.39
1.25
1.00

521
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Table B-3 Critical Values of the F-Statistic: 1-Percent Level of Significarce

9
4052
08.5
341
21.2
16.3
13.7
12.2
11.3
10.6
10.0
9.65
9.33
9.07
8.86
8.68
8.53
8.40
8.29
8.19
8.10
8.02
7.95
7.88
7.82
7.77
7.56
7.31
7.08
120 6.85

~ 6.63

© O ~N O ¢ & 0w N =

i =k A -k
w N = 0

v, = Degrees of Freedom for Denominator
N = = A -
S © ® VWO 0 &

A MM NMNMNNWND
80901#(.0&)—‘

Source: Abridged from M.

2

5000
99.0
30.8
18.0
13.3
10.9
9.55
8.85
8.02
7.56
7.21
6.93
6.70
6.51
6.36
6.23
6.11
6.01
5.93
5.85
5.78
5.72
5.66
5.61
5.57
5.39
5.18
4.98
4.79
4.61

v, = Degrees of Freedom for Numerator

3

5403
99.2
29.5
16.7
12.1

0.78
8.45
7.59
6.99
6.55
6.22
5.95
5.74
5.56
5.42
5.29
5.19
5.09
5.01
4.94
4.87
4.82
4.76
4.72
4.68
4.51
4.31
4.13
3.95
3.78

4
5625
99.2
28.7
16.0
11.4
9.15
7.85
7.01
6.42
5.09
5.67
5.41
521
5.04
4.89
4,77
4.67
4.58
4.50
4.43
4.37
4.31
4.26
4,22
4.18
4.02
3.83
3.65
3.48
3.32

5
5764
99.3
28.2
15.5
11.0
8.75
7.486
6.83
6.06
5.64
5.32
5.06
4.86
4.70
4.56
4.44
4.34
4.25
417
4.10
4.04
3.99
3.94
3.90
3.86
3.70
3.51
3.34
3.17
3.02

5859 5028 5082

99.3
27.9
15.2
10.7
8.47
7.19
8.37
5.80
5.39
5.07
4.82
4.62
4.48
4.32
4.20
4.10
4.01
3.94
3.87
3.81
3.76
3.71
3.67
3.63
3.47
3.29
3.12
2.96
2.80

7

99.4
27.7
15.0
10.5
8.26
6.99
6.18
5.61
5.20
4.89
4.84
4.44
4.28
4.14
4.03
3.93
3.84
3.77
3.70
3.64
3.59
3.54
3.50
3.46
3.30
3.12
2.95
2.79
2.64

99.4
27.5
14.8
10.2
8.10
6.84
6.03
5.47
5.08
4.74
450
4.30
4.14
4.00
3.89
3.79
3.7
3.63
3.56
3.51
3.45
3.41
3.36
3.32
3.17
2.99
2.82
2.66
2.51

10
BO56
99.4
27.2
14.5
10.1
7.87
6.62
5.81
5.26
4.85
4.54
4.30
4.10
3.94
3.80
3.69
3.59
3.51
3.43
3.37
3.31
3.26
3.21
3.17
3.13
2.98
2.80
2.63
2.47
2.32

12
5106
99.4
27.1
14.4
9.89
7.72
£.47
5.87
5.1
4.71
4.40
4.16
3.96
3.80
3.87
3.55
3.46
3.37
3.30
3.23
3.17
3.12
3.07
3.03
2.99
2.84
2.66
250
2.34
2.18

20

L2055 £

99.4
26.7
14.0
9.55
7.40
6.18
5.36
4.81
4.41
4.10
388
3.66
3.51
3.37
3.26
3.16
3.08
3.00
2.94
2.88
2.83
2.78
2.74
2.70
2.55
2.37
2.20
2.03
1.88

of the inverted beta (F) distribution,” Biometrika, Vol. 3, 1943, p. 73, by permission of the

Biometrika trustees.

fer<) Aelfdaic geddret

berar NPT COLLEGE LIBRAE
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W
(o]
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8

LX)
oD
-k

135
9.02
6.83

4.88
4.31
3.91
3.60
3.38
3.17
3.00
2.87
2.75
2.65
257
2.49
2.42
2.36
2.31

2.26
2.21

2.17
2.01

1.80
1.60
1.38
1.00

Merrington and C. M. Thompson, “Tables of percentage points

&2
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Table B-4 Critical Values of the Durbin-Watson Test Statistics d_ and dy:
S5-Percent One-Sided Level of Significance
(10-Percent Two-Sided Level of Significance)
K=1 K=2 K=3 K=4 K=5 K=6 K=7
dL dU dL dU dl-. du dL du dL du dl_ dU dL du
15 1.08 1.36/0.95 1.54|0.81 1.75|0.69 1.97|0.56 2.21]|0.45 2.47|0.34 2.73
16 1.11 1.37|0.98 1.54|0.86 1.73|0.73 1.93|0.62 2.15/0.50 2.39(0.40 2.62
17 1.13 1.38(1.02 1.54[0.90 1.71|0.78 1.90|0.66 2.10|0.55 2.32|0.45 2.54
18 1.16 1.39(1.05 1.53|0.93 1.69|0.82 1.87|0.71 2.06|0.60 2.26(0.50 2.46

19 1.18 1.40(1.07 1.53|0.97 1.68|0.86 1.85|0.75 2.02|0.65 2.21(0.55 2.40
20 1.20 1.411.10 1.54|1.00 1.68|0.89 1.83|0.79 1.99|0.69 2.16(0.60 2.34

21 1.22 1.42|1.13 1.54|1.03 1.67|0.93 1.81|0.83 1.96|0.73 2.12|0.64 2.29
22 1.24 1.43|1.15 1.54|1.05 1.66|0.96 1.80|0.86 1.94|0.77 2.09|0.68 2.25
23 1.26 1.44[1.17 1.54[1.08 1.66(0.99 1.79/0.90 1.92(0.80 2.06|0.72 2.21
24 1.27 1.45|1.19 1.55(1.10 1.66(1.01 1.78(0.93 1.90|0.84 2.04|0.75 2.17
25 1.29 1.45|1.21 1.55(1.12 1.66(1.04 1.77|0.95 1.89(0.87 2.01]0.78 2.14

26 1.30 1.46|1.22 1.55(1.14 1.65(1.06 1.76/0.98 1.88(0.90 1.99|0.82 2.12
27 1.32 1.47|1.24 1.56|1.16 1.65|1.08 1.76(1.00 0.93 1.97|0.85 2.09
28 1.33 1.48|1.26 1.56|1.18 1.65(|1.10 1.75|1.03 0.95 1.96(0.87 2.07
29 1.34 1.48|1.27 1.56(1.20 1.65(1.12 1.74|1.05 0.98 1.94|0.90 2.05
30 1.35 1.49(1.28 1.57|1.21 1.65|1.14 1.74(1.07 1.00 1.93]|0.93 2.03
31 1.36 1.50(1.30 1.57|1.23 1.65(1.16 1.74|1.09 1.02 1.92]0.95 2.02
32 1.37 1.50|1.31 1.57|1.24 1.65|1.18 1.73(1.11 1.04 1.91]0.97 2.00
33 1.38 1.51(1.32 1.58|1.26 1.65[1.19 1.73|1.13 .06 1.90|0.99 1.99
34 1.39 1.51|1.33 1.58|1.27 1.65(1.21 1.73|1.14 08 1.89(1.02 1.98

222RBBEARS

1

1

1

1,

1.82

1.81 |1

1.81|1.
35 1.40 152|1.34 1.58[1.28 1.65|1.22 1.73[1.16 1.80|1.10 1.88/1.03 1.97
36 1.41 152(1.35 1.59[1.30 1.65|1.24 1.73[1.18 1.80|1.11 1.88/1.05 1.96
37 1.42 153|136 1.59[1.31 1.66|1.25 1.72[1.19 1.80|1.13 1.87|1.07 1.95
38 143 154137 1.59(1.32 1.66|1.26 1.72[1.20 1.79]1.15 1.86(1.09 1.94
39 1.43 154|138 1.60|1.33 1.66|1.27 1.72[1.22 1.79]1.16 1.86]1.10 1.93
40 1.44 1.54|1.39 1.60|1.34 1.66[1.29 1.72[1.23 1.79[1.18 1.85|1.12 1.93
45 1.48 1.57|1.43 1.62|1.38 1.67[1.34 1.72[1.29 1.78[1.24 1.84[1.19 1.90
50 1.50 1.59|1.46 1.63|1.42 1.67(1.38 1.72|1.34 1.77[1.29 1.82[1.25 1.88
55 1.53 1.60|1.49 1.64|1.45 1.68[1.41 1.72|1.37 1.77(1.33 1.81[1.29 1.86
60 155 1.62|1.51 1.65|1.48 1.69[1.44 1.73|1.41 1.77|1.37 1.81|1.34 1.85
65 157 1.63|1.54 1.66]1.50 1.70|1.47 1.73|1.44 1.77|1.40 1.81|137 184
70 1.58 1.64[1.55 1.67[1.53 1.70(1.49 1.74|1.46 1.77(1.43 1.80|1.40 184
75 160 1.65(1.57 1.68[1.54 1.71[152 1.74[1.49 177|146 1580|143 183
80 1.61 1.66|1.59 1.69(1.56 1.72|1.53 1.74(1.51 1.77|1.48 1.80|1.45 1.823
85 1.62 167|1.60 1.70|1.58 1.72|1.55 1.75[1.53 1.77|1.50 1.80|1 47 1 &3
90 1.63 1.68|1.61 1.70(1.59 1.73[1.57 1.75(1.54 178|152 180|149 183
95 1.64 1.69|1.62 1.711.60 1.73|1.58 1.75|1.56 178|154 180|151 183
100 1.65 1.69|1.63 1.72[1.61 1.74|1.59 1.76[1.57 1.78|1.55 1380|153 183

Source: N. E. Savin and Kenneth J. White, “The Durbin-Watson Test for Serial Correlation
with Extreme Sample Sizes or Many Regressors,” Econometrica, November 1977, p. 1994
Reprinted with permission. e :

Note: N = number of observations, K = number of explanatory v -
term. We assume that the equation contains a constant term and mlulabl‘ s axcluding th: constant

Fifer<] #EIlEe Yarey
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Table B-5 The Normal Distribution

z

0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
11
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
23
2.4
2.5
2.6
2.1
2.8
2.9
3.0

‘m

.5000
4602
4207
.3821
.3446
.3085
2743
.2420
2119
.1841
.1587
.1357
.1151
.0968
.0808
.0668
.0548
.0446
.0359
.0287
.0228
.0179
.0139
.0107
.0082
.0062
.0047
.0035
.0026
.0019
.0013

01

.4960
4562
4168
.3783
.3409
.3050
.2709
2389
.2090
1814
15662
1335
1131
.0951
.0793
.0655
.0537
.0436
.0351
.0281
.0222
0174
.0136
.0104
.0080
.0060
.0045
.0034
.0025
.0018
0013

02

4920
.4522
4129
.3745
.3372
3015
.2676
.2358
.2061
.1788
.1539
1314
J172
.0934
.0778
.0643
.0526
.0427
.0344
0274
.0217
.0170
.0132
.0102
.0078
.0059
.0044
.0033
.0024
.0018
.0013

.03

4880
4483
.4090
3707
.3336
.2981
.2643
2327
.2033
1762
1515
1292
.1093
0918
0764
.0630
.0516
.0418
.0336
.0268
0212
.0166
.0129
.0099
.0075
.0057
.0043
.0032
.0023
.0017
.0012

.04

4840
4443
4052
.3669
.3300
.2946
.2611
.2296
.2005
1736
1492
271
.1075
.0901
.0749
.0618
.0505
.0409
.0329
.0262
.0207
.0162
.0125
.0096
.0073
.0055
.0041
.0031
.0023
.0016
.0012

05

.4801
.4404
.4013
.3632
.3264
.2912
2578
.2266
1977
A711
1469
1251
.1056
.0885
.0735
.0606
.0495
.0401
.0322
.0256
.0202
.0158
.0122
.0094
.0071
.0054
.0040
.0030
.0022
.0016
.0011

4761
4364
.3974
.3594
.3228
2877
.2546
.2236
.1949
.1685
.1446
.1230
.1038
.0869
.0721
.0594
.0485
.0392
.0314
.0250
.0197
.0154
.0119
.0091
.0069
.0052
.0039
.0029
.0021
.0015
.0011

07

A721
4325
.3936
.3557
.3192
.2843
2514
.2206
.1922
.1660
.1423
1210
.1020
.0853
.0708
.0582
.0475
.0384
.0307
0244
.0192
.0150
0116
.0089
.0068
.0051
.0038
.0028
.0020
.0015
.0011

.08

.4681
4286
.3897
.3520
.3156
.2810
.2483
LVIT
.1894
.1635
.1401
.1190
.1003
.0838
.0694
.0571
.0465
.0375
.0301
.0239
.0188
.0146
.0113
.0087
.0066
.0049
.0037
.0027
.0020
.0014
.0011

09

.4641
4247
.3859
.3483
3121
2776
.2451
.2148
.1867
1611
1379
1170
.0985
.0823
.0681
.0559
.0455
.0367
.0294
.0233
.0183
.0143
0110
.0084
.0064
.0048
.0036
.0026
.0019
.0014
.0010

Source: Based on Blometrika Tables for Statisticians, Vol. 1, 3rd ed., 1966, with the permission

of the Blometrika trustees,

Note: The table plots the cumulative probabllity Z > z,

IR weildaTed Geddie.
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Table B-6 The Chi-Square Distribution
°°9f'°°= Level of Significance
Fro: o (Pf_o_li_ﬂELHtgtg !il—lhl:nf‘ Loast ae Large as the Table Entry)
10% 5% 2.5% 1%
1 2.71 3.84 5.02 6.63
2 4.61 5.99 7.38 9.21
3 6.25 7.81 9.35 11.34
4 7.78 9.49 11.14 13.28
5 9.24 11.07 12.83 15.09
6 10.64 12.59 14.45 16.81
T 12.02 14.07 16.01 18.48
8 13.36 15.51 17.63 20.1
9 14.68 16.92 19.02 217
10 15.99 18.31 205 23.2
11 17.28 19.68 21.9 24.7
12 18.55 21.0 23.3 26.2
13 19.81 22.4 24.7 27.7
14 211 23.7 26.1 29.1
15 223 25.0 27.5 30.6
16 23.5 26.3 28.8 32.0
i 24.8 27.6 30.2 33.4
18 26.0 28.9 31.5 34.8
19 27.2 30.1 32.9 36.2
20 28.4 31.4 34.2 37.6

Source: Based on Biometrika Tables for Statisticians, Vol. 1, 3rd ed., 1966, with the permission
of the Biometrika trustees.

Note: The table plots the cumulative probabllity Z > z.

Fifer<) wEaeeld b
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2. aft yl @ Iw I B

3 BEN Y FA da g B I AT

4 T WET- T IR SN A B R g s ¥ Afre, AT
TR IR T ALAA T B AT AT |

. (a) In light of India’s advanced digital payments
ecosystem, analyse the rationale for introducing a

CBDC. Discuss at least three arguments and
critically assess whether they outweigh the existing
system’s advantages. (8)
(b) Distinguish between paper-based and electronic
payment systems in India. Discuss RBI initiatives
for both and analyse their effect on transaction

(10)

volume and value.

2. The Federal Reserve operates in an environment of
high economic volatility, with unstable money demand
and fluctuating consumption patterns. It must choose
between a money aggregate target and an interest
rate target, amid political pressure to stabilise interest
rates and economic arguments favouring monetary

targeting. (18)

(a) Explain the challenges faced in maintaining

macroeconomic stability.

Fiferd) wEIfdeTcid TR
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(b) Evaluate the relative advantages and disadvantages
of the two intermediate targets. '

(¢) Recommend the more suitable policy option with
justification.

3. (a) Evaluate how default risk and inflation risk
influence the attractiveness of long-term corporate
bonds. Discuss their combined effect on investor
decision-making and outline possible risk mitigation
techniques. (9)

(b) The yield on a 1-year government bond is 2.5%,
and that on a S5-year bond is 4.5%. The Federal
Reserve Bank’s announcement increases short-
term liquidity demand, leading to a fall in the 1-
year yield to 2.0%, while the 5-year yield remains
unchanged. . (9

(1) Explain this outcome using the Segmented
Markets Theory.

(i) Analyse how the Preferred Habitat
Hypothesis could account for changes in
the 5-year yield.

(iii) What policy measure should be adopted to
reduce the 5-year yield by 0.5%? Justify
your answer,

ESR AR RICEIR D R T e P.T.O.
,.~+ALINDI COLLEGE LIBRARY
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4. (a) Critically evaluate the changing contours of India’s
monetary policy framework in the post-reform era.
Analyse the transition from the Multiple Indicator

Approach to Flexible Inflation Targeting (2016),
and assess how each framework was designed to

respond to specific macroeconomic challenges.

9)

(b) Analyse the factors responsible for the stagnation
of the Commercial Bills Market in India. How can
targeted reforms in the financial ecosystem help
in its revitalisation and integration with the broader

money market? €C)

5. (a) Discuss the rationale behind the Third Working
Group on Money Supply’s (1998) recommendation
to revise monetary aggregates in India. What were
its key recommendations and the main features of

the revised aggregates? %)

(b) Outline the main factors determining the supply of

money in an economy. (5)

(c) An open market sale of $100,000 worth of
government securities by the central bank leads (o
a decline in bank reserves. Assuming a required
reserve ratio of 10%, excess reserve ratio of 5%,
and a currency-deposit ratio of 0.25, calculate the

W‘
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total impact on bank deposits, public currency
holdings, and the money supply, under initial
equilibrium conditions. (4)

6. (a) How do futures contracts differ from forward
contracts in terms of trading structure, counterparty
risk, and margin requirements? Critically evaluate
how clearing house mechanisms, margining, and
mark-to-market accounting in futures help mitigate
credit and market risk. Use payoff diagrams to
explain implications for long and short positions in
volatile conditions. (9)

(b) Critically analyse how post-1991 reforms in India’s
money and capital markets have reinforced the
monetary policy framework and improved
transmission efficiency. 9)

P

(%) wRa & I~ fRfted wam womet & e ¥,
TR (Azw & Rivea AeR) I® =0 & T
=1 fagawer Fifse &9 A 7 O 91 W T= o
R TR €T ¥ AT o &R Fr F ASEr wome
@ o™l ¥ AfE wEEg B (8)

(@) wRa ¥ &t - enRa (paper-based) 3R Foragi-e
WA yonferdl & € SR W Hifgl ae & faw

Fferd) FEfdered gy P.T.0.
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SRS (RBI) ot weeh W =t e 3l ey o
AT (HTEHIH) IR o (value) R I8 W =
WWI (10)

9 %mﬁaémwﬁaaﬁuwaﬁamﬁmﬁaﬁr&m%,
STET R B AT R B AR Io @ ek A 3em- e
B 21 @ Afvew aHeay wen (money aggregate target) 3k
S R I (interest rate target) B € TG w2
() wfte ¥ ReRam (macroeconomic stability) &g
WA A AW Al gRea @ s e SR (@) 37 @
TSR Tl & wE A S whE w wwEr S (1)
S & A s IR A Rwer o Ry iR

3 (%) T A fF g w AR (default risk) 3R
AR TRGH ot afy & FroRe dFe D THoT
F DY TG w1 FRww @ o o W IR
T YA T AR ik wwfe SR e
TEAdl N ERET AR S (9)

(@) 1-ada W de W R (yield) 2.5% 2, 3
5-T A W 4.5% Bl B Rord & aiwor @
FeqerIfereh ST AT g2 At 8, e 1- adia wfawsd
ez 2.0% & wren 2, wafs 5 - adta wfwe swRafda
w®ar 2

IferS) AeIfdarda qwiaied
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(1) wRe awm R (Segmented Markets Theory)
W ITERT T T IRom &) e i
(9)
(i) Rewor =i & weder smam aRees
(Preferred Habitat Hypothesis) 5 -adfa wfaws
¥ TWEE W DY W W gER D

(i) 5-adfa wfewer H 05% T T B B T
M AT U™ = T AR ? e IR
w1 e e 2k

'S

(F) TR & 97 D 0 X W/ @ AE A 2@ & Teen
Y F ARSI BT TR G
gieshior’  (Multiple IndicatorApproach) ¥ ‘sreiiet
AT T’ (2016 ) ¥ EFE0 6 v i)

(9)

(|) wre § afvfSas ¥ IR (Commercial Bills Market)
R oE & fov Fer =ral =1 Reewn i
faci oiRfufaeit 93 9 @fte gur 9@ Wer @k
NEH JI TOR T A THERT A DY AGT I T
¥? (9)

5. (%) wRa ¥ Afdw @A @ NG = D o wm
g W AR wE wE' (1998) H RwRe 693
2 T @ Odl Fow! @ e RERe sk amite
T A W Ay T §i? (9)

Piferdt wEEed JEdwe PO,
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6.

8

(@) srfegaenn & g A Fqfd A FUits & ae qe=

(%)

FRA B e R AR (s)

T §F W $100,000 [T W@ wfasfaar &
TR TR @R (open market sale) ¥ & IR A
ficae @ 21 0% & AEWES I FIE, 5%
& FfaRad SR FIT AR 0.25 & HAT- SR FTIH
H AEA EY, dh W, AEWE G RS AR A
I W F{A THE W AOEAT I (4)

(%) 2few @, wiquer W@ (counterparty risk) 3R

AT AEEEArst & ded A ader Ey (futures)
HRES FEA § Hd T B 7 e Shferg foh W
¥ foeafin 8198 99 3R W - - e FRISIET S
H T T W DY AeG o 7| e Rafer F A
AR AE oI B ywE B wE @ g ¥-
I F IWENT FfT (9)

(|) sl e #ife fe ke @ e R o

TR FH 1991 B e B gUR ¥ A Al @™ A@
@8 worgd fRar @ sk weRor @erm (transmission
efficiency) % gaw famar 2| (9)

P AR QEdierd (1000)
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2. Wty W I W R
3 FTEACEAA A wamu R I

4. TH WS- U &1 IR Fdon ur B A ven v A afte, afte
TN IR AN TF 6 BT R0 |

1. The Federal Reserve seeks to simultaneously achieve
a target unemployment rate of 4% and an inflation
rate of 2%. However, the economy is currently
experiencing both higher inflation and higher
unemployment than desired within the short-run AD-
AS framework. In response, the central bank
implements an expansionary monetary policy by
increasing the money supply, shifting aggregate
demand rightward. Despite this intervention, only one

of the two objectives is attained.

(a) Using the Tinbergen Rule, explain why the central

bank cannot achieve both targets simultaneously.

(3)

(b) Analyse the limitation of monetary policy within
the short-run AD-AS framework, particularly when

policy instruments primarily affect aggregate
demand. (8)

P wEfdaey Jwaied
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(¢) Briefly explain the different lags associated with

the implementation of monetary policy in India.

(5)

2. (a) The introduction of Central Bank Digital
Currencies (CBDCs) represents a significant shift
in monetary systems. Discuss its potential effects
on the traditional banking system in India,
highlighting both opportunities and risks, along with

measures to manage them. (8)

(b) The growth of payment systems reflects broader
financial sector development. Discuss the evolution
of payment systems in India and analyse the
regulatory framework, highlighting the roles of the

principal institutions involved. - (10)

3. (a) Discuss the distinguishing features of Commercial
Paper (CP) and Certificate of Deposit (CD) with
respect to structure, regulation, participants, and
risk. Applying your understanding to the Indian
context, determine which instrument more
effectively serves short-term corporate financing

needs and explain why. 9)

- FARTY AEIfAETe YRIbITy  P.T.0.
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4

(b) Provide a brief account of the effectiveness of

the monetary policy transmission mechanism in

‘India during the period February 2019 to January

2020. In your answer, evaluate both the “inner
leg” and the “outer leg” of transmission, and
discuss the role of institutional reforms such as

the external benchmarking system. (9)

4. (a) Discuss the evolution of the lending rate

frameworks of the Reserve Bank of India from
the PLR regime to the MCLR system. In your
answer, analyse their effectiveness in transmitting
monetary policy signals, evaluate the limitations
inherent in each framework, and explain how these

limitations led to subsequent reforms in the interest

rate setting mechanism. 9)

(b) Ravinder, a fixed-income investor, is comparing a

coupon bond and a discount bond in the secondary
market. The coupon bond has a face value of
21,000, an annual coupon rate of 8%, a maturity

of one year, and is priced at ¥950. The discount

wifer<) AEfdgad qrRdrcd
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bond is available at ¥940 and matures at 1,000 in
180 days.

(i) Calculate the annual coupon payment and

current yield of the coupon bond. (4)

(ii) Compute the discount yield of the discount
bond. (2)

(iii) Compare the yields and evaluate which
instrument is preferable for short-term

investment. (3)

5. (a) Critically evaluate fixed-for-floating interest rate
swaps by interpreting them as portfolios of forward
contracts and as combinations of cash market
instruments. Analyse the implications for each
party under rising and falling interest rate
scenarios, and compare the associated risk-return
trade-offs with those of forward rate agreements
(FRAs) and interest rate futures. Use numerical

or diagrammatic illustrations to substantiate your

answer. (9)

| wifrd el TR poT.O.
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(b) Discuss how options differ from futures in terms
of risk-reward profiles, margin requirements, and
their use by investors. Explain the role of
asymmetric payoffs in options and examine
why institutional participants may favour
OTC options. Use diagrams to support your

explanation. (9)

6. (a) Critically compare the exogenous and endogenous
approaches to money supply. In your answer,
analyse the determinants that cause variations

in the money supply curve in each case.

(9)

(b) Why did the Third Working Group on Money
Supply (1998) propose a revision of monetary
aggregates in India? What were its key
recommendations, and what are the main features

of the revised aggregates? (%)

B wEIfdenery qsTer
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1

()

()

7

heeel Red v & 4% @t At Ve 2w 3 2%
W AR T WS HAT B B BT, adA A
FIEE FeqHfod G- AD-AS @R @ Wi
Tifed ¥ At JEewfa i RS A @1 F9a
X @ B AW N, DA A q G weE o
fomrad wiftw Ay om w2, Bed wmw wmw
(AD) =€ 3R Regs Wt 21 3@ TWEY & aHE9E,
A R AV D vE A oW B B R
fA@® (Tinbergen Rule) & ITART TR §Y w¥=aQ foh
¥ Fm A W B v wE T A W

qehdTl (5)

FeqerTiers TE-UUd o & SR Hfyew N & G
&1 fagemor Fifsre, faeiy &7 @ 99 o9 Aifaaa IuEo

7@ ¥ ¥ HA WA (Aggregate Demand) =yl
& 2 | (8)

HRE A AfEE Afa @ wrEaad @ o8 A sioae

(lags) @ |9 ¥ =wEr il (5)

Fiferd) FEIdETerd JRde g
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2.

(%)

8
Azw ¥ RiSes AR (CBDCs) #it yeama A
yorferY ¥ ge wEeAqel weemd @ dfafAfie w2
WRE ¥ qRIRe AT FOTR W T A yvrEr )
Wt S, e e s Afes & av-arg 32
yalte @t @ SUEl W W St W B (8)

A wonferdl @ fas e i &a @ e
H T 21 WRA A WA womferl & faeE w
ot e ik T TiHe T weEl R
W Y e €Y HamE o @ fagene Sifs

(10)

aiftisges 93 (Commercial Paper — CP) 3R T
wama  (Certificate of Deposit — CD) & &,
fiferer, wivIREl Sl A & wau ¥ fafiee v
it o g1 WREE e A TR T A
g,'wﬁﬁﬁaﬁ%vﬁ?ﬁ#mwm%
FiiRe e sramaEmas @ st w21 8 T
F B ok ()

o) wEIfdency gewiea
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(@) wER 2019 ¥ WHAQ 2020 F FAfU ® WA WK A

(=)

Ay A FRT 77 (transmission mechanism) #
TSl T At faawor wer #ifg) dww & wA
W IR “HFeX W7 AN F AATHRA Fforg, IR
qEA ST women (external benchmarking system )
R FEEE R B e W = @R (9)

Wlm Red 9 & Fo @ @@ (lending rate
frameworks) & WUAAR WET & TAAAAR HOTeAl
% 3 fFem w W= Fifw At A daa
qaRa & A IS WHEsiear & fagemur Fifsg,
s o A fAfga s o Jemea Fifog, AR 99w
& =7 Al ¥ =w w® Pk 93 F = 3 gun
D T fean (9)

fow, v& Fffaa am Fews, fBdes aww 3§ a9
a2 3R femrrae df= &t gE o @1 21 FEA A
F Hfed ye@ 0,000 B, AMME TG W 8% #,

s iifera] Aefdenad qEdiad  P.T.O.
;* KALINDI COLLEGE LIBRARY
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cRygaar vE a¢ 8, IR @A B 950 B1 Rewre

s 7940 W Juwe ® IR 180 R F 01,000 w

qRusg BT B

(i) o A D AR T PR AR T
gfawer (current yield) & AT S
(4)

(ii) feewse 9= & fSwse Aee (discount yield)
& AT B (2)

(iii) wrmet (yields) =t o o R Hearehe
Hfw & soaetes Few & o @k @
IYFHWT JEH 2 (3)

5. (%) wRaE FFdacE @ GCHIE 3R e AR ST
@ wiv @ w9 A AR aa (i - e

T @ (fixed-for-floating interest rate swaps) I

AATAHE el Fg| agd R wed Fo X

Prfer=<1 wefaerad Jeeed
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m%mmw%mmmw
e, 3R Fafte s - wfawer =R - e (trade-
offs) & T WRaE & G (FRAs) 3R &1 X

a@er (interest rate futures) & @ifo@ (9)

= ST fF SiRaw - 3 WEEe, Ao el
IR ATl B0 SR I & weW § A (options )
e (futures) ¥ A o #1 i F faww s
(asymmetric payoffs) @ ¥Rt &t = Fee AR
e Eiforg for weeme wiesmn e’ (OTC) e
W U F o gEd Bl (9)

@ G @ afewid  (exogenous) 3 SAdSid
(endogenous) FfeHITN &t FAr=HISAF FoT QI
Y A ¥ AE A aw A e der e A
el @ fageyor Fifoe (9)

+ Rl Hederer JEANER PO
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(@) #m I W AR T FE (1998) T WRA A A
wq=@ (monetary aggregates) ¥ FRUT F W
= Ra? wH vE RERS = &, Sk afus
w4t Fer Rdar T 27 (9)

pfr<) wifaeed JRIPIer (1000)
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Your Roll NOwoorminiee

Sr. No. of Question Paper ! 125 L
Unique Paper Code 2273100020

Name of the Paper . Behavioural Economics

Name of the Course . Common Pool of DSE

Semester ¢ VIV

Duration : 3 Hours Maximum Marks : 90
w3 W quiter = 90

Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt of this question paper.
2. Attempt any five questions.

3. Use of a simple calculator is allowed.

4 Answers may be written either in English or Hindi; but the same medium should
be used throughout the paper.

=il & fog Adm

1 mm—ﬁéﬁﬁﬁwﬁqmﬁuﬁammmmﬁﬁam
2. fri dfa wEl @ I AR )
3. W%ﬂﬂﬁt‘(maﬁtwﬁil

4 @ 9T H IW ﬁﬁmﬁﬁﬁvﬁwwﬁaﬁq,ﬁﬁﬁﬁﬁﬁmww
# B =By |

1. (a) Discuss how evidence from ultimatum games and public goods experiments
challenge the assumption of pure self-interest. Briefly interpret what this

implies about human preferences. (9)

P.T.0
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(b) Ankita has Rs. 2000 to allocate between personal consumption and charitable

giving. Her utility function is :
U, = 1In (2000 - g,) + a In (8, + Gy) + win(g,)
where 8, 18 his donation, G, is donations by others, and a, w > 0.

Ankita is a part of a community consisting of N individuals (including herself).
All individuals in this community have the same income and share identical

preferences for charitable giving. Answer the following questions: (9)

() What kind of preferences does each component of her utility function

depict? Elaborate.

(i) Assuming that all individuals contribute equally, determine the
equilibrium level of donation. How does the optimal donation changes

if a increases?

2. (a) A student buys a movie ticket for Rs. 500 After reaching the theatre, she
realises the movie has very poor reviews and she would not enjoy it. However,
she still decides to watch the movie because she has already paid for the
ticket. She may be less willing to watch if the ticket had been gifted rather
than purchased by themselves. Explain this behavior using the concepts of

mental accounting and sunk costs. (9)

(b) Define confirmation bias and explain how it affects decision—making. Ilustrate
the concept in the context of an investor who focuses only on positive

information about a stock while ignoring negative information. (9)

3. (a) Define overconfidence, Briefly explain its three forms with examples.

(9

#for) weiilasy qRI®dIei
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(b)

(a)

3

A retail store advertises a product as “Rs. 999" instead of Rs. 1000.
Additionally, taxes are added only at the final billing stage. Many consumers
underestimate the total price and purchase more than intended. Explain

consumer behavior using the concept of inattention. 9)

Assume Ritisha has an initial wealth of zero and a utility function u(w), where

w is wealth. She is presented with two separate decision problems.  (9)

Problem 1: Choose between:

Lottery I: (Rs. 2.,00,000, 1)

Lottery 2: (Rs. 10,00,000, 0.15; Rs. 2,00,000, 0.8; Rs 0, 0.05)
Problem 2: Choose between:

Lottery 3: (Rs. 2,00,000, 0.2; Rs. 0, 0.8)

Lottery 4: (Rs. 10,00,000, 0.15; Rs. 0, 0.85)

Most individuals choose Lottery | in the first problem and Lottery 4 in the

second.
(i) Provide an intuitive explanation for this behavioral pattern.

(ii) Determine whether these choices are consistent with the Expected Utility

Theory. Show how these preferences illustrate Allais Paradox.

(b) Explain Prospect Theory as an alternative to Expected Utility Theory.

®

You have to submit a project anytime over four days (T = 4). Each day you
delay, you miss a leisure activity whose value increases over time, so the cost of

working is: ¢ = (4,7,11,18). The benefit from completing the project is the same
regardless of when it is done: v = (v,v,v,v). Assume: B=1, p=0.5.

Fifer<! wefRaey JHded
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4
Find the strategy of a (i) time-consistent individual, (ii) a naive present-biased
individual, and (iii) sophisticated present-biased individual. Compare outcomes

and interpret. (18)

An individual has preferences over wealth w and mobile m. His intrinsic utility

functions are: u (m) = Bm and u (w) = w, where > 0.

The price of a mobile is P > 0. The reference point equals the individual’s initial
endowment. The initial endowment of a buyer is (m=0, w=0) and of a seller is

(m=1, w=0).

(a) Using the gain-loss utility framework (loss aversion parameter A = 2 and
weight on gain-loss utility = 1), derive the expressions for Willingness to

Pay (WTP) and Willingness to Accept (WTA). (9)

(b) Sketch the relationship between A (x-axis) and WTP/WTA (y-axis) under
reference-dependent preferences and standard (reference-independent)

preferences. Interpet. | )

(%) == i fF et I (ultimatum games) 3R @idwifer a&g W@ (public
goods experiments) & WO fF@ YR @ - 29 (pure self-interest) & awRoM
@l Ak 3 21 Wit e Ff fF aw wamda et @ aR ¥ @ gt
27 (9)

(@) siferar & e e I 3R aeie g (charitable giving) & 99 JmEeT FA
& fog 2000 w9 &) I@E ITAAE G (utility function) ? :

FRE AEfae TRy
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125 5

U =In (2000 - g,) t+ a In(g,+G)+w In(g,)

it g, v a2, G, T W R a #, M, w0 B PFa 7
Wwﬁw%ﬁaﬁNEﬁﬂ (ﬁﬁaﬁa)milwmﬁﬁmﬁaﬁ
ﬁmw%wmm%mmﬁmmﬁwﬁrﬁaﬂﬁ%m

(ii)wmﬁ@%ﬁmﬁaww%ﬁmmﬁ %EFTE?T'H@H‘TRT(
(equilibrium level) Feffta £ o Fed @ A g @ (optimal

donation) T e 27 (9)

2. (@) g o 500 i ¥ Frew @ e @ 2 fTex TR B AR, I8 T Tww
3 i fivew o1 wRtE wgd TR ﬁ?ﬁ%ﬂﬁmaﬁmlﬁﬂﬁ,aﬁﬁm%ﬁ
m%mm@%mﬂ%aﬂ%ﬁmz%ﬁﬂﬂﬂ%ﬁwmmﬁm%mﬁﬁwqa
aﬁ%mmﬁﬁwﬁm,ﬁmaﬁ%@%%mm@ﬁﬁnmﬁﬁ
Jara (mental accounting) i g g€ e (sunk costs) T SAURISAT = I

@ 6 TEER d AR HIOT (9)

() ftear GEE (conﬁmationbias)a?tqﬁwﬁaaﬁm 3R Ty o @e ot o
uﬁﬁm«ﬁﬂm%w@ﬁﬁw%mﬁwmaﬁwﬁﬁw@
ﬁnﬁﬁm%aﬁﬁa‘awmmﬂw e B A B I FRAD
SR W AT F 2 (9)

Fifere) mfdaEy qEasred
A PTO.
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(F) - s (overconfidence) =t uftwfe o) o & v = Iamwo
wRT w8 X W) (9)

3.

(|) v e 2k frdt 3= 1 R 1000 T F T “999 TA” D T A F@
Bl R SRRa, T (taxes) Dawt et R o ¥ A AR ¥ wE IwED
A AT T HH FAE R B IR TR A I @l F ) smEue’
(inattention) & TRV T ITANT Fleh ITHGAT ATER & ARAT Hifoig|

(9)

4. (=) w7 e Rt =t wrfves wafy =0 @ 3 SEer IuAfiEr we u(w) B, Tl w
Hafar 21 IO G D T - AT v qEEw @@ g 2

T 1 TR A T

wed 1: (¥ 2,00,000, 1)

dre® 2: (% 10,00,000, 0.15; ¥ 2,00,000, 0.8; ¥ 0, 0.05)
T 2: T A" g

dred 3: (¥ 2,00,000, 0.2; 0, 0.8)

#fz® 4: (% 10,00,000, 0.15; € 0, 0.85)

St @ qEeh wwen ¥ el 1 9N gEd ¥ died 4 g ¥

(i) =8 =@ e @ forg ven wew e wae it

wefdere JEored
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(ii) FriRa i B oo ¥ frer * sAf Iqaifiren fa@r@’ (Expected Utility

Theory) & ey ¥ Raw & ¥ wufeay ‘voa fRusm’ (Allais
Paradox) =Y 9 zafd ) (9)

(®) snftw Swdfier frgin @ fae @ w1 3 Sidae A (Prospect Theory) @
= Fifg) (9)

5 O AR RFA (T =4) ¥ =0 N v Aoige w0 S 21 A9 e R 230 w1
SIHT Uk SaehTar ffafer (leisure activity ) Egmﬁ%ﬁaﬁr@w%wmm
2, TAoY R AR 9 A 2 ¢ = (4,7,11,18) | AovFE T FEA BT AN I8 @ B AR
& T ST R S v = (v,v,v,v)) W AR B=1,B=0.51

(i) ¥a-4|7d =Afed (time-consistent individual ),
(ii) v FE¥EE A - 9T (naive present-biased) =fe, 3R

(iii) e TR TEAFT- TETATR - (sophisticated present-biased ) e @t WA AT IS
R Y g e AR =T Fife) (18)

5. v i R w S AT m R TR 1 e st ST s
u_(m) = Bm 3R u (W) = w, Tl B > 0 21 A A HFT P> 0 21 ¥e¥ &g (reference
point) e @ WP F2e (initial endowment) H SRR 81 WIGR Hl ARFH S
(m=0, w=0) & 3R faghar @1 (m=1, w=0) 2

(%) am- i ITafEr 2 (e 3 WEeT A = 2 3R AW-T ITARE | WK
n = 1) & 7T FA §Y, WEH FH A TT (WTP) 3R AR R A §aT
(WTA) @ forg &iwah (expressions) Wil Fifwie| (9)

PT.O.

aifer wefRarad ey
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(@) doi- PR wafemet s wame (dat- ) e & Tea o (x- 3)
A WTP/WTA (y-3m) & q waer @1 Yafe a1 e S (9)

Fifer) wEIAUIey R (700)
' KALINDI COLLEGE LIBR



[ This question paper contains 4 printed pages.]

Your Roll No
Sr. No. of Question Paper : 1394
Unique Paper Code : 2273100030
Name of the Paper : Sectoral Issues in Indian Economy
Name of the Course : Common Pool DSE Economics
Semester : VI/VIII
Duration : 3 hours Maximum Marks : 90 Marks

Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt of this question paper.

2. Answers may be written in either English or Hindi, but the same medium should be
used throughout the paper.

3. The question paper consists of eight questions. Answer any five questions.

4. All questions carry equal marks, 18 marks each.

1. To what extent does the post-2004-05 acceleration in per cultivator income reflect a

sustainable recovery from the post-reform slump? (18)

2. Explain why an initial shift of labour out of agriculture may not raise agricultural wages,
whereas later shifts can coincide with a rising wage share. Discuss what this means for farm

income and rural labour markets. 9,9)

Fifere
KALINDI COLLEGE LIBRARY



3. Discuss how India can transition from “food security” to “nutrition security.” (18)

4. Analyse the political economy factors that have constrained India’s transition from a staple-

grain-focused policy to a nutrition-sensitive one. In your answer, discuss the roles of the

"farmer lobby," open-ended procurement, and the Minimum Support Price (MSP) system. (9,9)

5. Evaluate how a three-dimensional strategy centred on growth, inclusivity, and sustainability

can help Indian agriculture respond to emerging demographic pressures. (18)

6. Assess how the 2024 National Policy Framework on Agricultural Marketing envisions a shift
from traditional regulated wholesale markets (APMCs) toward a 'vibrant, competitive, and

transparent' multi-channel marketing ecosystem. (18)

7. With reference to the Make in India initiative, examine the structural reforms and

macroeconomic policy framework required to enhance production efficiency in India. ~ (18)

8. Examine the long-term trends in the output, employment, and capital stock of India’s public

sector since economic reforms, and discuss their implications for industrial development. (18)

HIfera) wgiaered Yreahrerd
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1. 200405 & W@ wfy A o A g gf% R ge aw GuRl B A o A ¥ v w T

J8H &) qufd R (18)

2. Wy B R P A w1 R iR P T A % w6 A Y wwd

SE e F RER A W R A i @ wwd 81 P omy IR anhor w O

U swe @ onf R, 39 w =ef B (9.9)

3. 94 $IfT & YRS "G GRAr A UN0 JRET B AR P 3R & FH 2| (18)

4. I IoHaP-3iies PR B fazvor S SR YRd & g1 3FS-$ind ifd F 9IN0-
Yaeadia iy & uRada & oIt fear 1 oma SR &, feum aid, gt @ 3R gHam

wﬂq&ﬂmfﬂ)wn?ﬁ'aﬂ yiypret w ==l B ©,9)

5. e, TuRRE R RRA R Hfea B-smrf T fF9 yoR HRdg $R & IwRd

TR Al BT GHAT B H e HX THdl 8, FHBI TeUidd HI| (18)

6. PN oA W 2024 F TP Aifa g A uRuR® fafafa die soRl (Thersd) @ e
vofidd, oferedf 3R urexf sg-3a fauus uRfRfa@t & @ ok sqama @t uRee @1
THAA B (18)

HIfe) wwifdaed Jwared
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7. %% T ¥ vgw b o F, wRa | SEEA qa AR & R HEEE WETES JURT

IR e e Ay g &1 Rxdwo #X (18)

8. e GuURI & 1E } WRA ¥ WdTRP & F Iaed, JwR AR Goft SR A ke

T &1 fazawn & R Neife e W I7@ yvEl W) =9 ]| (18)

(1500)

Ter<) JIdTeg
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Your Roll No......covuueeen
Sr. No. of Question Paper : 2235 L
Umque Paper Code r 2272203601
Name of the Paper ¢ Indian Growth and Development
Name of the Course : BA (Prog.) with Economics as Major/Non-Major
Semester : VI
Duration : 3 Hours Maximum Marks : 90
9 ;3 e Tlﬂ'ﬂ? : 90

Instructions for Candidates

O Y I

Write your Roll No. on the top immediately on receipt of this question paper.
Attempt any five questions.

All questions carry equal marks (18 marks each).

Answers may be written either in English or Hindi; but the same medium should
be used throughout the paper.

oAl & fag Adw

1.

2.
3.

(]

W IE-79 & e & Iw e w FuilRe =W w s sgews e )

&8 dig = @ I SR

T T @ I ' T (VAT 18 AF) |

T U - T & I Hon A B 0 v s F e, AfF= -t I o e v
B 8 IRy |

Critically evaluate India’s economic growth performance since Independence.
What obstacles exist in sustaining a per capita income growth of around 7%
annually?

Discuss the importance of Global Value Chains (GVCs) in modern trade. What
policy measures can strengthen India’s merchandise exports? How can India
integrate into the world trade in the current scenario?

Explain the concepts of: (a) Demographic Dividend, (b) Demographic Deposit,
and (c¢) Demographic Debt. Discuss their relevance in India’s demographic
transition.

Analyze the role of the services sector in India’s exports. How does it contribute
to global integration? Discuss major challenges and modes of service exports.

Examine whether industrialization in post-reform India has experienced stagnation.
Use national and disaggregated data perspectives in your answer.

Fifa wERUEy JHaed
KALINDI COLLEGE LIBRARY PTO.
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6.

What are the key challenges faced by Indian agriculture in achieving growth,
equity, and sustainability? Suggest a strategy for the future growth.

Evaluate the Nehru-Mahalanobis strategy (1950-64), highlighting the major
criticisms related to agricultural neglect and public sector expansion.

Short notes

(a) Methodology of the Rangarajan Committee for poverty estimation.
(b) Explain the position of servicification of Indian manufacturing.

AT ® AT ¥ WK B e A wed ar e Jedie o) wie st
T F TN 7% AF Ifg A T @R X B-HA @ ) 27

Iy =R ¥ s T JETA (GVCs) B o W = Ffog1 WK & #rer e
F {AGT T B o F J Ao Ium fre o g 7 g wRewa ¥ wiRa fawa
R ¥ DA TEAFT B Fehal 37

fAwfoiaa sEamons & e S (m)mﬂﬁlﬁuﬁmfsr, (@) smafaaa s
R () TEIRETE T VT R D WA GHA01 A T WERiehdl W 9= Sifeg|

NRa & ot # Jar &= i sifie @ Rweor Sk a8 faw w@himor § 99 aeE
a1 27 A1 it &t wE THiftal 3Rk Tds w® = S

g Wi FIfoY o o Uil @ 91 B WRd | SR ¥ Sea A 21 JuN IR A
T AR faEfea wiwd @ ITEnT el

faema, T AR Rurar g A F MR N D ARR W geoar o 8 7 v &
faem = fow v e gEw

Jee-wETAaE WAl (1950-64) &1 Aeaiew aforg, o HfY & Ivem sk
gavE 87 & fawR ¥ dalta WE Al WO W SIen I 8

dfera feoqui :
(@) TR Jeper & forg Twrer afafa @ wEyoe
(@) vireg faffmior & & darEo @t Ruf e Sk

FiferS) degifdaray Yiisrey
KALINDI COLLEGE LIBRARY | (7500)
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Your Roll No...............
Sr. No. of Question Paper ¢ 2274 L
Unique Paper Code 2272203601
Name of the Paper . Indian growth and development
Name of the Course . B.A. (Prog.) with economics as Major/Non-Major
Semester : VI
Duration : 3 Hours Maximum Marks : 90
W 3 e quita : 90

Instructions for Candidates

1.

Write your Roll No. on the top immediately on receipt of this question paper.

2. Attempt any 5§ questions.

3. All questions carry equal marks.

4. Answers may be written either in English or Hindi; but the same medium should
be used throughout the paper.

el & g Adw

L W AE-TF & R § W Ru w FuiRe e w seer seee e |

2. i 5 wet & I e )

3. ¥t vAl @ 3w e F

4. T WS -TF & I HAdon a1 B B v o ¥ e, AT @t 3= @ wemw v
8 B =fde )

1. Explain the growth performance of the Indian economy since independence. What
are the major challenges in achieving and sustaining a targeted rate of growth?

2. Explain the main trends, opportunities and challenges in India’s service sector
and show the impact of the covid-19 pandemic on service sector growth?

3. What strategies did the Indian government implement to increase food grain
production, and what challenges does Indian agriculture face today, despite its
achievements?

4. Explain the concept of premature deindustrialization and its implications for India’s

economic development? Discuss the importance of infrastructural development in
supporting Indian Growth.

KALINDI COLLEGE LIBRARY —
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5.

Define the concept of inclusive growth and what are the key indicators and
challenges of inclusive growth?

Explain the main features of the 1991 industrial policy? Discuss its cause and

consequences.

Explain the concept of Demographic Divided, demographic deposit and
demographic debt in the context of India’s demographic transition.

Discuss the significance of the Global Value Chain-led Merchandise trade in 21*
century. Explain the major aspects of trade and policy reforms that can boost
India’s exports of goods?

I & G A AREE T @ feE wed o s S wfta e @) @t
I A AR Y @ X v g a7

WIS B Fa 8 ¥ o W, S S gl o e S iR dar 8 @ faa
W HfAE-19 AEHR B W9E T

AT I T2 B T ARG TWER X A & Weial g 3 S Jo e
R TEE A WRAE i e R @ e o @ 27

FEHG FANE F HA F FTUROT AR TR D Ffieh @ W 39 qomEl &t el
Fifow W AEE @ g9 3 A FeaEoTE [feE & wEe W T il

T R A sEun Bt wRaie ke AR TR few @ wE gaas 3K
el @/ 37

1991 # ST Ry 2t e RAvAA A e AR THR wROT iR IR |
Q|

WRE & TEEREEd GFA @ de A meieaEa Rve, sRaieasd s AR
FHERAET 70 F FAURON Tt AR g

278 w8 ¥ At e e SMERA A TR D AEe W Hifo| W @ A i
) W 3 @ wER AR AR gUR B W@ A A wWe B

FIfr< FEfEray FaTey
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Your Roll No.....cvvenns
Sr. No. of Question Paper : 2307 L
Unique Paper Code 1 2272203602
Name of the Paper . Intermediate Macroeconomics [i: Policy Issues
Name of the Course :  B.A. (Programme) with Economics (Major)
Semester ;W
Duration : 3 Hours Maximum Marks : 90
g ;3w T‘Ih : 90

Instructions for Candidat

1.  Write your Roll No. on the top immediately on receipt of this question paper.

2. Answers may be written either in English or Hindi; but the same medium should
be used throughout the paper.

Bt @ e fAdn
1 W UE-TF % e @ W Ry w FuiRe e w s s Rl

2. ¥E WE-UF & IR Fion @ FH RS vr v ¥ A, AT vt IR w0 owm o
B B =Y |

Section-A

All questions in this section are compulsory. Each question carries 2 marks.
(15%2=30)

1. Time inconsistency leads to :
A. Perfect policy credibility
B. Policy irrelevance
C. Loss of trust in policymakers

D. Stable inflation

Fifer<] Aedaad THPlas
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2. In the Taylor Rule, if inflation rises above target while output is at potential, the
central bank should:
A. Reduce interest rates
B Keep interest rates constant
C. Increase interest rates
D. Increase government spending
3

Which condition ensures debt sustainability in the long run?
A. Real interest rate > GDP growth rate

B. Real interest rate < GDP growth rate

C. Persistent primary deficit

D. Increasing budget deficit

4. Ricardian Equivalence implies that a tax cut financed by borrowing will:
A. Increase consumption
B. Decrease savings
C. Have no effect on aggregate demand

D. Increase investment

5. The IS-PC-MR model is primarily used to analyze:
A. Long-run economic growth
B. Trade cycles only
C. Short-run macroeconomic stabilization and monetary policy
D. Population dynamics |

wifer<) AEeEer qRibiery
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6.

The real exchange rate (RER) is best defined as:
A. The price of one currency in terms of another

B. The price of domestic goods relative to price of foreign goods
C. The rate fixed by the central bank

D. The difference between exports and imports

A real appreciation of domestic currency leads to:
A. Higher exports and lower imports

B. Lower exports and higher imports

C. No change in trade balance

D. Increase in capital flows only

Under flexible exchange rates, monetary expansion causes:
A. Currency appreciation

B. Currency depreciation

C. No change in exchange rate

D. Increase in imports

The J-curve effect refers to:

A. Continuous decline in trade balance

B. Immediate improvement in trade balance
C. Initial worsening followed by improvement

D. No effect of depreciation

PTO.
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10. Wage-price spiral occurs when:

11.

12,

13.

A.

B.

C.

D.

Prices fall continuously

Wages and price level increase by time lag

Imports decrease

Exchange rate stabilizes

Hysteresis in exchange rates implies:

A.

B.

C.

D

Temporary effects of exchange rate changes

No impact on trade

Permanent effects of lasting exchange rate changes on trade pattern

Immediate adjustment

Sterilization refers to:

A.

B.

€.

D.

Increasing exports
Neutralizing forex intervention through open market operations
Devaluation

Capital inflow

Exchange rate overshooting refers to:

A.

B.

D.

Exchange rate remains constant
Exchange rate changes more than the long-run equilibrium
Exchange rate falls permanently

Exchange rate does not change

FIfer<) HEldEeid qRabiey
KALINDI COLLEGE LIBRARY



2307 5
14. Purchasing Power Parity (PPP) states that:

15.

A. Exchange rates are fixed
B. Exchange rates reflect interest rates
C. Exchange rates adjust to price level differences

D. Exchange rates depend only on trade

The Portfolio Balance Model focuses on:
A. Goods market only

B. Money supply only

C. Financial asset markets

D. Trade balance only

SECTION-B

Attempt any six questions out of the following eight. Each question carries §
(6x5=30)

marks.
Discuss the shift in monetary policy from money supply targeting to inflation

targeting.

Why is disinflation costly? Explain using the Phillips Curve and the concept of

sacrifice ratio.

Evaluate the effectiveness of monetary and fiscal policies in responding to the

Global Financial Crisis of 2008.

Fifera AefAared JRidield
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4.

6

What is the net export function, and how does it influence the Balance of Payments
(BoP)?

Explain the Mundell-Fleming model under a fixed exchange rate regime with
perfect capital mobility,

Discuss whether devaluation of the domestic currency alone is an effective means

of achieving internal and external balance in an open economy.

Explain exchange rate overshooting and why it exceeds its long-run equilibrium
after monetary expansion.

Explain the Portfolio Balance Approach to exchange rate determination.

Section-C

Attempt any three questions out of the following four. Each question carries 10

marks. (3x10=30).

What are the constraints of the government budget, and what are the preconditions
for long-run fiscal sustainability?

Explain the working of the IS-PC—-MR model in response to a demand shock.

How do fiscal and monetary policies operate in the Mundell~Fleming Model

under conditions of perfect capital mobility and flexible exchange rates?

What is the role of expenditure-switching and expcnditure-reducing policies in
correcting the Balance of Payments (BoP)? Also, describe the J-curve

phenomenon.

wifer) FEIEE YRaraprer,
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W -« A

W Y ® vt wer st ¥ )y W 2 s w ) (15x2=30)

L. WY WM (Time inconsistency) ¥ &4r Bar 87
A, O AR Ryt
B. Y swreRvenar

C. =Y el w Ry & &=/

D. R AR

2. W Fam (TaylorRule)ﬁuﬁgmmhﬁraﬁ% Hiftre Bt sﬂtzzﬂma‘mﬁérmmﬁr,
q DT T B T FEN ARG ?

A. oW R YT
B. =W =« &R @
C. oW W TCEH

D. WHR =g Tl

3. dea ¥ B0 AT (Debt sustainability) @ g FT-& = SrawEs 27
A. TR =W W > GDP gfg =
B. aRdRA® & W <GDP Jf@
C. fda wafie e

D. Wgd N 949 Wiel

Fifer<) wERUTEY RISy
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4,

8
i s (Ricardian Equivalence) @1 3 # fF IuR ¥ fRAedfe = w5
A I R

B. w=q wensh

C. e W w A wora 8 s
D. W =g

IS-PC-MR #Is o1 Fer Ivdny forrh fawarwwr & forg over 27
A, vt i R

B. a9 ®WNR T%
C. FIaiforen RadEr 3k Afew R
D. WWaEn wfoadieer

arafas® fafsa T (RER) o adies wRivmr = 27
A. U@ I H BT gL D w9 A

B. R I A Fia AR awg @ goen A
C. @da d& grr Fuifa =

D. fue sk s & Faw

e 31 T Andfas qeagfe (appreciation) T T WNIG Bar 27
A. frdia sgar 2 3k smam wea 2

B. foaia wear 2 AR Jwe wgar @
C. TR Eqe & Hrg aRade 8
D. @ad Yot wars ugen B
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8.

10.

n

waeh R w & aea e fAear o w@ yi B 27
A, T gfe

B. &1 & JeaT

C. = yRaeT &

D. AW ¥ gfe

W-aF (J-curve) UWE & T I 37
A. TR 93 ¥ R firrae

B. dd gUR

C. WRi%& firae & @ gur

D. wIE W T8

G- A (Wagen price spiral) F& Brar 27
A. P wER e &

B. a9 AR IPR 9T HWS ¥ qeat B

C. Jam wed ¥

D. T w fw o 2

fafvsa ot % RRRR@ (Hysteresis) =1 a1 i 27
A. FEard wE

B. MR W s g9 El

C. e uRad= & i qNe

D. dicehiford g

Fifer) wERaEd @
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12. RReESw W ww ad 37

A.  TRate wgmr

10

B. 3NN W Aivtew awr e R ww@ & avE I A
C.
D. Y v
3. R w AT = = anf 27
A. R w R ?
B. QUSTIT Gqee ¥ it yRadT
C. it finae
D. w=IE YRadT T8

4. w7 9T & (PPP) = HEh 27
A. RrmwRwad2
B. W T i quial B
C. T &R P FR B FATAR TR
D. ®ad AR W AR

15. WReR g Hed e W BRa 27
A. TE TAER
B. ad & YA
c. fa<ha aReufa TR

D. ®NR dqe-
FIfer<) FEIAEed RSN
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Wy - B

AN AAs T oA & | WAT WA 6 5T 1 2 (676=30)
L Wi A ¥ g S A ey we P B s wzam A T w1

2. FEREAY W (Disinflation) wEm =l ten 37 fefera = ik Afwrea FUE B AUR
W FHAR|

3. 2008 % At el dare & R AfEw ik Ternrdia A o weradieer w1 e
Lo

4. ge Fdia & 1 2 AR 5 EE @qet (BoP) WY B weifde aear 27
5. for R =t sk pf goft ferdierar 2 Rafy ¥ wa-waifi wreer award
6. T HaAA AT F[EET AARF AN A AT WA F B forg v 27 =
7. TR @ Aeglen 7 2 3k AfRE far @ o a7 = B 27
8. T w fuior ¥ Wdwiferar ada e g
wg - C

it ot 4 A A 3 U BA WX | TAF W 10 Fd w2 (3x10=30)
1w weie B g T § ik At awena Racar ot g v @ #7
o Wi A & ded A IS-PC-MR AT &t WOl q9amd |

Fife wRdaTed ey
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3 P Yol e A it RfeR W @ awa - i At ¥ At IR Tawa
Afy = RAvewo =)

4. WA ¥ GURA ¥ =g - Rafi sk - vt o ARE @ v = 37 I @
W -9 TWE S

Fifer<t FEfEed oIy (5500)
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Bl & fog fdw
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2. vl v sfad # )

3. T WS- 99 & IR AN A1 B G v wmwr ¥ S, AfrT o I & e v
B B =Y |

. (a) Explain how change in family structure affects fertility rate in an economy.

(18)

OR
(b) Analyse the effect of increase in female wage rate on fertility using cost-
benefit model of fertility choices. (18)

2. (a) Explain the Harris Todaro model of rural-urban migration and derive its

equilibrium condition. (18)

OR
(b) Explain two policies that result in efficient allocation of labour force in the
context of Harris Todaro model of rural-urban migration. (9+9)

3. Attempt any two :
(a) Explain how interlinkages of credit and labour markets prevent distortion in
a developing country’s rural area. (18)
(b) Explain why, despite Marshallian inefficiency, sharecropping enjoys enduring
popularity in rural land market with prevalence of risk and uncertainty.
(18)
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2

(¢) *“Judicious land reform has the power to increase overall output in the
cconomy”. Explain this statement in the context of nutrition based labour
supply model. (18)

(a) Individually rational strategies may lead to collectively irrational outcomes.
Explain this statement in the context of Hardin's prisoner’s dilemma
game. (18)

OR

(b) Explain the concept and rationale of development planning in developing

economies. (18)

(%) wwergy far aReRer @ § aRad= fFdt srderaen # worme @ &1 &a wwifaa

e B (18)
o
(@) wor el @ ST - S Aied 1 IUART Feh Afeen Aoed o A gfg @ et
W gWrE & fagewor #ifm) (18)
(o) T - TEY yaE @ 2RE AR Wit @it e Firg 3R 3@l dqad Rt F
i1 ()
o
(@) T - B yaEE @ 2RE SRR Hied & G W oW ad & FHIA Jded A dNEH
[ Al A Ao Fi awEn (9+9)
& QA w & I A
(%) ey & o iR sm Aol @ siaday Remdid 3w @ i & § gl w
#a A% B (18)
(@) awrey o Ao s & arase, e 3l sfAfiear @it e ae ari
Wit Ao ¥ aedard waf Tt w9 A A 2 (18)
(1) “faderqul vff quR ¥ srferaedr & U IeUIe I g @ e 87| draur Sk
s Yfa e @ I A FW HUA & AREAT Hiforg | (18)

(%) =ftma ¥ § qEETE WA aREE F A S RO F T F g gl
BT 2 #8 A g T A @ G N W FUT F A Fw (18)

N
(@) fammadia sfmaens A fagw Faee o sEuren ik sitfoe @ @ S
(18)
(1500)
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sl & fow A
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2 QA @ FE AT E

4 =9 W -UF & IR AN A1 B R v s A A, AfrT o I wnem v

£ B T2 )
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. (a) Explain how private savings are useful in the economy? (5)

(b) Can we mclude human capital in the measurement of national wealth? Why

(¢)

2. (a)

(b)

and why not? (5)

Lixplain the difference between real GDP and nominal GDP. Consider an
cconomy that produces two goods, Wheat and Sugar. The following table
shows the quantities produced and prices of the two goods in the base year

and the current year :

Goods Quantity in Price in Quantity in Price in
Base Year Base Year Current Year Current Year
Wheat 300 4 360 5
Sugar 100 8 120 10
Calculate ;

(1) Nominal GDP in the current year
(i) Real GDP in the current year, using base year prices

(i) Percentage change in Real GDP from the base year to the current

year (4+4)

During demonetisation in November 2016, the RBI withdrew Z500 and
21,000 notes, reducing currency in circulation drastically. Using the Quantity
Theory of Money (MV = PY), analyse the short-run impact on the price
level, assuming velocity (V) and real output (Y) are fixed initially.
What happened when new notes were introduced? Explain with the help of

diagram, (6)

Explain the determinants of demand and supply of central bank money?

(6)
Fifer TERETEY YRGS
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(c) Suppose that a person’s yearly income is 60,000. The money demand function
is given by :
Md =Y (35 - i)

(i) Calculate the demand for money when the rate of interest is 5 percent

and 10 percent. (3)

(i) If the rate of interest is 10 percent, calculate the percentage change in
money demand when income falls by 50 percent. Briefly explain the
result. (3)

3. (a) Suppose the Government announces of Rs. 5 Lakh crores fiscal stimulus in

terms of extra government expenditure. In a simple Keynesian model with
MPC = 0.8 calculate

(1) Government Spending Multiplier
_ (i) The expected rise in equilibrium income

(i) Why the actual rise might be less than this theoretical amount.  (6)

(b) According to classical economists velocity was thought to be constant in the
short term. However, let’s say there was an exogenous increase in the velocity
of money due to a change in the payment mechanism, such as increased use
of credit cards. What impact would such a shift have on the output,

employment, and price level? (12)

4. (a) How does the introduction of a proportional income tax (at rate t) modify
the Keynesian multiplier? Using MPC = 0.8 and t = 0.25, compare the
multiplier with and without the tax. Why does the income tax act as an

automatic stabilizer? (9)

(b) What is the full-employment budget surplus, and why might it be a more
useful measure than the actual budget surplus? 9)

wiferd) wefderay geded
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5. (a) Explain how the interest rate works in the classical system to stabilize
aggregate demand in the face of autonomous changes in the components of
aggregate demand such as investment? 9)

(b) Suppose the public holds no currency, ratio of reserves to deposits is 0.1

and the demand for money is given by
Md = $Y(0.8 - 4i)
Initially the monetary base is $100 billion and nominal income is $5trillion,
(1) What is the demand for central bank money”
(i1) Find the equilibrium interest rate

(iii) If the money supply increases to $3000billion, what will be the impact
on i? (3,3.3)

6. (a) What is crowding out, and when would you expect it to occur? In the face
of substantial crowding out, which will be more successful- fiscal or monetary

policy? (6)

(b) Consider the following macroeconomic model :
Consumption function: C =90 + 0.8(Y - T)
Investment function: [ = 160 — 61
Government expenditure: G = 40
Taxes: T = 50
Price level: P=3
Money supply: Ms = 300

Money demand function: Md = 0.2Y - 4i

(i) Determine the equilibrium level of income (Y) and rate of interest (i)
using the IS-LM framework. (4)

Fifer<! ARlldenad YRy
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7.

(i) Compute the fiscal policy multiplier and the monetary policy multiplier.

(4)
(1ii) Suppose the full employment level of income is 950. Calculate:
(a) The increase in money supply required to achieve full employment.

(b) The increase in government expenditure required to achieve full

employment. (4)

(a) Derive the Aggregate Demand (AD) curve from the IS-LM model. Show the
effect of rise in the price level on the LM curve and output. Identify the two

factors other than the price level, that shifts the AD Curve and explain their

effects. (12)

(b) What is the key difference that determines whether an international
transaction appears in the current account or the capital and financial

account? (6)

(%) =rem &g & seferaer & o @@ (private savings) @ wer Swari
i? (5)

(|) o1 W UK 89 (national wealth) & A1Y { “AFE Tont’ (human capital) EARIEE]
o g 87 w0 AN R A7 ()

(1) arafdEm W (Real GDP) 3R ARHAE SHEM (Nominal GDP) & d SR &
) v ¥R sferaen W AR AR o 3 TG, A SR AR IR
e B

a&e R ad | uR ad | acee ag ERUICECN]
| wEn A WHA ® A/ A BEA
I 300 4 360 5
= 100 8 120 10
fifors) Aafdensra qRIdrerd
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T T :
(i) Fo9 o § TR Shedh
(if) SR 6 B B HT AT R gy qG ad A At onerd|
(iif) SMUR o ¥ FdA af T aaraE A9 ¥ e aRad

2 (@) 7R 2016 ¥ RAHGRW (demonetisation) T AW, JAaE ¥ 2500 HR 1,000 L]
AT A A o, R we A g A WO AR ) g D R Rew
(MV = PY) & IUaRT X Y, 69 &R W 051 at FreqenTfors w1 e
e, a5 A g & 3 (V) IR aafasw I (Y) ® ¥ fer F) 7Y AT
Y37 Y W W R G ? ARE (diagram) N GEEA ¥ FAAC (6)

(@) g 9 B o (central bank money) @i A AR Sll‘ﬁ & fuia &t =
Hitorg ? (6)

() = e v =fe A afifs 3@ 60,000 B1 O AT HT HA (money
demand function) ¥& WahR fear T 2 : Md =Y (35 - i)

(i) & IS o 5 Wiwd 3R 10 9REE 8, @ o & 7 A A0 Hife)
(3)
(if) af? = € 10 wiwE B, @ | ¥ 50 wioww & fwEe d@ W g @t A7
¥ it gRad & 0T e TR @t w8 ¥ e sl (3)

3 (%) W SR AR SR W = €A 5 TR BT T P AT Wers
(fiscal stimulus) @ Sso & 81 MPC = 0.8 A U O RS Aieel A 0T
T

(i) G =g TH (Government Spending Multiplier)
(i) Fge A ¥ Ffee gfe

(iii) arefaE gfe g@ e T A FW @ & wwd A (6)
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(m) welta sedafeaal (classical economists) % 3@ srwenma A s = A =) feat AP
Fren an) e, e Ao O s oa A wrara (R Btz ok wgem I
® w0 g & AN ¥ g WA (exogenous) @ wE B v ww A, wravs w1 IEAEA,
Ao 3R qFa =R W T yeE gy (12)

4. (%) squfas et (72« W) 9 qoara FA@aT 1% (Keynesian multiplier) Lok ]
#oMfera w87 MPC = 0.8 3 t = 0.25 %1 3947 F4A ¥Y, 74 & A9 AN
T ® 0T A JAN A e o “rraifer Raarger” (automatic stabilizer )
? WA 7w e 27 (9)

(@) i -9 aie AT (full-employment budget surplus) &1 2, 3 % arafas
o Ffodm &t goen A Aftrer Iwarh 39 w7 B g 27 (9)

5. (%) Twa] f& e SR e wim & weal F @ uRadAl @ ane we wm e
FA & fore weig gl (classical system) ¥ &t 2 B4 FW T 27 (9)

(|) o wifor & S & o g e ((.:urrency) A8l 2, 51 & FATE A WIW (ratio
of reserves to deposits) 0.1 2 IR 99 AN 9 W vER 9 T 2
Md = $Y(0.8 — 4i)

oA ¥ AZH YR (monetary base) 100 fiferar 2 sk =mmm ama 5 e 24

(i) P8 & & oF &t q1 T 27
(i) IFAT & R A Hforg|
(iii) 3 Hz1 Yt FgT 3000 fAfomw & I 2, A WS = (i) W FTW ywE

g3 ? (3+3+3)

6. (&) ‘gr3fEn 3T’ (Crowding out) & B, IR AT 02 Fa B 2 INfe FHiforea ?

qata wefen ase @ fafy &, gwenda @1 Aftw AR ¥ ¥ @ 3w qws
a7 (6)
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(@) fFeafafes wfte sffe Atee @ e #ifig:
ITH R C = 90 + 0.8(Y — T)
e e 1= 160 - 6i
WENR =4 G = 40
FC T =50
TP =3
& AYFE: Ms = 300

8 B AT H G Md = 0.2Y — 4i

(i) SETE - TACA TR T ITERT I I (Y) AR = (i) T qgAT wR
fraiRa @fm (4)

(i) TR Y Ui AR A A o @ Ao Ffw) (4)
(iii) #T ST quF ASHIR FA TR 950 1 I0EAT Hhiforg -

(%) qof JoR e e @ fore @ agfd F srawe gfen

(@) qof IR I A B o Wl =g # s gia) (4)

7. (%) AECE-ToRH AiEA ¥ FHA AT (AD) Toh FeA o) Hed TR A gfe o T
T AR IR W AWE RET) 59 W & FAE I SR I I5GE Hieig
S o8 a% @ Ragwm & IR I TNEl @ SR i (12)

(@) a8 Jea F w2 S a5 FuiRe wen ? f ow sieada e g @’
(current account) ¥ fe@rg 2m @ ‘ot ik e |n’ (capital and financial
account) A7 (6)

ifer<S! AT QwiHTe
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Explain the meaning of Econometrics. Discuss the

applications of econometrics in decision-making.

OR

Discuss the Ordinary Least Squares (OLS) method

used in regression analysis. Explain the assumptions

of OLS.

2. Differentiate between simple linear regression and

multiple linear regression models.

OR

What is multicollinearity? Explain its causes and

consequences in regression models.

3. Explain the concept of qualitative response regression
models. Discuss the Logit model along with its

applications.
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OR

Discuss the concept of stationarity in time series

ecconometrics. Explain Unit Root and ARIMA models.

L M (Econometrics) @1 s @ wfiforgl foka o
(Decision-making) ¥ 3rfRfy & FFwam (Applications) @t
= Fifg

HAAT

AfoRM fagerwor (Regression Analysis) ¥ IwanT &
et “GMERY A G’ (Ordinary Least Squares - OLS)
fafer =t == S0 SiegE & w=raTeH (Assumptions) it
HRAT TV |

2. TS W& 9feR® (Simple Linear Regression) aﬂ?ag_i@q
wfee@= (Multiple Linear Regression) #feell & 9 3

Wee I

AAqdl

Far a1 o - e (Multicollinearity) a1 27 wftwpey
Heai ¥ zad @RON AR GRE @ =R #ifw
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3. TS Ffhar wiewse Ase (Qualitative Response
Regression Models) @ ST@URUT @l =ARAT Shifore| ifore
#iteed (Logit Model) 3R @& Jgwarn =it == Fifom)

A4l

HG e seffafd  (Time Series Econometrics) #
feoran /Figaretan (Stationarity) @i SEERUT &t == HifoC|
g ®¢ (Unit Root) 3R TR& (ARIMA) sieelt &t =wen

FI

(300)



