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[This question paper contains 16 printed pages.]

Your Roll No................
Sr. No. of Question Paper : 7744 J
Unique Paper Code 1 2272201202
Name of the Paper :  Basic Statistics for Economics ‘
Name of the Course :  B.A. (Prog.)
Semester : II/DSC
Duration : 3 Hours Maximum Marks : 90

Instructions for Candidates

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

2. All sections are mandatory. Attempt any 3 questions from Section I and any 2
questions each from Sections II, IIT and IV.

3. Sub-parts of the questions are to be attempted together.

4. All questions in Section — I, II, III, IV carry 10 marks.

5. Use of simple calculator is allowed.

6. All the required tables are provided at the end of question paper.

7. Answers may be written either in English or Hindi; but the same medium should
be used throughout the paper.
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Section — 1

Do any three out of four. Each question carries 10 marks.

1. Calculate mean, median, mode, variance and coefficient of variation of the following

sample data (in kgs) :

Vegetables
(in kgs)

2. A relative frequency distribution is given below :

Class Relative Frequency
Class A 0.22

Class B 0.18

Class C

Class D 0.2

(i) What is the relative frequency of Class C?

(2+1+1+3+3)

(i) If the total sample size is 200, what will be the frequency of Class C?

(iii) Draw a frequency bar graph after calculating the relevant frequencies.

(iv) Draw a pie chart of the above distribution.

(2+2+3+3)

3. A survey of a company showed that the mean monthly salary of employees is

'18,600 INR. and the standard deviation is 1,200 INR.
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(a) Use Chebyshev’s theorem to calculate the minimum percentage of employees

whose salary is between 16,200 INR and 21,000 INR.
(b) Suppose the salary of employees follows bell shaped distribution. Using

empirical rule, calculate the percentage of employees whose salary is between
16,200 INR and 21,000 INR.
4.

(5+5)
Explain the concept of skewness (right, left and no skewness) with the help of
histogram.

Section — IT

Do any two -out of three. Each question carries 10 marks.
5. A study analyzed 1000 customer complaints received by three major mobile

network providers — A, B and C. The complaints were categorized as either
Call Drop, Slow Internet, or Billing Issue. The data is shown below :

Complaint Origin Call Drop ‘Slow Internet Billing Issue Total
A 80 120 50 250
B 100 150 . 50 300
C 120 180 150 450
Total 300 450 250 1000
RY

If a complaint is found to be due to Billing Issue, what is the probability that it
came from a C customer?

(10)

PT.O.
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6.

In a survey of 100 college students: 70 students used a mobile phone for more
than 3 hours a day. 40 students studied for more than 2 hours a day. 28 students
did both.

Are the events “Uses mobile more than 3 hours” and “Studies more than 2 hours”
independent? (10)
In a school, 70% of the students are boys and 30% are girls. It is known that

90% of the boys wear spectacles and 20% of the girls wear spectacles.

If a student is selected at random and is found to be wearing spectacles, what

is the probability that the student is a boy? (10)

Section — III

Do any two out of three. Each question carries 10 marks.

If for a uniform distribution, the mean is 136 and the probability density function
is f(x) = 0.00625 for a < x < b and 0 elsewhere.

(a) Find the values of a and b.

(b) Find the P(x > 150). C(5+5)

In a large group of students, 80% have a recommended statistics book. 3 students

are selected at random.

(a) Find the probability distribution of the number of students having the book.
(b) Find the probability that 2 or more students have the book.

(c) Find the mean and variance of the distribution. (3+3+4)
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10.

11.

12.

13.

The average monthly sales of 5000 firms are normally distributed with the mean

of Rs. 36,000 and standard deviation of Rs. 10,000. Find

(a) The number of firms with sales over Rs. 40,000.

(b) The percentage of firms with sales between Rs. 38,500 and Rs. 41,000.
(5+5)

Section - IV

Do any two out of three. Each question carries 10 marks.

A survey was conducted on 25 residents of Delhi to estimate their monthly mobile

phone bill. The results showed :
Sample mean & 7450
Sample standard deviation = %50

Assume the mobile bills are normally distributed, and the population variance is
unknown. Find the 95% confidence interval for the true average monthly mobile

bill in Delhi. (10)

A school§claims that students get an average pocket money of Y500 per month.
A random sample of 25 students shows an average of ¥480. The population
standard deviation is known to be ¥40. At 5% significance level, can we say that

the actual average pocket money is different from 35007 (10)

For each case, write down the appropriate Null hypothesis (H ) and Alternative

hypothesis (H,).

PT.O.
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(a) A company claims that the average battery life of its new mobile phone is

more than 12 hours.

(b) A fitness expert believes that the average daily step count of adults in India

is less than 8000 steps.

“(c) An education board wants to check if the average scofe in mathematics this

year is different from the previous average of 65 marks. (3+3+4)
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3.

4.

5.

(i) ¥ C = "ng gk = 87
(i) Rt & W FER 200 3, W T C N NGRT F0 BAAT
(i) wEREr SR & T TR S 9% TE g 9K WE Tl

(iv) Swiea e @ v g e sl (2+2+3+3)

Teh S e Al & e Tel [ wheaial 6 NG Mikes 99 18,600 T Bt AR AFH
e 1,200 T 21

() VT D THE T SEN TR IT FADRA ol < WA 7 o et
AT 16,200, TR IR 21,000 T & € 7l

(@) w ARG 7F wTaRE & o 4 D ADR F RO B AT G B

SIS RE T ST R, ST SHRAl o 9 S i e qae
16,200 ¥ 3R 21,000 m&‘%ﬁa%l (5+5)

Rum o e 3 Rsu (Srt, 9l 3k SE e 18) 3t s ww=Ed |
-1
@ 7 & I Q@ o FAF 10 T 8
TH AATT O WS AR Aead Wes - A, B aﬁt C SR W= 1000 WEH

R @1 Reewer fran Rl @ wie 3, S fene @ [T v @ A
Tl foram T @l 31 e farn w2
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8.

Complaint Origin Call Drop Slow Internet Billing Issue Total

A 80 120 50 250
B 100 150 50 300
C 120 180 150 450
Total 300 450 250 1000

IR i Rrema [T o & oo 7 Wik 2, @ o 99E 2 9w C w9 g
a7 : (10)

100 ST DE & T Gae | 70 A ARRT 3 He ¥ ARE AEd BT 6 SR
A 21 40 SF WRRT 2 U ¥ AT e W 7 28 D Al FRa B

U “3 T A AE IS 1 ST EA 27 IR “2 T ¥ Jiften T | B
wWaT 87 (10)
T e H, 70% T wes § 3k 30%?—131%?1?%1“&33@%% 90% T T YA
& 3R 20% weiRal T=m 9Bl B

MREFN A agRor WA TT TN IR T e Fm T T W R, W
=1 w2 R as el weem 87 (10)

we-1I1

9= 7 @ w8 BIoel I 10 FFH H B

I} e wae e @ o, Wred 136 2 Sk wilear o we 2

f(x) = 0.00625 a < x < b & Rw I == 0.
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(F) 2 A b B 9 I HRW

@) P(x = 150) ¥ =Rl  (5+5)
9. THEl ® TH W E ¥, 80% B N ST QiR 9w 81 3 S W agiew w9

¥ I S 8

() T W9 D A S R R e i

(@) 2 = EF oA D TE gEE B w WRwe W R

(W) oo = wea 3R R AE SR (3+3+4)
10. 5000 H¥I o Siad Wik TSl U § 936,000 T & WEA 3K 10,000 € B WEG

e & o faRe = ot 81 T iRk

(%) 40,000 TR & I it Bt T wA BN G

(W) 38,500 T IR 41,000 TF & W B A w A WA (5+5)

we-1v
& T @ PTG P TRT 0 AT I

. Relt D 2s ﬁaﬁﬁmsﬂ%w@ﬁmﬁ#ﬁam FTAT T D T T waer
T wem R | e e

A WiEY = 3450

AT AR fAEe = 250
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HF oo 6 e e e w1 9 fGake 2, i wween e sme

Rl ¥ arafer siaw Wik Aasd Ba & e 95% Ram e s Sikm
*(10)
2 Wﬁam,m%%mﬁan‘mﬁr%sﬂm%oo Yihe W Ferl 31 25 BE @
T agfoE AT 3480 W Stud e 21 SeEen A [SEe 40 AR SR B

5% Qe WR W, FN §9 &F 9hd 3 [ aNE sied e w9 3500 ¥ e
37 " (10)

13. WS W @ forg, SugE I uReer (H,) AR dekaw aReen (H,) ffm

(%) v T ot T € T 9Ee Y AR B Sl Aed 9o 9Ew 12 4C ¥ St
2l

(@) v fheww foRvs =1 w8 T e S 9oen! 9t s 3w wew 9@ 8000
T A H Bl

(71) v Rrew € 98 s wEw 2w @ A 9he § Aew S TR daw 65
=t ¥ B 2 _ (3+3+4)
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TABLE 5 Binomial Probabilities {Continued)

’“*“”'W%
~J
~
o
=N

n x 55 50 85 .70 s 80 .85 50 95

2 0 2025 1400 1225 D900 .0625 0400 0225 0100 0025

1 4950 4800 4550 4200 3750 .3200 2550 .1800 .0950

2 3025 3800 4225 4900 5625 440D 7225 8100 9025

3 0 0911 0840 0429 0270 0155 0080 0034 0010 .0001

1 3341 2880 (2389  .1890 .1406 0940 0574 0270 0071

2 4084 4320 4435 4410 4219 3840 3251 2430 .1354

3 1864 2180 2746 3430 4219 5120 8141 7290 8574

4 0 0410 025 0150 0081 0039 0016 0005 0001  .00OD

1 2005 53 1115 0756 .0469 0256 0115 0036 .0005

. 2 3575 3455 3105 2685 2109 1536 0975 048 0135

3 2995 3456 3845 4116 4219 4096 3885 2916 1715

. 4 0915 1295 1785 2401 3184 4096 5220 8581 8145

5 0 0185 0102 0053 0024 0010 0003 0001 0000 .00OD

1 1128 078 0488 0284 0146 0064 0022 0DO5 0000

2 2757 23043 1811 1323 0879 0512 0244 0081  .00%1

3 3349 3455 3354 3087 2637 2048 1382 0729 0214

4 2059 2592 3124 3601 3955 4096 3915 3281 2036

5 0503 0778 1140 1481 2373 3277 4437 5905 7738

6 0 0083 0041 0018 0007 .000Z .0001 0000 .0DOD 0000

1 0409 0369 0205 0102 .0044 0015 0004 0001  .000O

2 85T 1382 0951 0595 0330 0154 Q0055 0012 0001

L 3 3032 2765 2355 1852 1318 0819 0415 0146 0021
4 2780 3110 3280 3241 2986 2458 1762 0984 0305

5 1359 1866 .2437 3025 3540 3932 3993 3543 237

& 0277 0467 0754 176 1780 2621 3771 5314 7351

! 7 0 D037 DO 0006 0002 0001 0000 000G D00 .0000
# 1 0320 0172 0084 003% 0013 .0004 0001 0000 .000D
£ 2 172 0774 0466 0250 0115 0043 0012 0002 .000D
f 3 2388 .1935 .1442 0972 0577 0287 0109 0026 0002
- 4 2918 2903 2679 2269 1730 1147 0817 0230 0035

] 5 2140 2613 2985 3177 3115 2753 2097 .1240  .D40s
E < & 0872 1306 1848 2471 3115 3670 3960 3720 2573
7 0152 0280 0490 0824 1335 2097 3206 4783 4983

8 0 0017 0007 0002 0001 0000 0000 0DDO 0000  .0000

1 0154 0079 0033 0012 .0004 0001 0000 .000O 0000

2 06703 .0413 0217 0100 .0038 0011 0002 0000 .00OOD

, 3 1719 239 0808 0457 0231 0092 0026 0004  .000O
A 2627 2322 1875 1351 0865 0459 0185 0046 0004

" 5 2568 2787 2786 2541 2076 1448 0839 .0331 .0054
& 1589 2090 2587 2965 3115 2935 2376 .1488 0515

7 0548 0896 .1373 1977 26700 3355 3847 3826 2793

8 0084 0148 0319 0576 1001 1678 2725 4305  .5634
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TABLE I CUMULATIVE PROBABILITIES FOR THE STANDARD NORMAL
DISTRIBUTION (Continued)

Entries in the table

give the area ander the
curvelo the lefl of the

£ value. For example, for

2= 125, the cunwlative

probability is 8944,

.m

[

Ki} ]

.02

03

IM

-05

06 &7 08

£09

5398
5793
6179

£915
3257
3580
.7881
8159

413
8643
3849
9032
NN

9332
5452
5354
964
H713

9772
9821
986l
9893
9918

9938
D953
9965
9973
9981

LML bl

F“
- T

i

o e re
An D

P gt pw o ned
oo Wy i

S I ] o 15D
ol el el el

™~
in

9 13
(-

!

3

=
0

5438
5832
6217
6591

6950
1281
611
910
8186

3438

3869
5049
5207

9335
9463
9564
9649
19

5178
9826
9864
9806
5920

9955

5975
9982

5080
5478
873
5255
6628

£985
J34
7642
7939
21

8461
8686
8888

22

9357
544
9573
9656
5726

9783
9830
9568
9898
90

9981
9956
9967
9976
2982

5120
5517
5810
6293

J019

357
7633
3967
5238

8485
3708
8507
9082
9236

9370
5484
5582

5732

5788
9834

987
9901
5925

9943
9957

'w??

5983

5160
5557
5948
6331
$700

3054
389
T4
7995
8264

5508
8729
8925
S99
9251

9382
5495
9591
9671
5738

5793
5838
9875

5927

9945
5959
9969

9984

3199
559
5987
6368
6736

7088
A4
J734
5023
8289

8531
8749
8545
15
5265

59394
5305
9599
5678
544

9798
9842
9878
3906
9929

5946
9960
9930
5978
5984

5239 5219 5319
5636 675 574
6026 6063 6103

6772 6808 6344

A3 7157 9
454 486 JI517
Ji64 7193 783
JB051 .B078  .8106
B315 B340 8365

8554 8577 B8
8770 8790 3810
8962 8980 3997
9131 9147 9162
9219 9292 9306

J306 948 942
9515 9525 9535
9608 9616 9625
9686 9693 9699
5750 9756 9761

9803 9808 9812
9846 9850 9853
D881 9B8: 9887
9909 991 993
9931 9932 9934

9548 9949 9951
9961 9962 9963
M MR 9973
2979 9979 9980
9985 9985 9986

5359
5753
5141
6517
6879

24
7549
7852
133
B389

8621
8830
D015
nn
9319

Sl
9545
5633
9706
n167

o817
9857
9390
916
9936

9952

9974

95981

.9986

PT.O.
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TABIE 2 rDISTRIBUTION (Continued)

& 1
AreaiaUpper Tail

of Freedom 20 1o 05 02 bt 008
E 35 £52 1.306 1.650 2030 2438 2
: 36 852 1306 1.688 2028 2433 2719
4 37 851 1305 1.687 2 2431 2715
3 38 851 1.304 1.656 2024 232 2712
] 39 35t 1.304 1.685 2013 242 2708
e 40 351 1303 1.684 2021 T 243 2704
: 41 150 1303 1.683 2020 2421 2701
E 42 550 1302 1.652 2018 2418 2698
. 43 250 1302 1681 2017 2416 2695
¢ 44 350 1301 1650 2015 2413 2692
¥ a5 250 1301 1579 2014 2412 269
1 ) 46 350 1.300 1679 2013 2410 2687
é f 47 349 1.300 1678 2012 2. 2655
48 849 1299 1677 2018 2407 2682
g 19 349 1.299 1677 2010 2405 2680
50 89 1299 1676 2 2403 2678
s} 349 1.298 1675 2008 2402 2676
3 52 849 1.298 1675 2007 2300 2674
4 53 848 1.208 1574 23 239 2672
— 54 248 1.297 1674 2005 2397 2670
4 ss 248 1.297 1673 2004 2396 2668
. 56 B48 1.297 1573 2003 2395 2667
] 57 248 1.297 1572 2002 2394 2665
[ S8 £48 1.296 1672 2002 2392 2663
3 59 248 1.296 167 2001 2391 2662
[ 60 248 L6 1671 2000 2390 2660
: 61 548 1.296 1670 2000 2389 2659
- 62 847 1295 1670 199 2388 2657
: 63 347 L29S 1669 1.998 238 2656
g 64 847 1.295 15669 1998 2386 2655

2 . 65 847 1.295 166 1.997 2385 2
< - 66 847 1.295 1668 1.997 2 2652
- . _ 67 847 1.294 1668 1.996 2383 2651
. : 68 847 1.294 15668 1995 2382 2650
: N 69 847 1294 1.667 1.995 2382 2649
3 70 347 1.294 1.667 1994 2381 2648
; 71 847 1.294 1.667 1.994 2380 2647

72 8497 1.293 1.666 1.993 2319 2
73 847 1.293 1.666 193 2379 2638

B 74 847 1293 1.666 1.993 2378 2
75 R46 1293 1665 1.992 2377 2643
76 846 1293 L665 1.92 2376 26352
77 346 1.293 1.665 1.991 2376 2641
78 846 1.2 1.665 1.991 2375 2610
7 Bi6 129 1.663 1.990 2374 2639

e vy i mtrv i ey S e oeire | s e oo Ay o it i e e
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TABLEZ (DISTRIBUTION (Continued)
Degrees ‘ _ _ Arcain Upper Tall A

of Freedem 2 10 s 025 o1 008
. i 846 1.292 1664 1.990 2374 2639
81 846 1.292 1.664 1.990 2373 2638
2 846 1.292 1663 1.989 2373 2637

83 346 1.292 1.663 1.989 2372 2
8 246 1.292 1.663 1.989 2.372 2636
85 846 1.292 1.663 1.988 2371 2638
86 546 1.291 1.663 1.988 2.370 2634
87 836 1.291 1.663 1.988 2370 2634
88 B 1.29% 1.662 1.987 239 2633
£9 846 1.291 1.662 1.987 2.369 24632
290 546 1.201 1.662 1987 2368 2632
91 R - 1L.291 1.662 1.986 2.368 2631
92 816 1.291 1.662 1.986 2368 2630
90 546 1.291 1.661 1.986 2367 2630
9 B4 1.201 1.661 1.986 2367 2.629
95 845 1.1 1.661 1.985 2 2629
96 845 1.290 1.661 198 2.366 2628
9 848 1.290 1.661 1.988 2365 2.627
98 845 . 1.290 1.661 1.98% 2.365 2.627
2 845 1290 1.6560 1.98% 2.364 2.626
100 515 1290 1.660 1.983 2.364 2.626
o B42 28 1.638 2.326 2.576

1.960

(4000)
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2. Attempt any nine questions.

3. All questions carry equal marks. \

4. The use of a simple calculator is allowed.
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1.

(@) LetA beannXn matri};. Suppose that A has a real eigenvalue A > 0. Find
the eigenvalues of the matrices A + 1 and A%+ 1 where 1is an n X n identity
matrix. ' 5)

(b) Leta3 x 3 matrix A has eigenvalues equal to 2, 3 and 1. Is the matrix
invertible? Explain. If it is invertible, find the eigenvalues of A~ (5)

(a) A demand function is given by x = 1‘5y2 + 5y*p= — 6p°, where y>0,p>0
and.p is price, x is quantity and y 1s income. .

() Is the demand curve negz;tively sloped?

(i) Is the given commodity normal good? -

(i) Find the réaction of demand to price as income increases and the:

reaction of demand to income as price increases. (6)

(b). Determine the domain and plot it for the following function
I4

’ F(x,y)=\/5—g +Jy-2 | - )

.

ALTERNATIVE QUESTION FOR PWD CANDIDATES

Find the rank of the following matrix for various values of p and q: 4
1 3 11
A=12 p 7 ¢q
i4 2 2 3

(a) Suppose the demand D (P, ) for a certain commodity depends on its price
P.and interest rate r. What signs should one expect for the partial derivatives
of D w.r.t. P and r to have? Suppose the supply is S(p), so that in equilibrium

D (P, r) = S(p). Differentiate implicitly to find %, and comment on it$

sign. . &)
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(b) Find a linear approximation of the function f(_X, y) = It at (2,1).
X-y

&)

4. (a) When is a square matrix diagonalizable? Explain. 4)
. : 3 2 . '

(b) For the following 2 x 2 matrix, A=(2 2); Find A3°. (6)

5. A monopolist supplies to two markets, one at home and the other abroad. The
demand functions are :

. q,=100 - p,, and

q, = 80 — p,.

Where q, and q, denote the home and foreign sales, respectively. The firm’s total

wy 3

cost function is given by :

C=(q, + )%

~

(a) Write down the broﬁt expressioﬁ of the monopolist and find the optimal
outputs and pricés so that profit is maximised. Check the second-order
sufficient conditions as'well.. 6)

(b) What happens to price if the monopolist is not allowed to discriminate
between home and foreign customers? ' 4

6. Without using differentiation, examine if the following functions defined for x,>0,
x, > 0 are quasiconcave or quasiconvex. Also check the functions for concavity

and convexity.

[N

@ f(xpx,) = x"xf* - !

v s

b) f(x,x,) = 2%, +3%, — x| *x}* -(5%2=10)

PT.O.
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7. (a)
(b)
8. (a)
(b)
9. (@

4

State Euler’s Theorem. For the following functions, determine the degree of
homogeneity. Also, check if the functions are homothetic.

() z=Inx?+ In Xy
(i) z = ene) | )

The function F is defined for all x and y by F(x,y) = xe*3 + xy? — 2y. Show
that the point (1,3) lies on the level curve F(x, y) = 4. And find the equation
of the tangent line to the curve at the point (1,3). _ ()

Corsider the function f(x, y) defined for all x and y as

1 : 1 .
ix,y) = EXZ -x +ay(x— 1) — §y3 + a?y?, where a is a constant.

Find out the subset of xy-plane where f(x,y) is convex. &)

‘Suppose that f(x) = e* and F(u) = In u. Explain why f(x) has a maximum

“at x = 0 if and only if g(x) = F(f(x)) has a maximum at x = 0.

How does your answer change if F(u). = 5. 5)

1
Plot the domain of the function F(X=Y) = x_—_y

Further, determine if the domain is open, closed, or neither. Is the domain
bounded? _ ‘ 5)

ALTERNATIVE QUESTION FOR PWD CANDIDATES

Consider an n x n matrix A that is diagonalizable so that there exists ann x n
invertible matrix P and a diagonal matrix, B such that

P"AP = B

Prove that A and B have same eigenvalues. 5)

-y

L ,\\!F
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(b)

10. (a)

(b)

5

Examine graphically or otherwise if the following sets are convex or not:
@ S={xy:4<x*+y*<9} . :

() T={x79y):lnx+Ilny<0,x>0,y> 0} (5
ALTERNATIVE QUESTION FOR PWD CANDIDATES

Discuss the solutions of the following systém of linear equations

x+2y+3z=11
X +py—-21lz=3
3x+T7y+pz=q

for various values of p and q. There is no need to find the solution. (5)

Consider four linearly independerit vectors u, v, w and x € R* Are the .
vectors (u + v), (v +w), (w + 2u), and (-2v + u) linearly independent or -
dependent?

What can you say about the vectors (u* v), (v+w), (w +2u), (-2v +u)
and (x +u)? Explain. - ) 5)

Prove that a sufficient condition for a square matrix A of order n to be
orthogonal is that all its column vectors are unit vectors and mutually
orthogonal. - ) ' &)

1 (%) T AT A TF n x n w2175 AR B A 1 Rl aremie 4> 0

21 ARIT A + 1 AR A? + [ 9t A=Y FIT o W&, [ U n x n AIRRA
Higr 21 ‘ (5)

(@) T ARE 3 x3 Aaw A & FEoFaeg 2, 3 AR 1D TR T w0 A

TewRaug 27 T i 9t aE e B, W A e a@aﬁmﬁmﬁﬁm
- (5)

2 (@) A EI x = 15y* + Sy’p~ — 6p® SR T4 1 B, WAl y > 0, p > 0 AR p T

2, x 9O € SR y 317

PTO.
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() T WA qGH TS ST aien 87
(u)wﬁﬂﬁaﬁmwaﬁ'%?

(m)m%q%a%maﬁm%uﬁmaﬁmwa%ﬂaﬁg%ﬁ
R @ & W W @ wkkr Sk (6)

(@) 3= FeiRa At St B Featfe v 3 @« Hike

F(x,5)=v5—%+4y—2 : @
Rain Iwigar @ g Jsfas a=
p 3k q & Al aF & T kiR ARww 9 & =R

BN
N oW
N N =
W8 -

3 () W AR B R e W W D (P, 1) SER A P ok e ® r W Bk
SR BIP A B Geu A D & s ol @ R wie-d R o slen wen

miEe? mtv‘hﬁmarqfei S(p) B, W g D (P, 1) = S(p) a‘mn m-ﬁ-—’r%

maaﬁ@am%ﬁ%ﬁaﬁi%ﬂ,wsa%ﬁgwﬁwﬁaﬁml (5)

(@) we £(x,y)= l_Hi_yat (2,1) = T wFTweT T\ aRt .(5)

4 (m)wmi@mmﬁmﬁaﬁm%?wml (4)
(@) P 2 x 2 AR 5 fw, A=G _22].; AT @R (6)

‘5. Teh YHIHRAE & SN0 A A H B, T W AR e fRdh wi e 59 v :

T
q, = 100 —p,, 3R

J " “@

ot

v
Al et etk

vlk

U
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q, = 80 —p,.
- mqlsﬁiqzmﬁaaﬂtﬁ%ﬁﬁa‘%aﬁnﬁ%ﬁmmmwwm
! - Rar w2

( ' C=(q, + g)~
? (%)mﬁwmmwmmﬁtmﬁaéw
A AT AR B WS g w9 o i T et O Sira Sk '(6)

@) aﬁw@rﬂwﬁﬁsﬁa i R e A w ﬁaﬂﬁaﬂ%aﬁ I TS S S
A S R R T ge 37 ¢ ! ‘ (4)

6. SHER 1 I R R, St IRE B x, > 0, x, > 0 & fore aRie R
e el 2 O icHd 81 Saderl AT SHer D Gl el o Wi el

(®) £(x1.%,) = x{x}*

@) f(x,%,) = 2%, +3%, —x *x* (5%2=10)

7. (&) muﬁam@m%lﬁmﬁfﬁﬁm%m maﬂﬁﬁﬁaﬂhﬁﬁmgﬁ%
S, 98 o W ioTe [ o wer aeT 81

@ z=Inx*+Inxy

(11) 7 = eln(x2+xy) . (5)

) (@) & F R & x 3R y & R F(x,y) = xe¥3 + xy? — 2y SR uReaiis fowam apan
w B waiey & &g (1,3) wma 9% F(x, y) = 4«%%1@11@@(13)%%
| " aﬁmﬁmmmmaﬁml (5)

8 () 0 y%mmmﬁmm_f(xmmmaﬁm

1 1 4 -
f(x, y) = Exz—x-i-ay(le)— 3 3+ a2y2, W8T a Rudis 21

PTO.
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Xy-el T ST T SR 58l f(x, y) ST 81 (5)

(@) aF Rm & f(x) = e A F(u) = In u T S i f(x) & x = 0 W St
AR B 2 AR 3R A Al g(x) = F(£(x)) T x = 0 R Jivwas 9 aran 21
A F(u) =5 2, W, S0 IR hE TR aRate 2wl - (5)

9. (ﬁ) BT F(X Y)

TR FE, ﬁﬁuﬁaﬁmﬁ?aﬁwwé e R A A F R o A
21 o S wiSlE 27 C o (s)

ﬁm‘n‘@:ﬂaalﬂa%m%mm
T n x n AT A T TR iR W feia 2 @R v 0 x o e e
P 3k vw fat Wew, BAsw AW E

P'AP=B
W g A @ A S B A S W S (5)

(@) wiher w7 ¥ W S S S R 3 saw § @
@ S ={(xy): 4<x+7y <9} *
(@ T=9{x,y):nx+Iny<0,x>0,y>0} (5)

Romin Iwfizad & o Yoo wo=

PR e ofiiewr TRl & FEEl W) T Sk
x +2y+3z=11
-x +py—21z=3
3x+T7y+pz=gq
pSﬂTq %ﬁﬁwmﬁ‘%mlwﬁ‘mw@mﬁﬁmﬁﬂﬁ%l (5)

0. (%) IR Wowa: @ET ok u, v, w WM x € R4qtﬁaﬂaﬁﬁqmamﬁsr (u+v), (v
+w), (W + 2u), IR (=2v + v) Wawa: w@ET A FHF 37

T GRW (u+v), (vi+w), (W+2u),(—2v+u)@T(x+u)%ﬂﬁﬁwaﬁ‘ :

FHY 37 W HiE ‘ (5)

() R e o 7 e AR A @ s 8 e ol e 7
2 5 o aRT @ o wew o 2R wRy & W TEw sidhEm A (5)
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Instructions for Candidates

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

2. Answers m;J.y be written either in English or Hindi; but the same medium should
be used throughout the paper.

Al

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

4. 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.

5. Use of a simple non-programmable calculator is allowed.
6. Statistical tables are attached for your reference.

7. This paper contains two sections. Attempt both sections.
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Section I

All questions in Section I are compulsory. .

Let X be the number of words typed by a student in a minute. Suppose the.

probability distribution of X is as follows :

X 40 50 60 70
P(X=x)| 0.1 0.4 0.3 0.2

Obtain the sampling distribution of the average number of words typed in a

minute ()_() by 2 students. Verify that the expected value of X is equal to the

population mean. - (10)
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2. (a)
(b
3. (a)
®)

3
Suppose the number of hours per week that a college student spends on
social media platforms (X) has a mean of 20 hours and a standard deviation
of 4~hours. If sixty students are selected randomly, what is the probability
that the average hours spent by this group on social media in a week is

between 19.8 and 21.1 hours?

Let the random variables X, Y and Z have the mean as 2, -3 and 4 and the
variances as 1, 5 and 2, respectively. Moreover, the covariance between X
and Y is -2, between X and Z is -1 and between Y and Z is 1. Find the

mean and variance of W =3X - Y + 2Z. (5+5)

-

A 1 < ¥ .
Show that 62 = — Z X; — X )? is a biased estimator for o2 Suppose p
n .

i=]

is known and does not have to be estimated by X. Show that

1 ‘
A2 . ,
8 =~ Y (X;— #)* is unbiased for o2,

i=1

Suppose a random variable has the following pdf :

- 1\0+
fx;8)= ‘97‘0(';> ;x >kand 8> 1

0 otherwise

PT.0O.
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4. (a)

(®)

(c)

4
(i) Assume k is known, obtain Method of Moments (MOM) estimator for
0.

(ii) Assume k is known, obtain a Maximum Likelihood Estimator (MLE)

for 0. (5+10)

Assume that the yield (in tonne per hectare) for paddy (i.e. rice) is normally
distributed with mean p and variance o2. For a random sample of 5 districts
in Punjab, the yields (in tonne per hectare) in the year 2022-23 were 3.56,
5.25, 4.75, 4.48 and 4.03, resulting in a sample mean of 4.414 and a
sample standard deviation of 0.6506. Find a 90% confidence interval for p.
In a study of habits of programmes watching on OTT platforms, it is desired
to estimate the'average number of hours that an uncférgraduate student spends
watching programmes on OTT platforms. If the investigator believes that
almost all times in the distribution are between 0 hours and 70 hours and
population distribution is not too skewed. What sample size would be
approériat'e for estimating the true average time to within 5 hours with a

confidence level of 95%?

For developing countries in Asia and Africa, let p, and p, be the respective
proportions of preschool children with chronic malnutrition (stunting). If
respective random samples of n, = 1300 and n, = 1100°yielded x, = 510 and
X, = 385 children with chronic malnutrition, find an approximate 95%

confidence interval for p, — p,. (5+5+5)
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Section 11

Attempt any two questions from questions 5, 6 and T.

5. (a) The incidence of a certain type of disease in some tropical country “ABC’

is believed to be 1 in 75. A random sample of 800 individuals of a particular

state of that country reveals 16 who have such a disease. Can it be concluded

that the incidence rate of this disease among the residents of that state

differs from the presumed rate for the entire population of the country?

(i) State and test the relevant hypothesis using the significance level of

5%. What type of error might you have committed in reaching this

conclusion?

(i) What P-value is associated with this test? Based on the p-value

‘approach, can the null hypothesis be rejected at a significance level of

20%?

(b) Suppose the weights of two different glass products are normally distributed

with average weights p, and p,, respectively. A sample from each of the

populafions is drawn with the following sample statistics

_ Sample Size Sample Mean | Sample Variance
Sample 1 - 6 22.73 0.027
Sample 2 5 21.95 0.058

PT.0O.
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(b)

6
Test whether the mean weights of the two distributions are different or
not, using the level of significance of 5%. Which test do you use here and

why? (10+10)

Let X denote the thickness (in mm) of ‘spearmint gum manufactured for

vending machines. Assume that the distribution of X is normal with o = 1.20.

A random sample of 25 observations was drawn resulting in a sample mean

of 7.8.
() Test H, : p = 7.5 against H_ : p # 7.5 at a significance level 1%.

(i) Using the information in part (i), find the probability of making a type

IT error when p = 7.3.

(iii) Using the information in part (i) and (ii), find the appropriate sample
size to ensure that the probability of making a type II error is 10%

when a = 0.01?

Students looked at the effect of a certain fertilizer on plant growth. The
students tested this fertilizer on one group of plants (group A) and did not
give fertilizer to a second group (group B). The growth of plants, in mm,

over six weeks were as follows:

Group A 55 61 33 57 - 17 46
Group B 31 27 | 12 44 9 | 25

Test at 5% level of significance whether the fertilizer enhanced the growth of

plants or not (assume equal variances). (15+5)
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7. (a) The security department of a factory wants to know whether the true average

time required by the night guard to walk his round is 30 minutes. If, in a
random sample of 25 rounds from a normally distributed population, the time
taken by the night guard averaged 30.8 minutes with a standard deviation of
1.5 minutes, determine whether this sample provides evidence to reject the
null hypothesis of p = 30 minutes in favour of the alternative hypothesis
p > 30. Use the p-value to test the hypothesis at a 1% level of éignificance

and interpret the result.

(b) Determme based on the sample data shown in the following table, whether
the true proportlon of shoppers favouring shampoo A over shampoo B is the

same in the two cities

Number favouring

Number favouring

Total
shampoo A shampoo B
Delhi 132 68 200
Pune 160 90 250

Use the 0.05 level of significance.

(c) Let X, and X, constitute a random sample from a normal population with

= 1. If the null hypothesis p = p, is to be rejected in favour of the

alternative hypothesis p > p, when X > p, + 1, what is the size of the

-rejection region (i.e. a)?

~ T PT.0O.
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8

(d) A random sample of n_= 7 brand X light bulbs yielded X =.891 hours

and s? = 9201. A random sample of n = 10"brand Y light bulbs yielded

¥ = 592.hours and s? = 4856. Use this data to test H;: 67/c3 = 1 against

H: 6¥c?> 1. Use the level of significance as 0.05 and state your assumptions

in conducting the test.

wWoe 1 % aQft g3 AR €1

1 mﬁmxwﬁﬂzﬁwm’mmmmmﬁaﬁm%lmquw

@g 1

(5+5+5+5)

wifeErar T = WeR 2
X 40 750 60 70
P(X =x) 0.1 0.4 0.3 02

2 Rl awi v R ¥ e e Wi o o sew den(X) o R R we

HiRv g BIvT & X N —

2. (F) w= R fr v wioe oF oW W 99E Qe RR Wewi (X) W) e e
T TSl W G WA 20 W IR AN e 4 69 31 AR wie fential @
IgRoT waw e WY, @ sual fred daee 2 % @ 9 au T wwE |
Ao HRT R {aT wF a9 Aad w2 19.8 IR 211 52 & e A7

Loy
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(@) w AT AERSH W X, Y A Z 6 AT FAE: 2, ~3 AN 4 B A T FAL:

1,5 3 2 21 54D AT, X S Y & 99 eaa0r -2 8, X 3R Z = 9= -1
%WY@IZ%Q%H%IW=3X—-Y+2Z$\rmaﬂtmaﬁﬁm1

(5+5)
. 1 & _
3. +(d) Tsavrf“ﬂ%~82=—Z(X,-—X)2,cﬂmqa»‘aﬁﬁaam%|m
n -
i=1

e & p ww # ok Tm FmX mmaﬁﬁaﬁmﬁ%mﬁ

s A ]- L *
zagy fR6” = ;Z &= 1), 5 = sl e
i=1

(@) @ Ao & T agRow | o FefaRaa d8w 2

F6) = {Hk" (%)9+1 sx>kand 6> 1
T L
0 otherwise -

(i)mﬁmkm%,ﬁe%mmﬁéﬁm(mmﬁ)m
HI

PT.O.
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(i) 9 SRT k T ?, W 0 @ Riv sfteaw wwilke steeas (THeeE)
W i g ‘(5+10)

4. (F) 9 AN fF o= (SR aEe) & TeER (e uie 39w &) ey 1 sﬁtﬁawr
c? B O G &9 @ fyaRa B &1 v @ 5 el & agRew TR @ FER,
af 2022-23 ¥ YeER (e ufa FRW F) 3.56, 525, 475, 4.48 IR 403 ¢,
R aRomRae w°ET Wem 4.414 aﬂtmam%ﬁ%ra#o.a‘soe M p& o go:
HHS Fexa T AR

(@) A IER R FEHA sE@ D am?r‘ah,m AT X, TE S T S
2 o T IO O A WehEl T HRR o | aﬂaa#ﬁﬁ%r;r%ﬁamél '
afe SRl ol 98 A 8 S o Qe N Rerwr 0 w9 70 W @ A
# 3l e TR Tge it e 8 31 95% & e W R 9 5 He
%%ﬁmmﬁﬁ\ﬁ 3G G T AR I D R BT T AER SIS
Rn?

() e A p, 3K p, TR Sk e B R 30 D e @ T R @@
o (wfew) ¥ a8 @ s #1 9k e n,=1300 AR n,=100 H
AgREE FE ¥ x, =520 AT x,=385 T= Aeienlioren FUTOT & T& I T &, A
p,— D, & T T 95% hif~hsd Feae T Hilorgl (5+5+5)
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qFT5, 6 ST ¥ @ B R g @7 Fer A

5. () Yaraen o 2 iy R SoremReda 3w ol ¥ el Riftre veR o S
TR 75 X ¥ 1 B i 21 39 37 & 7R Ry usa & 800 =l @ dgRew
T Y Te e @ R 16 el ¥ a8 I 21w g Frend e o g @
o 99 woa & Pl ¥ 5@ Sl ¥ i 9 6w 33 A gl seeen @ R
g W ¥ e 27

0] 5%%@@@3@3@%%@@@?@%
FRE @ Al | g ¥ ae R TR @ R A® SN

(i) 58 ST ¥ P- FIT-A AT FI A 27 P9 gREAW & F;mEm
W, 1 I IR W 20% & WEE VR R FAGR R i wemer
37 |

(@) W AR B X AT - Rt TS IR D R GG €1 9 RaRa 8, R dew
VR F: SR, BT WO SE Y U T R e iRt
& arr forar w2 ’

-—
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5% & FEH & WH ol ITANT S Qe el R o ool ¥ siew sk R

2 o1 81 98 W T HA-F T ST FRA AR A7 (10+10)

6. (=) W AR X IR A & Tow Rffa Reode w9 o Wied (Relt ) =t <aifar 31
A 3 i X 1 R o = 120 @ 0 T 21 25 FIAFA N U AGeSH
T 9o R e e aReeRawT SRET e 7.8 W g

e ®R 1% WH :p=75 f@wg H: p= 7.5 W00 S

(i) 9T (i) ¥ @ T T W SR R g9, po= 7.3 B, W o=y I
TR B o SIEE W i

(i) ¥FT (i) R (ii) ¥ & o€ TFEQ = I FQ T, o = 0.01 |,
o o7 gARE T B RN Suge W AR A SN & erRT
II 3R e & W 0% 27

() ST 3 el o 9 e v TR s @ v R e ST 3 5 S w9
R D T EE (B A)mmwaﬁm (TE B)aﬁmaﬁﬁm@g
T | de @ g, ﬁ?‘ﬁﬁa% ﬁwwa?r

wEA|l 55 61 33 57 17 46
wEB| 31 27 12 44 9 25

5% W & TR W I D 7 I F del o gfe @ wern 2w A (S

TR AT ?-?rﬁrq)'l (15+5)
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7. (%) ﬁﬁmﬁwmmmm%%mﬂéﬁ ST TFRR T
ﬁaﬁwsoﬁﬂzwmﬁmwm‘%maﬁmﬁmm%ﬁaﬁam
¥ 25 TFH & AGRSF A A, UERIT WE gR form i v stee 15 e
& W e @ @ 308 frre 2, R e AT B T T e ki
| oReE 1> 30 B T ¥ = 30 e o T TR R SR e B R
e WA A B ﬁ%ﬂﬁ%ﬁ?ﬁzvﬁﬁmﬂrwnﬁ%mmﬁaﬂzqﬁwmﬁ
R T @ oI p -9 & 39E $ifse

(1) PR vt ¥ R 7 7T 37 B MR w W SR R 9 g B
ﬁwﬁﬁqAa%w%m%mﬁaﬁzﬁmmﬁm FAE I TE A G

~

1
TG A H vET T A B & wEE A w
e = we el s e
Ret | 132 68 _ '200
kil 160 , 90 T T2se
0.05 VB WR T ITANT HIvm|

(31) W ART X, AR X, o2 = | 9N T GRIFT TEE & T AGRSH HET F
f1afk g > p + 1 3, D T WReewn u=poaﬁﬁmvﬁa§m B>y, @
e ¥ FEAga R W 2, A s 89 (sl o) W R T R Y

PT.O.
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| (7) n =7 v aERos WA T X 5D AR TR Y X = 891 W K s2= 9201
I M, = 10 & 7% IgRos WE A X WD AR TR A § = 502 W A
S = 4856 T g 21 34 3 o H,: o¥/c? > 1 B e H,: 0%/ = 1 1 v
) & Ry ST R 005 @ T W ST R K T B Y

& 9 AR WA TR ' (5+5+5+5)
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A-2  Appendix Tables
Table A1 Cumulative Binomia] Probabilities B(xnp) = 2‘: By . p)
an=S§ ¥=0
P
0.01 0.05 0.10 ) 020 025 030 040 050 060 070 075 080 090 095 099
0 951 774 590 328 - 237 168 078 031 010 002 001 000 .000. .000 .000
1 999 877 919 737 633 528 337 .188 .087 .031 016 .007 .000 000 .000
x 2 1000 .999 991 942 896 837 683 500 317 .163 .104 058 .005 .001 .000
3 1000 1000 1.000 993 984 969 913 812 663 472 367 263 081 023 001
4 1000 1000 1000 1000 999 998 990 969 922 832 763 672 410 226 049
b.n=10
) 14
0.01 0.05 0.10 020 025 030 040 o050 060 070 075 080 09 095 099
0. .904 .599 349 107 056 028 .006 .001 000 .000- .000 .000 .000 .000 .000
1 996 914 736 376 244 149 046 011 002 000 .000 000 .000 .000 .000
2 1.000 988 930 678 526 383 .167 .055 012 .002 000 .000 .0000 .000 .000
3 1000 999 987 879 776 650 382 172 055 011 004 001 000 .000 .000
4 1.000 1.000 998 967 922 850 .633 377 .66 .047 020 .006 .000 .000. .000
* 5 1.000 1.000 1.000 994 980 953 .834 .623 367 .150 078 .033 .002 .000 .000
6 1.000 1.000 1.000 999 996 989 945 828 618 350 224 121 013 .001 .000
7 1000 1.000 1000 1000 1000 .998 988 .945 833 617 474 322 070 .012 .000
8 1000 1000 1000 1.000 1.000 1000 998 989 954 851 756 .624 264 086 .004
9 1.000 1000 1.000 1000 1.000 1.000 1.000 999 994 972 944 893 651 401 .096
an=15 .
P
0:01 0.05 0.10 020 025 030 040 050 0.60 0.70 0.75 080 090 095 099
0 .860 463 206 035 013 005 .000 .000 000 .000 .000 .000 .000 .000 .000
' 1 990 829 549 167 080 035 005 .000 .000 .000 000 .000 .000 000 .000
i - 2 1000 964 816 398 236 127 027 004 000 .000 .000 .000 000 -000. .000
i 3 1000 .995 944 648 461 297 091 018 002 .00 .000 .000 .000 .000 .000
i ‘ 4 1.000 999 987 836 .686 515 217 .059 009 .001 .000 000 .000 .000 .000
5 1000 1.000 998 939 852 722 403 151 034 004 001 000 .000 .000 .000
6 1000 1.000 1.000 982 943 869 610 304 095 015 -004 001 .000 .000 .000
x 7 1000 " 1.000 1.000 996 983 950 .787 .500' 213 050 .017 004 000 .000. .000
8 1.000 1.000 1.000 999 996 985 905 696 390 .131 057 018 .000 .000 .000
9 1000 1.000 1.000 1.000. 999 996 966 .849 597 278 .148 061 .002 .000 .000
10 1.000 1.000 1000 1.000 1.000_ 999 991 941 783 485 314 .164 013 .00l .000
11 1000 1000 1.000 1000 1000 1.000 .998 982 909 .703 .539 352 056 .005 .000
12 1000 1000 1.000 1000 1.060 1000 1000 996 973 873 .764 .602 .184 036 .000
13 1000 1000 1000 1000 1.000 1.000 1000 1.000 995 965 920 833 451 .171 010
14 1000 1.000 1000 1000 1.000 1.000 1.000 1.000 1.000 995 987 .965 .794 537 .140
A ) - (continued)

-
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nghd weTwvee A-3

Blxin,p) = E b(v; n, p)
d =20 =0

001 005 010 020 025 030 040 050 0.60 070 075 080 090 095 099 i

- 8IR 358 122 012 003 001 000 .000 .000 .000 .000 .000 .000 .000 .000

0 .

I 983 736 392 069 024 .008 001 000 .000 000 .000 .000 000 000 .000 {

2999 925 677 206 091 035 004 000 000 000 00D .000 000 GO0 000

301000 v98%4 867 411 225 107 016 000 000 000 000 .000 .000 000 .000

4 1000 997 957 630 415 238 051 006 000 000 000 000 .000 .000 000 F
, 5 L000 1000 989 804 617 416 126 021 002 000 .00 .000 000 000 000 }°

6 1.000 100D 998 913 78 608 250 ".058 006 000 000 .000 .000 .000 000 !

7 L000  1L000 1,000 968 898 772 .4l6 132 021 001 .000 000 000 .000 .000 |

§ 1.000 1000 1000 990 959 887 .596 252 057 005 001 .000 .000 000 .000 } .

9 1000 1.000 1000 997 .98 952 755 412 .128 017 004 .00l 000 .000C 00O *

i0 1000 1000 1000 999 996 983 872 588 245 048 014 003 000 000 000
111,000 1000 LOGO LOOD 999 995 943 748 404 113 .04l 010 000 000 .000 | )
121000 1,000 1000 1,000 1000 999 979 868 584 228 102 .032 .000 000 000 | °
13 1.000 1.000 1.000 1000 1000 1000 994 942 750 392 214 087 .002 .000 000

14 1000 1.000 1000 1.000 1.000 1.000 998 .979 874 584 383 .196 .01t .000 000 C

15 1006 71000 1,000 14060 1.000 1.000 1000 994 949 762 .S58 370 043 003 000 !
16 1.000- 1000 1000 1.000 1.000 1000 1000 999 984 893 775 589 .i33 016 .000 i ¢
17 1000 1.000 1.000 1000 1.000 1,000 1000 1000 996 965 909 .794 323 .075 .001 §
18 LO0O  1.4000 1000 (.000 1000 [.000 1.000 1000 992 992 976 931 608 264 017!

19 1000 1,000 1,000 1.000 1.000 1000 1000 1000 1.000 999 997 988 .878 642 .I182

(vontinued)
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Tahle A1 Cumulative Binomial Probabilities (cont.) ) Bump) = S bin,p)

e.n=25 =0

0.01 0.05 ‘0.}6’ 020 025 030 040 050 060 070 075 080 0950 095 099
AY

J78 277 072 004 000 000 000 .000 .000 000 .000 .000 .000 .000 .000
974 642 271 027 007 002 000 .000 .000 .000 .000 .000 .000 .000 .000
998 873 537 098 032 009 .0000 000 .000 .000 .000 .000 .000 .000 .000
1.000 966 764 234 0% .033 .002 .000 .000 .-.000 .000 000 .000 .000 .00O
1,000  .993 902 421 214 09 009 000 .000 .000 .000 .000 .000 .000 .000

1.000 999 967 617 378 193 029 002 .00 .000 .000 .000 .000 .000 .000
1000 1.000 991 .780 .561 341 .074 007 .000 000 .000 .000 .000 -.000 .000
1.000 1.000 998 891 727 512 154 022 001 .000 000 .000 .000 .000 .000
1.000° 1.000 1.000 953 851 677 274 .054 .604 000 .000 .000 .000 .000. .000
1.000 1000 1.000 983 929 811 425 .15 .013 000 .000 .000 .000 .000 .000

10 1.000 1.000 1.000 994 970 502 .58 212 .03 002 .000 .000 .000 .000 .000
H 11 1000 1000 1000 998 980 .956 .732 .345 .078 006 .00! .000 .000 .000 .000
¢ x 12 1000 1.000 1000 1.000 997 983 846 .500 .IS4 017 003 .000 .000 .000 .000
13 1000 1000 1.000 1.000 999 994 922 655 268 .044 020 .002 000 .000 .000
4 1.000 1.000 1000 1.000 1000 998 966 .788 414 098 030 .006 .000 .000 .000

1000 1.000 1.000 1000 1000 1.000 987 .885 575 189 071 .017 .000 .000 .000
16 1.000 1.000 1000 1000 1.000 LOOO .996 946 726 323 .149 047 .000 .000 .000
17 1000 1000 1000 1000 1.000 1.000 999 978 .846 488 273 .109 .002 .000 .000
18 1.000 1.000 1.0000 1.000 1,000 1.000 1.000 993 926 .659 439 220 .009 .000 .000
19 1000 1.000 1.000 1.000 L.000 1.000 1.000 .998 971 807 .622 383 .033 001 .000

20 1000 1000 1.0000 1,000 1.000 1000 1.000 1.000 991 910 .78 .579 .098 007 .000
; 21 1000 31.000 1.000 1.000 1.000 1.000 1,000 1.000 998 967 904 766 .236 .034 .000
22 1,000 1000 1.000 1.000 1000 1000 1.000 1000 1.000 991 968 902 463 .127 .002
23 1000 1000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 998 993 973 729 358 .026
24 1.000 1000 1000 1.000 1.000 1.000 1.000 1.000 1.000 1000 999 996 .928 723 222

>
N N N

w2

SR
—
15,

Table A2 Cumulative Poisson Probabilities Flep) = i et
8] .v=0 -‘.!
7 . -
73
1 2 3 4 5 i 7 8 9 1.0

0 905 819 t741 670 .607 549 497 449 407 368

1 995 982 963 938 910 878 844 .809 72 736

2 1.000 999 996 992 986 977 966 953 937 920

x 3 1.000 1.000 999 998 ,.997 994 991 987 981
4 1.000 1.000 1.000 999 999 998 996

5 - 1.000 1.000 1.000 999

6 1.000

.- {continued)
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AppendixTabtes A<D
Table A.2 Cumulative Poisson Probabiliti t. Le
A Poi chabilities (cont.) Fam=35 ';L
¥=0 ¥
©® k4
2.0 3.0 40 50 6.0 7.0 8.0 9.0 100 150 200
0 .35 050 018 007 002 00l 000 000 000 000 .00
, 1 406 .19 092 040 017 007 003 001 000  .000  .000
2 677 423 238 125 Q062 030 014 006 003 000  .000
3 857 647 433 265 .51 082 042 021 010  .000 .00
4 947 815 629 440 285 173 100 055 029 001  .000
5 983 916 78 616 446  .301 . 191 .16 067  .003  .000
6 - 995 966 889 762 606 450 313 207 130 008  .000
7 99 988 949 87 744 599 453 324 220 018 .00
8 1000 99 979 932 847 729 593 456 333 037 002
9 999 992 968 916 80 717 587 458 070  .005
10 1000 997 986 957 901 816 706 58 .18 0l
1n 999 995 980  947- 888 803 697  .185 021
12 1000 998 991 973 .93 876  .792 268 039 |
13 999 996 987 966 926 864  .363  .066 {"
14 1000 999 994 983 959 917 466  .105
15 999 . 998 992 978 951 568 .57 |
16 1000 999 9% 989 973 664 221
17 1000 998 995 98 749 297
18 999 998 993 819 38
U 1000 999 997 875 470
20 1000 998 917 559
i 999 947 644
2 1000 967 7211 1
23 981 787
24 989 843
25 994 888
26 997 922 |
27 998 948,
28 999 966 | !
29 1000 978
30 987
31 892
32 ' 995
33 997
34 999
35 999
36 1.000
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i A6 Appendit Tables

{ Table A3 Standard Normai Curve Areas - @=PZ=3)
Standard normal density curve

~

i : Shaded area= (z)
! \
L y
1 ]
! I
= 5 -
00 Ki3 .02 03 04 05 {6 07 .08 .09
~ .0003 .0003 .0003 .0003 .0003 .0003 0003 {0003 .0003 0002
.0005 .0005 .0005 .0004 .0004 0004 .0004 .0004 10004 .0003
.0007 .0007 .0006 .0006 .0006 .0006 .0006 .0005 .0005 .0005
.0010 .0009 .0009 .0009 .0008 .0008 .0008 0008 .0007 .0007
.0013 .0013 0013 .0012 .0012 .0011 0011 0011 .0010 0010
.0019 .0018 .0017 0017 .0016 .0016 0015 .0015 .0014 0014
0026 0025 0024 .0023 .0023 0022 0021 .0021 0020 .0019
.0035 0034 0033 10032 .0031 .0030 .0029 .0028 .0027 .0026
- 0047 0045 .0044 0043 0041 .0040 -~ .0039 .0038 .0037 .0036
- 3 —25 0062 0060 .0059 0057 0055 .0054 .0052 .0051 .0049 0038
- T4 24 .0082 0080 0078 0075 0073 {0071 .0069 0068 0066 0064
—-23 0107 0104 0102 0099 0096 0094 .0091 .0089 .0087 0084
=22 .0139 0136 0132 0129 0125 0122 [0119. 0116 0113 0110
=21 0179 0174 0170 0166 .0162 0158 0154 .0150 .0146 0143
0228 0222 0217 0212 0207 0202 .0197 .0192 .0188 0183
0287 .0281 0274 .0268 20262 0256 .0250 .0244 .0239 0233
.0359 {0352 .0344 .0336 .0329 .0322 0314 .0307 .0301 0294
0446 .0436 .0427 0418 .0409 0401 .0392 .0384 0375 .0367
0548 .0537 0526 {0516 .0505 0495 .0485 0475 .0465 0455
0668 . 0655 0643 .0630 .0618 .0606 0594 0582 0571 0559
0808 0793 0778 0764 0749 0735 0722 .0708 0694 0681
0968 0951 0934 .0918 .0901 0885 0869 .0853 .0838 .0823
1151 131 1112 1093 1075 - 1056 .1038 .1020 .1003 0985
1357 1335 1314 .1292 1271 1251 1230 1210 .1190 1170
1587 1562 1539 1515 1492 . 1469 1446 .1423 .1401 1379
. 1841 .1814 1788 1762 1736 711 .1685 .1660 1635 .16i1
-0.8 2119 .2090 .2061 2033 .2005 ;1977 .1949 1922 .1894 .1867
—-0.7 | 2420 2389 .2358 2327 2296 .2266 2236 2206 2177 2148
- ~0.6 2743 2709 2676 2643 2611 2578 2546 -.2514 .2483 .2451
. =05 3085 .3050 3015 ..2981 2946 2912 .2877 2843 2810 2776
T -04 3446 .3409 3372 .3336- .3300 3264 3228 3192 3156 3121
-03 3821 3783 3745 3707 3669 3632 3594 3557 3520 .3482
- -0.2 4207 4168 4129 .4090 4052 4013 3974 3936 .3897 .3859
-0.1 4602 4562 4522 4483 4443 4404 4364 4325 4286 4247
-00 | .5000 4960 4920 .4880 4840 4801 4761 4721 .4681 4641

(continued)

Copyright 2010 Cengage Leaming. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or it part, Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial veviews has deemed that any suppressed content does not materially affect te overull leaming experience. Cengage Leaming reserves the right 1o remove additional content at any time if subsequent rights restrictians require it,

-

PT.0.




6522

20

ApperaigT 2es A7
2
Table A.3  Standard Normal Curve Aréas {cont.} P(z) = PZ=72)
F4 .00 .01 02 03 .04 05 .06 07 .08 09

0.0 .5000 .5040 .5080 5120 .5160 5199 5239 5279 5319 5359
0.1 5398 5438 5478 5517 5557 5596 5636 5675 5714 5753
0.2 .5793 5832 5871 5910 .5948 5987 6026 .6064 6103 6141
0.3 6179 6217 6255 6293 .6331 6368 .6406 .6443 6480 6517
0.4 6554 6591 -.6628 L6664, .6700 6736 6772 6808 6844 6879 | 7
0.5 6915 6950 6985 7019 7054 7088 7123 7157 7190 7224 1
0.6 1257 7291 7324 7357 7389 7422 7454 .7486 7517 7549
0.7 7580 7611 7642 7673 7704 7734 7764 7794 7823 .7852
0.8 .7881 1910 .7939 71967 7995 .8023 .8051 .8078 .8106 8133
0.9 8159 8186 8212 8238 8264 .8289 8315 .8340 8365 8389
1.0 8413 .8438 .8461 .8485 8508 8531 ~8554 8577 8599 8621
1.1 .8643 .8665 8686 8708 .8729 8749 .8770 8790 8810 88301
1.2 8849 .8869 .8888 .8907 .8925 8944 .8962 .8980 8997 9015
13 .9032 .9049 9066 9082 9099 9115 9131 9147 9162 9177
1.4 9192 9207 9222 9236 9251 9265 9278 9292 9306 9319
1.5 9332 9345 9357 9370 9382 9394 9406 9418 9429 9441
1.6 9452 9463 9474 9484 9495 9505 9515 9525 9535 9545
1.7 9554 9564 9573 9582 9591 .9599 9608 9616 9625 9633
1.8 i 9641 9649 9656 9664 9671 9678 9686 9693 9699 9706 |
19 9713 9719 9726 9732 9738 9744 9750 9756 9761 9767
20 9772 9778 9783 6788 9793 9798 9803 9808 9812 9817 |
21 9821 9826 9830 9834 9838 .9842 9846 9850 9854 9857
22 9861 9864 9868 9871 9875 9878 9881 9884 9887 .9890
2.3 .9893 .9896 9898 .9901 9904 .9906 9909 9911 9913 9916~
24 9918 9920 9922 9925 9927 9929 9931 9932 9934 9936
25 9938 9940 9941 9943 9945 9946 9948 .9949 9951 9952
26 9953 9955 9956 9957 9959 9960 .9961 .9962 9963 9964
2.7 9965 9966 9967 9968 9969 .9970 9971 9972 9973 9974
28 9974 9975 9976 9977 9977 9978 9979 9979 9980 9981
29 .9981 9982 .9982 9983 .9984 9984 .9985 9985 9986 9986
3.0 9987 9987 9987 .9988 9988 9989 9989 9989 9990 9990
3.1 .99%0 9991 .9991 .9991 9992 .9992 9992 9992 9993 9993
3.2 9993 9993 9994 9994 .9994 .9994 9994 .9995 9995 9995
33 9995 9995 9995 9996 .9996 .9996 9996 9996 .9996. 9997
34 9997 9997 9997 .9997 9997 9997 9997 9997 9997 .9998

Copyright 2010 Cengage Learning. All Rights Reserved. May not be copied. scanned. er dupicated, in whole ar in part. Due to clectronic rights, some thid party content may be suppressed from the eBook and'or eChapler(s).
Editorial veview has deemed that any suppressed content dves not materially affect the overall learning experience, Cengage Leaming reserves the right to remove additional content at any time if subsequent rights restrictions fequire it




A-8  AppendixTables,

Table A4 The Incomplete Gamma Function

21

X
1
F(x; =J ~leg=vd
x @) r(a)y" e~tdy
=& 1 2 3 4 5 6 7 8 9 10
N
1 632 264 080 019 004 001 000 000 000 000
2 865 .594 1323 .143 053 017 .005 001 000 000
3 950 .801 577 353 .185 084 034 012 .004 Q001
4 982 .908 .762 567 371 215 11 051 021 .008
5 .993 960 875 735 .560 .384 238 133 .068 032
6 ! 998 983 938 .849 .715. 554 .394 2356 153 084
7 ‘g .999 993 970 ~ 918 .827 699 550 401 271 .170
- 8 1.000 997 986 958 900 .809 687 .547 407 283
" 9 999 994 979 945 884 793 676 .544 413
: 10 1.000 997 990 971 933 870 780 667 542
11 999 995 985 962 921 857 768 659
4 12 1.000 998 992 980 954 911 .845 .758
y 13 .999 996 989 974 946 900 834
i 14 1.000 998 994 986 968 938 .891
{15 999 997 992 982 963 930
A :

|

!

!
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Table A5  Critical Values for £ Distiibutions

t, dcr;sily curve

1
1
. 1 Shaded area =
:
{ <
0 [
o
v \\ 10 05 025 01 005 001 .0005
1 3.078 6314 12.706 31.821 63.657 31831 636.62
2 1.886 2.920 4303 6.965 9925 22.326 31598 |~
3 1.638 2.353 3.182 4541 5.841 10213 12924 |
4 1.533 2.132 2.776 3.747 4.604 7173 8.610 j.x
5 1476 2015 2.571 3.365 4,032 5.893 6.869 i
6 1.440 1.943 2447 3.143 3707 5.208 5959
7 1.415 + 1.895 2365 2,998 31499 4.785 5.408
8 1.397 1.860 2.306 2.896 3.355 4.501 5.041
9 1.383 1.833 2262 2.821 3.250 4297 4.781
10 1372 1.812 2228 2.764 3.169 4144 4,587
11 1:363 1.796 2201 2718 3.106 4025 4437 §
12 1.356 1.782 2.179 2.681 3.055 3.930 4318
13 1.350 1.771 2.160 2.650 3.012 3.852 4221
14 1,345 1.761 2.145 2.624 2977 Y 3787 4140 ¥z
15 1.341 1.753 2.131 2602 2947 3.733 4073 I
16 1.337 1.746 2.120 2.583 2921 3.686 4015 £ °
17 1.333 1.740 2.110 2,567 2808 ™ 3.646 3965 |
18 1.330 1.734 2.101 2,552 2,878 3.610 3922 L
9 1.328 "1.729 2.093 2539 2,861 3.579 3.883 b
20 1.325 1725 2.086 2528 2.845 3.552 3.850 g
21 1:323 1721 2.080 2518 2.831 3.527 3819 I
22 1.321 1.717 2074 2.508 2.819 3.505 3792 & -
23 1319 1.714 2.069 2.500 2.807 3.485 3767 © |
24 1.318 1711 2.064 2492 2797 3.467 3745 |,
25 1.316 1708 2.060 2485 2787 . 3.450 3725
26 1.315 1.706 2.056 2479 2779 3435° 3.707
27 1314 1703 2.052 2473 2771 3421 3.690
28 1.313 1701 2.048 2467 2763 3.408 3.674
29 1311 1.699 2.045 2.462 2756 3.396 3659 |
30 1310 1.697 2.042 2457 2.750 3.385 3.646 |
32 1.309 1.694 2.037 2.449 2,738 3.365 3.622
34 1.307 1691 2.032 2441 2.728 3.348 3.601
36 1.306 1.688 - 2,028 2434 2.719 3.333 3.582
38 1.304 1.686 2024 2.429 2712 3319 3.566
40 1303 1.684 2.021 2423 2.704 3.307 3.551
50 1299 1.676 2.009 2403 2,678 3.262 3496
60 1.296 1671 2.000 2390 2.660. 3.232 3.460
120 1.289 1.658 1.980 2358 2617 3.160 3373
1282 1.645 1.960 2326 2.576 3.090 3.291
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Tahle A6 Tolérarice Critical Values for Normal Population Distributions

»

W WTRAR Y TV

z.

Two-sided Intervals

One-sided Intervals

|dnp 20 ‘poueas pa1doa 3q 1on Aeyy ‘ponsssay sty (Iv Sunseoy 28e80a)) g0 mBAdo)

Confidence Level 95% 9% 95% ‘ 99%

% of Population Captured {=90% |=95% [Z299% | =90% | =95% | =99% | =90% |=95% |=99% |=90% |=95% | =99%
2 {32019 | 37.674 | 48.430 | 160.193 | 188.491 | 242300 | 20.581 | 26.260 | 37.094 |103.029 |131.426 | 185.617

3} 8380 9916 | 12.861 | 18.930 | 22.401 | 29.055 6.156 | 7.656 | 10.553 | 13.995 | 17.370 | 23.896

4 | 5369 6.370 | 8.299 9.398 | 11150 { 14.527 4.162 5.144 7.042 7.380 9.083 | 12.387

51 4275 | 5079 | 6.634 6.612 7.855 | 10260 | 3.407 | 4.203 5.741 5.362 6.578 8.939

6 | 3.712 4414 | 5775 5.337 6.345 8.301 3.006 | 3.708 | 5.062 4411 5.406 7.335

71 3369 | 4.007 | 5.248 4.613 5.488 7.187 1 2756 | 3.400 | 4.642 3.859 4.728 6.412

8 | 3.136 | 3.732 | 4.891 4.147 4936 6.468 2.582 | 3.187 } 4354 3.497 A4.285 5.812
9 2967 3.532 4631 | 3.822 4.550 5.966 2.454 3.031 4.143 3.241 3.972 5.389
10 | 2839 | 3379 | 4433 3.582 4.265 5594 2355 291t 398171 3.048 3.738 5.074
11 2737 | 3259 | 4277 3.397 4.045 5308 2275 | 2815 | 3.852 2.898 3.556 4.829
12 | 2655 ] 3.162 | 4.150 3,250 3.870 5079 2210 | 2.736 3.747 2.777 3.410 4.633
13 | 2,587 | 3.081 4,044 3.130 3.727 4,893 2.155 | 2.671 3.659 2.677 3.290 4.472
14 | 2.529 3.012 | 3.955 3.029 3.608 4737 2109 t 2615 3.585 2.593 3.189 4337
15 2.480 2.954 3.878 2.945 3.507 4,605 | 2.068 2.566 3.520 2.522 3.102 4222
16 | 2437 2,903 | 3.812 2.872 3.421 44921 2033 2524 3464 | 2460 3.028 4.123

. Sample Sizen 17 2400 { 2.858 | 3.754 '2.808 3.345 4.393 2.002 2.486 3414 2405 2.963 4.037
18 | 2366 2.819 | 3.702 2.753 3.279 4,307 1.974 | 2453 3.370 2.357 2.905 3.960
19 | 2337 | 2784 | 3.656 2.703 3.221 4230 1.949 | 2423 3.331 2314 2.854 3.892
20 2.310 2.752 3.615 2.659 3.168 4.161 1.926 2.396'| 3.295 2276 2.808 3.832
25 | 2208 2,631 3.457 2.494 2972 3.904 1.838 2292 3.158 2.129 2.633 3.601
30 | 2.140 2549 | 3.350 2.385 2.841 3.733 1777 | 2220 | 3.064 2.030 2.516 3.447
35 | 2090 2490 | 3272 2.306 2.748 3.611 1.732 | 2.167 2.995 1.957 2430 3.334
A0 | 2052 2.445 3213 2.247 i 2.677 3518 1.697 | 2.126 2941 4 1902 2.364 3.249
45 | 2.021 2408 | 3.165 2.200 2.621 3444 1.669 { 2092 | 2.898 1.857 2.312 3.180
50 1.996 2.379 3.126 2.162 2.576 3385 1.646 | 2.065 2.863 1.821 2.269 3.125
60 1.958 2333 3.066 2.103 2.506") 3.293 1.609 2.022 2.807 1764 2.202 3.038
70 1.929 2.299 { 3.021 2.060 2454 3.225 1,581 1.990 | 2.765 1.722 2.153 2.974
80 1.907 2272 | 2986 2.026 2414 3.173 1.559 1.965 2,733 1.688 2.114 2.924
92 1.889 | 2251 2958 1,999 2382 3.130 1.542 1.944 2.706 1.661 2.082 2.883
100 1.874 2.233 2.934 1.977 2.355 3.096 1.527 1.927 2,684 1.639 2.056 2.850,
150 1.825 2.175 | 2.859 1,905 2270°F 2983 1.478 1.870 2.611 1.566 1.971 2.741
200 1798 | 2.143 2.816 1.865 2222 2.921 1.450 1.837 | 2.570 1.524 1.923 2.679
250 1.780 | 2.121 2.788 1.839 2191 2.880 1431 1.815 2.542 1.496 1.891 2.638
300 1.767 2,106 | 2767 1.820 2.169 2.850 1.417 1.800 | 2.522 | 1476 1.868 2.608
% 1.645 1960 | 2.576 1.645 1.960 2,576 1.282 1.645 2.326 1.282 1.645 2.326
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pEnl 2y A-11

Table A.7 Critical Vatues for Chi-Squared Distributions x2 density curve

Shaded area= o

@

vy 995 99 975 95 90 10 05 025 o1 005 [
1! 0000 0000  0001- 0004 0016 2706 3843 5025 6637  7.882 g g
20010 0020 005 0103 0211 4605 * 5992 7378 9210 10597 i, |
30072 05 0216 0352 0584 6251 7815 9348 11344 12837 [ |
4.4 0207 0297 0484 071l 1064 7779 9488  IL143 13277 14860 {

51 0412 0554 0831 L145 1610 923 11070 12832 15085 16748 I

6 ; 0676 0872 1237 1635 2204 10645 12592 14440 16812 18548 |

7 (1 0989 1239 1690  “2167 2833 12017 14067 16012 18474 20276

8 | 1344 1646 2180 273 3490 13362 15507 17534 20090  21.954

9 | 1735 2088 2700 3325 4168 14684 16919 ,19.022 21665  23.587

10 | 2156 2558 3247 3940 4865 15987 18307 20483 23209  25.188 [ -
111 2603 3053 3816 4575 5578 17275 19675 21920 24724 26755 [
12 | 3074 3571 4404 5226 6304 18549 21026 23337 26217 28300 | .-
13 | 3565 4107 5009 5892 7.041 19812 22362 24735 27687 29817
14 | 4075 4660 5629 6571 179 21064 23685 26119 29141 31319 |
15 | 4600 5229 6262 7261 8547 22307 2499 27488 30577 32799 [ '}
16 | 5142 5812 - 6908 7962 9312 23542 26296 28845 32000 34267,

17 | 5697 6407 7564 8682 10085 24769 27587 30190 33408 35716

I8 | 6265 ° 7015 8231 9390  -l0865 25989 28869 31526 34805 37156 |
19 | 6843 7632 8906 10017  1L65F 27203 3043 32852 36190 38580 ,

20 7434 8.260 9.591 10.851 12.443 28.412 31410 34.170 37.566 39997 °

21 8033  8.897 10.283 11.591 13.240 29.615 32,670 35.478 38.930 41399
22 8.643 9.542 10.982 12.338 14.042 30813 33.924 36.781 40.289 42.796
23 9.260 10.195 11.688 13.090 14.848 32.007 35.172 138.075 41.637 44.179
24 9.886 10.856 12.401 13.848 15.659 33.196 36.415 39.364 42.980 45.558
25 10.519 11.523 13.120 14.611 16.473 34.381 37.652 40.646 44313 46.925

26 11.160 12.198 13.844 15.379 17.292 35.563 38.885 41.923 45.642 48.290
27 11.807 12.878 14.573 16.151 18.114 36.741 40.113 43.194 46.962 49.642
28 12.461 13.565 15.308 16.928 18.939 37916 41.337 44.461 48.278 50.993.
29 13.120 14.256 16.147 17.708 19.768 39.087 42.557 45.772 49.586 52.333
30 13.787 14.954 16.791 18.493 20.599 40.256 43.773 46.979 50.892 53.672

31 14.457 15.655 17.538 19.280 21.433 41422 44,985 48.231 52.190 55.000
32 15.134 16.362 18.291 20.072 2227 42,585 46.194 49.480 53.486 56.328
33 15.814 17.073 19.046 20.866 23.110 43.745 47400 50.724 54.774 57.646
34 16.501 17.789 19.806 21.664 23.952 44.903 48.602 51.966 56.061 58.964
35 17.191 18.508 20.569 22465 24.796 46,059 49.802 53.203 57340 60.272

36 17.887 15.233 21336 23.269 25.643 47.212 50.998 54.437 58.619 61.581
37 18.584 19.960 22.105 24.075 26.492 48.363 52.192 55.667 59.891 62.880.
38 19.289 20.691 22.878 24.884 27.343 49.513 53.384 56.896 61.162 64.181
39 19.994 21.425 23.654 25.695 28.196 50.660 54.572 58.119 62.426 65473
40 20.706 22.164 24.433 26.509 29.050 51.805 55.758 59.342 63.691 66.766

3 ’ -
Forv >40,)(3|‘,;=—.v(1 _1“‘2“*’1) p
9v 9.
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A-12  Appendix Tables

Tahie A8 1 Curve Tail Areas N

t curve Area to the
Mﬂ
{ 1
0 t
. t

" 1§ 2 3 4 5 6 7 8 9 10 1 .12 13 14 15 16 17 18

500 .500 .500 .S00 .500 .500 .500 .500 .500 .500' .500 .500 .500 .500 .500 .500 .500 .500
468 465 463 463 462, 462 462 461 461 461 461 461 461 461 461 461 461 461
437 430 427 426 425 424 424 423 423 423 423 422 422 422 422 422 422 422
407 396 392 390 .388 .387 386 .386 .386 .385 .385 .385 384 384 384 .384 384 1384
379 364 358 355 353 352 .351 350 .349 349 348 348 348 347 347 .347 347 347
352 333 326 322 319 317 316 315 315 314 313 313 313 312 3i2 312 312 312

328 305 295 290 .287 285 .284 283 .282 281 280 .280 .279 279 279 278 .278 .278
306 278 267 261 258 255 253 252 251 250 249 249 248 1247 247 247 247 246
285 254 241 234 230 227 225 223 222 221 220 .220 .219 .218 218 .218 217 217
267 232 217 210 205 201 .199 197 .196 .195 .194 .I193 .192 .191 .191 -191 .190 .190
250 211 196 .187 .182 .178 175 .173 .172 .170 .169 .169 .168 .167 .167 .166 .166 .165

235 193 176 .167 .162 157 .154 .152 .150 .149 .147 .146 .146 .144 .144 144 .143 .143
221 177 158 148 .142 138 .135 .132 .130 .129 .128 .127 .126 .124 .124 .124 .123 .123
209 .162 142 132 125 121 .17 .11S 113 U111 110 (169 108 107 .107 .106 .105 .105
197 .148 .128 117 110 106 .102 .100 098 096 .095 093 .092 .091 .091 .050 .090 .089
187 .136. .115 .104 097 092 .089 .08 .084 .082 .081 .080 .079 077 .077 .077 076 075

178 125 .104 092 085 080 .077 .074 .072 .070 .069 .068 .067 .065 .065 .065 .064 .064
169 116 .094 .082 075 .070 .065 .064 .062 .060 .059 .057 .056 .055 .055 .054 .054 .053
Jd61 107 085 073 066" .061 .057 .055 .053 .051 .050 049 .048 .046 .046 .045 .045 044
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 .03l .030

2 21 141 085 .063 .052 .045 .040 .037 .034 .033 .031 .030 .029 .028 .027 .027 .026 .025 .025
136 079 058 046 040 .035 .032 029 .028 .026 .025 .024 .023 .022 .022 .021 .021 .021
J31 074 052 041 035 031 .027 025 .023 .022 .021 .020 ,0I9 .018 .018 .018 .017 .017
X 126 069 .048 037 031 .027 .024 0622 020 019 .0i8 017 016 .015 015 014 .014 014
25 J21 065 044 033 027 023 020 .018 .017 .016 ".015 .014 .013 .012 .012 012 .011 .011

2.6 17 061 .040 030 .024 020 .018 016 .014 013 .012 012 .0I1 .010 .010 .010 009 .009

1 27 13057 .037 027 .021 .018 .015 014 .012 011 .010 .010 .005 .008 .008 .008 .008 .007
¥4 28 109 054 034 024 .019 .0l6 .013 012 .010 .009 .009 .008 .008 .007 .007 .006 .006 .006
29 ¢ 106 .051 .031 .022 .017 .014 OIl .010 .009 .008 .007 .007 .006 .005 .005 .005 .005 .005
30 102 048 .029 020 .015 012 .010 .009 .007 .007 .006 .006 .005 .004 004 .004 .004 .004

P31 099 045 027 .018 .013 011 009 .007 .006 .006 .005 .005 .004 .004 .004 .003 .003 .003
$32 | .09 .043 025 .016 .012 .009 008 006 .005 .005 .004 .004 .003 .003 .003 .003 .003 .002
| i 33 094 040 023 0I5 .011 .008 .007 .005 .005 .004 .004 .003 .003 .002 .002 .002 .002 .002
I 34 .091 038 .02t .014 .010 .007 .006 .005 .004 003 .003 .003 .002 .002 .002 .002 .002 .002
. 35 .089 036 .020 .012 .009 .006 .005 .004 .003 .003 .002 .002 .002 .02 .002 .001 .001 .0O!

3.6 086 .035 .018 .011 .008 .006 .004 .004 .003 .02 .002 .002 .002 .001 .001 .001 .001 .001
33 084 033 .017 010 .007 .005 .004 .003 .002 .002 .002 .002 .001 .001 .00f .001 .00% .001
38 .082 .031 .016 .010 .006 .004 .003 .003 .002 .002 .001 .001 .001 .001 .00f 001 .001 .001
< 39 080 .030 .015 .009 .006 .004 .003 .002 .002 .001 .001 .001 .001 .001 .00I .001 .001 .001
4.0 .078 029 .014 .008 .005 .004 .003 .002 .002 .001 .00f .001 .001 .001 .00I .001 .000 .000

(continued)
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Table A8 ¢ Curve Tail Areas (cont.)

26

Appentix Tables

A13

t curve Area to the

| !

0 t

t

F % 4 19 20 21 22 23 24 25 26 27 28 29 30 35 40 60 120 oo(=2z) §

0.0 500 500 500 .500 .500 . .500 .500 500 .500 .500 .500 .500 .500 .500 .500 500,500
0.1 461 461 461 461 461 461 461 461 461 461 461 461 460 460 460 460 460
0.2 422 422 422 422 422 422 422 422 421 421 421 421 421 421 421 421 421
0.3 .384 384 384 383 383 .383 383 383 .383 .383 .383 .383 .383 383 .383 .382 382
0.4 347 347 347 347 346 346 346 346 346 346 346 346 346 346 345 345 345
05 { 311 311 311 311 311 311 311 .31t 311 310 .310 - 310 310 310 309 .309 309
0.6 278 278 278 277 277 277 277 277 277 277 277 277 276 276 275 275 274
0.7 ¥ 246 246 246 246 245 245 245 245 245 245 245 245 244 244 243 243 242
0.8 217 217 216 216 216 216 216 215 215 215 215 215 215 214 213 213 212
0.9 (190 189 189 .189 .189 .189 .I188 .188 .188 .188 .188 .I188 .187 .187 .186 .i85 184
1.0 65 165 .164 164 .164 164 163 .163 .163 .163 .163 .163 .162 .162 .161 .160 .159
1.1 143 142 (142 142 141 141 141 141 141 .140 .140 .140 139 139 138 137 U136
1.2 Jd220 122 122 121 121 121 121 120 (120 .120 .120 .120 .119 119 .117 .116  .11I5
1.3 105 104 (104 .104 .103 .103 .103 .103 .102 .102 .102 .102 .101 .101 .099 .098 .097
14 089 .089 .088 .088 .087 .087 '.087 .087 .08 .08 .086 .086 .085 .085 .083 .082 .08I
1.5 075 075 074 074 074 073 073 073 .073 072 072 072 .071 071 .069 .068 .067
1.6 063 .063 .062 .0§2 062 061 .061 .061 .061 .060 .060 .060 .059 .059 .057 056 055
1.7 053 .052 .052 .052 .051 .051 .051 .051 .050 .050 .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 .036 .036 .035 .035 .035 .035 .034 .034 .034 .034 .034 .033 .032 .031 .030 .029
20 | .030 .030 .029 .029 .029 .028 .028 .028 .028 .028 .027 .027 .027 .026 .025 .024 .023
2.1 025 024 024 024 .023 .023 023 023 023 .022 022 .022 .022 .021 .020 .019 .018
2.2 020 .020 .020 .019 .019 019 .019 .018 .0i8 .018 .018 .018 .017 .017 016 D015 .04
23 016 .016 .016 .016 .015 .015 .015 .015 015 .015 .014 .014 014 013 .012 012 011
24 013 013 013 013 .012 .012 012 012 012 012 .012 .01l .011 .0l .010 .009 .008
25 011 .01l .010 .010 .010 .010 .010 .010 .009 .009 .009 .009 .009 .008 .008 .007 .006
2.6 .009 .009 008 .008 .008 .008 .008 .008 .007 .007 .007 .007 .007 .007 .006 .005 .005
2.7 .007 007 .007 .007 .006 .006 .006 .006 .006 .006 .006 .006 .005 .005 .004 .004 .003
2.8 006 .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
30 004 .004 .003 .003 .003 .003 .003 .003 .003 .003 .03 .003 .002 .002 .002 .002 .001
/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 .002 .002 .002 .002 .001 .001 .001 .001 .001 .001 001 .00f .001 .001 .001 000
34 | .002 00t .001 001 001 .001 .001 .00f .001 .001 .01 .001 .00f .001 .001 .000 .000
35 001 001 .001 .001 .001 .001 001 .01 .001 .00 .001 .001 .001 .001 .000 .000 .000
3.6 .001 .01 .001 .001 .001 .001 .001 .01 .001 .00 .001 .001 .000 .000 .000 .000 .000
3.7 001 .001 .001 .001 .001 .001 .001 .001 .000 .000 .DOO .000 .000 000 .0000 .000 .000
38 .001 .001 .001 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
39 | .000 .000 .000 .000 .000 .000 .000 000 .000 .000 .000 .000 .000 .000 .000 .000 .000
4.0 000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
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’ E A-14  AppendixTables

t Table A9 Critical Values for F Distributions

v; = numerator df )
« 1 2 3 4 5 6 7 8 9
.100 3§.86 49.50 53.59 55.83 5724 58.20 5891 ‘59.44 59.86
1 050 16145 199.50 215.71 224.58 230.16 233.99 236.77 238.88 240.54
010 | 405220  4999.50 540340  5624.60  5763.60  5859.00. 592840 598110  6022.50
001 1405284 500,000 540,379 562,500 576,405 585937 592,873 598,144 602,284
.100 8.53 9.00 9.16 9.24 9.29 9.33 9.35 937 9.38
2 .050 18.51 19.00 19.16 19.25 19.30 19.33 19.35 1937 1938
010 98.50 99.00 99.17 99.25 99.30 99.33 99.36 99.37 99.39
.01 998.50 995.00 999.17  999.25 999.30 999.33 999.36 999.37 999.39
100 5.54 546 5.39 5.34 531 5.28 527 525 5.24
3 050 10.13 9.55 9.28 9.12 9.01 8.94 8.89 8.85 8.81
010 | L3412 30.82 29.46 28.71 28.24 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 4.54 4.32 4.19 411 405 4.01 3.98 395 3.94
4 050 7.7t 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 61.25 56.18 53.44 51.71 50.53 49.66 49.00 4847
100 4.06 378 3.62 352 345 340 337 334 3.32
5 050 6.61 579 541 519 5.05 495 4.88 4.82 4.77
010 16.26 13.27 12.06 1139 10.97 10.67 10.46 10.29 10.16
.601 47.18 37.12 33.20 31.09 29.75 28.83 28.16 27.65 27.24
- 100 3.78 3.46 329 3.18 3.1 3.05 3.0t 2.98 2,96
’é‘ 6 50 599 5.14 4.76 4.53 439° 4.28 421 415 4.10
g 010 13.75 10.92 9.78 9.15 8.75 847 8.26 8.10 7.98
'E 001 3551 27.00 23.70 2192 20.80 20.03 19.46 19.03 18.69
_g, .100 3.59 3.26 3.07 2.96 2.88 2.83 2.78 275 272
o7 050 5.59 4.74 4.35 4.12 3.97 3.87 379 373 3.68
< 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 3.46 311 292 2.81 273 2.67 2.62 2.59 2.56
8 050 532 4.46 4.07 3.84 3.69 358 3.50 344 339
A 010 11.26 8.65 7.59 7.01 6.63 6.37 6.18 6.03 5.91
001 25.41 18.49 15.83 1439 1348 12.86 12.40 12.05 1L.77
L 00~ 336 3.01 2.81 2.69 2.61 2.55 251 247 244
9 050 512 4.26 3.86 3.63 3.48 3.37 329 323 3.18
010 10.56. 8.02 6.99 6.42 6.06 5.80 5.61 5.47 535
N 001 22.86 16.39 1390 12.56 11.71 11.13 10.70 10.37 10.11
i .100 329 292 2.73 2.61 2.52 246 2.41 2.38 235
! 10 050 4.96 4.10 37 348 333 322 3.14 3.07 3.02
! 010 10.04 1.56 6.55 5.99 5.64 5.39 5.20 5.06 4.94
001 21.04 14.91 12.55 11.28 10.48 9.93 9.52 9.20 8.96
.100 3.23 2.86 2.66 2.54 245 2.39 234 230 227
1 050 4.84 3.98 3.59 3.36 320 . 3.09 3.01 295 2.90
010 9.65 721 6.22 5.67 5.32 5.07 4.89 4.74 4.63
g01 |t 19.69 13.81 11.56 1035 9.58 9.05 8.66 835 8.12
100 3.18 281 261 248 2.39 233 2.28 224 221
12 050 4.75 3.89 3.49 3.26 3.11 3.00 291 2.85 2.80
010 9.33 - 6.93 5.95 5.41 5.06 4382 464 . 450 4.39
001 18.64 12.97 10.80 9.63 8.89 8.38 8.00 17 7.48 »
(contitiued)
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Appendix Tables  A-15 §

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

v, = numerator df

10 12 15 20 25 30 40 50 60 120 1000

60.19 60.71 61.22 61.74 62.05 62.26 62.53 62.69 62.79 63.06 63.30 §
241.88 24391 245.95 248.01 249.26 250.10 251.14 25177 252.20 253.25 254.19
6055.80 610630 615730  6208.70  6239.80  6260.60  6286.80- 630250 6313.00 633940  6362.70 ]
605,621 610,668 615764 620,908 624,017 626,099 628,712 630285 631337 633972 636,301 §

9.39 9.41 9.42 9.44 945 9.46 947 947 9417 9.48 949
19.40 1941 1943 19.45 1546 19.46 1947 19.48 19.48 19.49 1949 £
99.40 99.42 99.43 99.45 99.46 99.47 99.47 99.48 99.48 99.49 99.50 §

999.40 999.42 999.43 999.45 999.46 999.47 999.47 999.48 999.48 999.49 999.50 3

5.23 5.22 520 5.18 5.17 5.17 5.16 5.15 5.15 5.14 5.13 SN

8.79 8.74 8.70 8.66 8.63 8.62 8.59 858 " 857 8.55 8.53 &%
27.23 2705 2687 2669 2658 2650 2641 2635 2632 2622 2614 48
12025 12832 12737 12642 12584 12545 12496 12466 12447 12397 12353 @
3.92 3.90 3.87 3.84 3.83 382 3.80 3.80 379 3.78 3.76
5.96 591 5.86 5.80 577 575 572 5.70 5.69 5.66 5.63
14.55 1437 14.20 14.02 13.91 13.84 1375 13.69 13.65 1356 1347 §
4805 4741 4676 4610 4570 4543 4509 4488 4475 4440 4409 B

330 327 3.24 3.21 3.19 317 316 3.15 314 3.12 3.11
4.74 4,68 462 4.5_6 452 450 4.46 444 443 4.40 437
10.05 9.89 9.72 9.55 945 938 9.29 924 9.20 9.11 9.03
2692 26,42 2591 2539 25.08 24.87 24.60 2444 2433 24.06 23.82
294 290 2.87 2.84 281 2.80 2.78 277 2.76 274 2.72 ¥
4.06 4.00 3.94 3.87 . 383 3.81 377 375 374 3.70 367
7.87 1.72 7.56 7.40 7.30 723 7.14 7.09 7.06 '6.97 6.89
1841 17.99 17.56 17.12 16.85 16.67 16.44 16.31 16.21 15.98 15.77
270 2.67 2,63 2.59 2.57 2.56 254 2.52 2.51 249 247
3.64 3.57 351 344 340 338 334 332 3.30 3.27 3.23
6.62 647 6.31 6.16 6.06 5.99 591 5.86 5.8 5.74 5.66
14.08 13.71 13.32 12.93 12.69 1253 12.33 12.20 12.12 11.91 11.72
2.54 2.50 246 242 240 238 236 235 234 2.32 230
335 328 322 315 311 3.08 3.04 3.02 3.01 297 2.93
581 5.67 5.52 5.36 5.26 520 5.12 5.07 5.03 495 4.87
11.54 11.19 * 10.84 1048 10.26 10.11 9.92 9.80 9.73 9.53 9.36
242 238 234 230 227 225 223 222 221 2.18 2.16 |
3.14 3.07 3.01 2.94 2.89 2.86 283 2.80 2,7_9 2.75 271 -
5.26 5.11 496 4.81 471 4.65 4.57 4.52 448 440 432
9.89 9.57 924 8.90 8.69 8.55 8.37 8.26 8.19 8.00 7.84 -
232 228 224 220 2.17 2.16 213 212 2.11 2.08 2.06
2.98 291 285 277 2.73 270 2.66 2.64 2.62 2.58 2.54
4.85 4,71 4.56 441 431 425 417 4.12 4.08 400 3.92
8.75 845 8.13 7.80 7.60 747 730 7.19 712 6.94 6.78 {
225 ‘221 217 2.12 2.10 208 2.05 2.04 2.03 2.00 1.98
2.85 2.79 2.72 2.65 2.60 2,57 2.53 2,51 249 245 241
454 440 4.25 4.10 4.01 3.94. 3.86 3.81 3.78 3.69 3.61
792 7.63 732 7.01 6.81 6.68 6.52 6.42 6.35 6.18 6.02
2.19 2.15 2.10 2.06 2.03 2.01 1.99 1.97 1.96 1.93 1.91
275 2.69 262 - 2.54 2,50 247 243 2.40 238 234 230
+ 430 4.16 4,01 3.86 3.76 3.70 3.62 3.57 3.54 345 337
729 *7.00 6.71 6.40 622 6.09 593 5.83 5.76 5.59 5.44
- (continued)
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' g A-16  Appendix Tables

¥ Table A9 Critical Values for F Distributions (cont)

v; = numerator df
@ 1 2 3 4 5 6 7 8 9
100 3.14 2.76 256 243 235 228 223 220 2.16
3 050 4.67 3.81 341 3.18 3.03 2.92 2.83 277 2.71
2010 9.07 6.70 574 521 486 4.62 4.44 430 4.19
2001 17.82 1231 10.21 9.07 8.35 7.86 7.49 721 6.98
.100 3.10 2.73 2.52 239 231 2.24 2.19 215 2.12
» 050 4.60 3.74 334 3.1 2.96 2.85 2.76 2.70 265
010 8.86 6.51 5.56 5.04 4.69 446 428 4.14 4.03
001 17.14 11.78 9.73 8.62 7.92 744 7.08 6.80 658
100 3.07 2:70 2.49 2.36 227 221 216 212 2.09
15 050 454 3.68 329 3.06 2.90 2.79 271 2.64 2.59
010 8.68 636 542 4.89 456 432 4.14 4.00 3.89
001 | 1659 1134 9.34 8.25 757 7.09 6.74 6.47 6.26
.100 3.05 2,67 2.46 233 224 2.18 213 2.09 2.06
16 050 4.49 3.63 324 3.01 2.85 2.74 2.66 2.59 254
010 8.53 6.23 529 4.77 444 420 4.03 3.89 378
001 16.12 10.97 9.01 7.94 727 6.80 6.46 6.19 5.98
100 3.03 2.64 244 231 222 2.15 2.10 2.06 2.03
17 050 445 3.59 320 2.96 2.81 2.70 261 2.55 2.49
. 010 8.40 6.11 5.19 4.67 434 4.10 3.93 3.79 3.68
.001 1572 10.66 8.73 7.68 7.02 6.56 622 5.96 575
o 100 3.01 2.62 242 229 220 213 2.08 2.04 2.00
S s 050 441 3.55 3.16 2.93 277 2.66 2.58 251 246
£ 010 8.29 6.01 5.09 4.58 425 401 3384 3.7 3.60
48 001 1538 10.39 8.49 746 681 635 6.02 576 5.56
£ 100 2.99 2.61 2.40 227 2.18 2.11 2.06 2.02 1.98
3 050 438 352 3.13 2.90 274 2.63 2.54 2.48 242
I 010 8.18 593 501 450 417 3.94 377 3.63 3.52
LR 001 | 15.08 10.16 8.28 721 6.62 6.18 5.85 5.59 539
100 297 259 2.38 225 2.16 2.09 2.04 2.00 1.96
20 050 435 3.49 3.10 2.87 27 2.60 251 245 2.39
010 8.10 5.85 4.94 443 4.10 3.87 3.70 3.56 346
001 1482 9.95 8.10 7.10 6.46 6.02 5:69 544 524
100 2.96 2.57 236 223 2.14 2.08 2.02 198 1.95
2 050 432 347 3.07 2.84 2.68 257 249 242 237
010 8.02 578 487 437 4.04 3.81 3.64 3.51 3.40
201 14.59 9.77 7.94 6.95 6.32 5.88 5.56 531 511
100 295 256 235 222 213 2.06 2.01 1.97 1.93
2 050- 430 3.44 3.05 282 2.66 255 246 2.40 234
010 | 795 572 482 431 3.99 376 3.59 345 335
001 1438 9.61 7.80 6.81 6.19 5.76 544 5.19 499
P .100 2.94 2.55 234 221 2.11 2057 199 195 192
o 23 050 4.28 3.42 3.03 2.80 2.64 2.53 2.44 237 232
Lo 010 7.88 5.66 476 426 3.94 371 . 354 3.41 330
001 | 1420 9.47 7.67 6.70 6.08 5.65 533 5.09 4.89
. 100 2.93 2.54 233 2.19 2.10 2.04 1.98 194 191
s 050 426 3.40 3.01 2.78 262 2.51 242 236 - 230
010 7.82 5.61 472 422 3.90 3.67 350 336 3.26
001 14.03 9.34 7.55 6.59 5.98 5.55 523 4.99 4.80
{continued)
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Appendiz Tables  A-17 §
Table A9 Critical Values for F Distributions (cont.)
. v; = numerator df P
10 12 15 20 25 30 40 50 60 120
2.14 2.10 2.05 201 1.98 1.96 1.93 1.92 1.90 1.88 1.85
2,67 2.60 2.53 246 241 2.38 2.34 231 230 225 221
4.10 3.96 3.82 3.66 3.57 3.51 343 3.38 3.34 3.25 318 &
6.80 6.52 6.23 5.93 575 5.63 547 537 5.30 5.14 499 :“ ‘
2.10 2.05 2.01 1.96 1.93 191 1.89 1.87 1.86 1.83 1.80 %
2.60 2.53 246 2.39 2.34 231 227 224 222 2.18 2.14
3.94 3.80 3.66 3.51 341 335 327 322 3.18 3.09 3.02
6.40 6.13 5.85 5.56 5.38 5.25 5.10 5.00 494 4.77 4.62
2.06 2,02 1.97 1.92 1.89 1.87 1.85 1.83 1.82 1.79
254 248 240 233 228 225 220 2.18 2.16 2.11 2.07
3.80 3.67 3.52 3.37 3.28 3.21 3.13 3.08 3.05 2.96 2.88
6.08 5.81 5.54 5.25 5.07 495 480 4.70 4.64 447 4.?3
2.03 1.99 194 1.89 1.86 1.84 i.81 1.79 1.78 1.75 1.72
249 242 2.35 228 223 2.19 2.15 2,12 2.11 2.06 2:.02
3.69 3.55 341 3.26 3.16 3.10 3.02 297 293 2.84 2.76
5.81 5.55 5.27 499 4.82 4.70 4.54 445 439 4.23 408
2.00 1.96 1.91 1.86 1.83 1.81 1.78 1.76 1.75 1.72 1.69
245 2.38 231 223 2.18 215 210 2.08 2.06 2.01 197
3.59 3.46 331 3.16 3.07 3.00 292 2.87 2.83 2.75 2.66
5.58 532 5.05 4.78 4.60 448 433 4,24 4,18 4.02 3.87
198 1.93 1.89 1.84 1.80 1.78 1.75 1.74 1.72 1.69 L66
241 234 227 2.19 2.14 2,11 2.06 2.04 2.02 1.97 1.92
3.51 337 3.23 3.08 298 292 2.84 2.78 2.75 2.66 258
539 5.13 4.87 4.59 442 430 4.15 4,06 4.00 3.84 3.69
1.96 191 1.86 1.81 1.78 1.76 1.73 1.71 1.70 1.67 1.64
-238 231 223 2.16 2.11 2.07 203 2.00 1.98 1.93 1.88
343 3.30 *3.15 3.00 291 2.84 2.76 27 2.67 2.58 2.50
5.22: 497 470 443 4.26 4,14 3.99 3.90 384 3.68 3.53
1.94 1.89 1.84 1.79 1.76 1.74 1.71 1.69 1.68 1.64 1.61
235 2.28 2.20 212 2.07 2.04 1.99 197 1.95 1.90 1.85
337 3.23 3.09 294 2.84 2.78 2.69 2.64 2.61 2.52. 243
5.08 482 4.56 429 4.12 4.00 3.86 3.77 370 3.54 3.40
1.92 1.87 1.83 1.78 174 . 1.72 1.69 1.67 1.66 1.62 1.59
232 225 2.18 2.10 2.05 2.01 1.96 1.94 192 1.87 1.82
331 3.17 3.03 2.88 2.79 272 2.64 2.58 2.55 246 2.37
495 4.70 444 4.17 4.00 3.88 3.74 3.64 3.58 342 3.28
1.90 1.86 ' 1.81 1.76 1.73 1.70 1.67 1.65 1.64 1.60 1.57
230 2.23 2.15 207 . 2.02 1.98 1.94 1.91 1.89 1.84 1.79
3.26 3.12 2.98 2.83 2.73 2.67 2.58 2:53 2.50 240 232
4.83 458 433 4.06 3.89 3.78 3.63 3.54 348 332 3.17
1.89 1.84 1.80 1.74 1.71 1.69 1.66 1.64 1.62 1.59 1.55
227 220 2.13 2.05 2.00 1.96 191 1.88 1.86 1.81 1.76
321 3.07 2.93 2.78 2.69 2.62 2.54 248 245 235 227
473 4.48 4.23 3.96 3.79 "3.68 3.53 3.44 3.38 3.22 3.08
1.88 1.83 1.78 1.73 1.70 1.67 1.64 1.62 1.61 1.57 1.54
225 ° 218 2.1 203 197 1.94 1.89 1.86 1.84 1.79 1.74
3.17 3.03 2389 2.74 2.64 2.58 249 244 240 231 222
4,64 439 4.14 387 371 3.59 345 336 3.29 3.14 2.99
(continued)
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} A-18  Appendix Tables

: Table A9 Critical Values for F Distributions {cont.)

31

v; = numerator df.

@ 1 2 3 4 5 6 7 8 9
100 292 253 232 2.18 2.09 2.02 1.97 1.93 1.89
25 050 424 3.39 299 276 2.60 249 240 2.34 228
010 177 5.57 4.68 4.18 385 3.63 346 332 322
.001 13.88 922 745 6.49 5.89 5.46 5.15 491 471
100 291 252 231 217 2.08 201 1.96 1.92 1.88
2% 050 423 337 298 2.74 2.59 247 239 232 227
010 7.72 553 4.64 4.14 382 3.59 342 329 3.18
001 13.74 9,12 7.36 6.41 5.80 5.38 5.07 483 4.64
100 290 251 230 217 ~ 207 2.00 1.95 191 1.87
27 050 421 335 2.96 2.73 257 246 237 231 225
010 7.68 5.49 4.60 4.11 3.78 3.56 3.39 3.26 3.15
001 13.61 9.02 7.27 6.33 573 5.31 5.00 4.76 4.57
100 2.89 2.50 229 2.16 2.06 2.00 1.94 1.90 1.87
28 050 4.20 3.34 2.95 271 256 245 2.36 2.29 2.24
010 7.64 545 457 4.07 3.75 3.53 3.36 3.23 3.12
001 13.50 893 7.19 6.25 5.66 5.24 493 4.69 4.50
100 2.89 2.50 228 2.15 2.06. 1.99 1.93 1.89 1.86
29 050 4.18 3.33 293 270 2.55 243 235 2.28 222
010 7.60 5.42 4.54 4.04 3.73 3.50 3.33 3.20 3.09
001 13.39 8.85 712 6.19 5.59 5.18 487 4.64 445
5 .100 288 249 2.28 2.14 205 1.98 1.93 1.88 1.85
E 30 .050 4.17 332 292 -2.69 2.53 242 233 227 221
= 010 7.56 5.39 451 4.02 3.70 347 3.30 3.17 3.07
'g 001 13.29 8.77 7.05 6.12 5.53 5.12 4.82 4.58 439
g .100 284 244 223 2.09 2.00 193 1.87 183 1.79.
-l? 40 050 4.08 3.23 2.34 2.61 245 2.34 225 218 212
' Ry 010 7.31 5.18 431 3.83 3.51 3.29 3.12 299 2.89
001 12.61 8.25 6.59 5.70 5.13 4.73 4.44 421 4.02
100 2.81 241 220 2.06 1.97 1.90 1.84 1.80 1.76
50 050 4.03 3.18 279 256 240 229 220 2.13 2.07
010 717 5.06 420 372 341 3.19 3.02 2.89 278
001 12.22 7.96 6.34 5.46 4.90 4.51 4.22 4.00 382
100 2.79 2:39 2.18 2.04 1.95 1.87 1.82 177 1.74
60 050 400 3.15 276 253 237 225 217 210 204
010 7.08 4.98 4.13 3.65 334 312 295 2.82 2.72
- 001 11.97 7.77 6.17 531 476 4.37 4.09 3.86 3.69
100 2.76 2.36 2.14 2.00 191 1.83 1.78 1.73 1.69
100 050 354 3.09 2.70 246 231 2.19 2.10 203 197
010 6.90 4.82 3.98 351 3.21 2.99 2.82 2.69 259
001 11.50 741 5.86 5.02 448 411 3.83 361 344
100 273 233 211 1.97 1.88 1.80 1.75 1.70 1.66
200 .050 3.8% 3.04 265 242 226 2.14 2.06 1.98 1.93
i 010 6.76. 471 3.88 341 3.11 2.89 2.73 2.60 250
i 001 11.15 715 5.63 4.81 429 3.92 3.65 3.43 3.26
100 27 231 2.09 1.95 1.85 1.78 172 1.68 1.64
1000 050 3.85 3.00 261 238 222 2,11 2.02 . 195 1.89
010 - 6.66: 4.63 3.80. 3.34 3.04 2.82 2.66 2.53 243
Jo1 - 10.89 6.96 546 4.65 4.14 3.78 3.51 3.30 3.13
) (continued)
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AppendixTables  A-19 38 .
Table A9 Critical Values for F Distributions {cont.)
. ¥ = numerator df
10 12 15 20 25 30 40 50 60 120 1000 §
1.87 1.82 1.77 L72 1.68 1.66 1.63 1.61 159 © 1.56 1.52
224 2.16 2.09 2.01 1.96 1.92 1.87 1.84 1.82 1.77 1.72
3.13. 2.99 2.85 2.70 2.60 2.54 245 2.40 2.36 227 2.18
4.56 431 4.06 3.79 3.63 3.52 3.37 3,28 322 3.06 291
1.86 1.81 1.76 171 1.67 1.65 1.61 1.59 1.58 1.54 1.51
222 215 2.07 1.99 194 1.90 1.85 1.82 1.80 1.75 1.70
3.09 296 2.81 2.66 2.57 250 242 2.36 233 2.23 2.14
448 4724 3.99 3.72 3.56 344 330 3.21 3.15 2.99 2.84
1.85 1.80 1.75 1.70 1566 1.64 1.60 1.58 1.57 1.53 1.50
220 2.13 2.06 1.97 192 1.88 1.84 1.81 1.79 1.73 1.68
3.06 293 2.78 2.63 2.54 247 2.38 233 229 2.20 2.11
441 4.17 392 3.66 349 3.38 3.23 3.14 3.08 2.92 2.78
1.84 179 1.74 1.69 1.65 1.63 1.59 1.57 1.56 1.52 148
2.19 2.12 2.04 1.96 191 1.87 1.82 1.79 1.77 L.71 1.66 &
3.03 2.90 2.75 2.60 2.51 2’44 2.35 2.30. 2.26 2.17 2.08
435 411 3:86 3.60 343 332 3.18 3.09 3.02 2.86 2.72
1.83 1.78 1.73 1.68 1.64 1.62 1.58 1.56. 1.55 1.51 1.47
2.18 2.10 2.03 1.94 1.89 1.85 , 1:81 1.77 1.75 1.70 1.65
3.00 2.87 2.73 257 248 241 233 227 223 2.14 2.05
429 4.05 3.80 3.54 3.38 3.27 3.12 3.03 297 2.81 2.66
1.82 1.77 1.72 1.67 1.63 1.61 1.57 1.55 1.54 1.50 1.46
2.16 2.09 2.01 1.93 1.88 1.84 1.79 1.76 1.74 1.68 1.63
298 2.84 2.70 2.55 245 2.39 2.30 225 221 2.11 2.02
4.24 4.00 3.75 3.49 3.33 322 3.07 298 292 2.76 2.61
1.76 1.71 1.66 1.61 1.57 1.54 1.51 148 147 1.42 1.38
2.08 2.00 192 1.84 1.78 1.74 1.69 1.66 1.64 1.58
2.80 2.66 2.52. 237 227 2.20 2.11 2.06 2.02 1.92
3.87 3.64 340 3.14 2.98 2.87 2.73 2.64 2.57 241
1.73 1.68 1.63 157 1.53 1.50 1’.46 144 1.42 1.38
2.03 1.95 1.87 1.78 1.73 1.69 1.63 1.60 1.58 1.51
2.70 2.56 242 227 2.17 2.10 2.01 195 1.91 1.80
3.67 344 3.20 2.95 2.79 2.68 2,53 244 2.38 2.21
171 1.66 1.60 1.54 1.50 148 1.44 141 1.40 1.35 1.30
1.99 1.92 1.84 1.75 1.69 1.65 1.59 1.56 1.53 1.47 1.40 ]
2.63 2.50 235 2.20 2.10 2.03 1.94 1.88 1.84 1.73 1.62 i
3.54 3.32 3.08 2.83 2.67 2.55 241 2.32 2.25 2.08 1.92 2
1.66 1.61 1.56 1.49 145 142 1.38 1.35 1.34 1.28 1.22 '
1.93 1.85 1.77 1.68 1.62 1.57 1.52 1.48 1.45 1.38 1.3_0 N
250 237 222 2.07 1.97 1.89 1.80 174 1.69 1.57 145
3.30 3.07 2.84 2.59 243 232 2.17 2.08 201 1.83 164 1
1.63 1.58 1.52 1.46 141 1.38 1.34 131 1.29 1.23 116 Z i
1.88 1.80 1.72 1.62 1.56 1.52 1.46 141 1.39 1.30 1.21 i
241 227 2.13 1.97 1.87 1.79 ’l 69 1.63 1.58 _l 45 1.30 : é
3.12 2.90 267 242 2.26 2.15 2.00 1.90 1.83 1.64 143 :
1.61 1.55 1.49 143 1.38 1.35 1.30 1.27 1.25 1.18 1.08° :
1.84 1.76 1.68 1.58 1.52 147 1.41 1.36. 133 1.24 1.11
234 220 2.06 1.90 1.79 1.72 1.61 1.54 1.50 135 1.16
2.99 277 2.54 230, 2.14 2.02 1.87 1.77 1.69 149 1.22
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[This question paper contains.8 printed pages.]
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2. Attempt any 5 questions.
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(a) What is macroeconomics? Explain major issues of

macroeconomics.
y () TeURT W GEET W IR WS W T DN

(b) What are the differences between Keynesian and ’?& jf‘
}
. ) ! '
classical approaches? (10,8) i 8. Write short notes on any three - (6x3)
i (%) wfte seiames o= 87 wwfte srdfamer %?ugﬁ e (a) Balanced budget multiplier
Y
R |

(b) Keynes psy;chological law of consumption

(@) SRRaw JR Tl giennl & W w=r JR 87 () Crowding out

2. What are the three methods of measuring national ' (d) Morietary policy tools
income? How are the three methods of measuring

‘national incomie reconciled? Explain. (18)
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where C is Consumption, Yd is Disposable income, T
4

is Lumpsum tax, I is investment, i is interest rate, G

is autonomous Government Expenditure, I. is Real

Money Demand, M/P is Real Money Supply.
(a) Find the equation of the IS curve.
(b) Find the Equation of the LM curve.

(c) Find the equilibrium level of output and the rate of
‘interest. (6,6,6)

q o, .

C = 600 + 0.80yd

I=1500
T = 1000
G = 1000

L = 0.20y — 100i
A

M = 2000

-

e
2
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T T A D T AR R0 87T AT D W
W A anisrm Y R W 27 =men ARw

(a) What is money ? What are its functions?

Explain. _ ' (10)

(b) Explain the process of credit creation in a single

banking system. , ®)

?

() W1 w27 TED W o F7 RSN R ‘

(@) Waﬁﬂm%mwﬁﬁm-aﬁw
015

: (a) What is the Multiplier? How does the value of the

multiplier depend upon the marginal propensity to

consume? (10)

P.T.O.
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(b) How does an increase in government spending and

taxes affect the multiplier? Explain. "(8)

() Ui o 87 WU W 5 QT SOEET WaiRT W R
ol = 87

(@) aen = IR Y ¥ gfy e R BY welE s
27 =R iR

5. (a) Explain the effect of an expansionary fiscal policy

- on the equilibri’hm level of income -and interest

- t
rate. (10)

(b) Distinguish between budget surplus and full

employment budget surplus, which one is a more

useful measure. ®)

(%) 31a IR = | & GFAT R W Rarae T
A & wE @ e HRE

7666 . 5

(@) o SRR AR T IR T AT D A HR
FHfow, wT-a Iua AfEr w2

What is an IS curve? How can we derive it? What
are the factors that determine the slope of the IS

curve? . (18)
m@wamam%?swsﬁéémﬁaﬂim%%?m@waw

W e @ PRy S 9 SR 9@ 87

Suppose,

C = 600 + 0.80yd

I=1500
T = 1000
G = 1000

L = 0.20y — 100i ¢

M = 2000
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(i) oM 3R ITT & FFET TR S AT AR
(i) woic Ry =t oA HARK

(iii) o wiQ ficar 2, @ w0 woc SRR
el /gedl 7 (9, 6)

7. (%) afRk e T ot IR Wi w8, W Ul e,
AR 3R arAles Aogd W F1 YNE G0 A
AU H e A ING W ITAN I G|

(@) T wisd ¥, aRaids el 3R IAET & 9 UH
R day 21 el S (s, 7)

8. Trsl <\ w ot fewfimi folRaw

(a) wda 3@ w9 = I fafn
(b) W W

(c) Wgw wwe o

(d) wwor @=

(e) S=u-mferr aten o=

(100)
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1. (a) Explain the components of the current account of

the balance of payments. ) " (Yal') i+ Ao fF & seieraen @ feakifaa <@l s
ufenia foear wrm @
(b) Differentiate between intermediate and final goods.
Under which category are “Capital Goods” C=40+0.38Yd
i 9
included? I =80
(c) A person tfrom country ‘A’ travels to country ‘B’ G =100
and buys a $100 worth household electronic TR = 60
machine from a company. The company then
deposits the $100 cheque it receives into its t=02

P.T.O.




2067 10

T =2000;
(F) I TOE TH HER hl AT WY
(@) <= smeR

(1) qw S

4. (%) T SUgE NG B A Pefien Rufel § a7 wR
3R JeureT W Ufieel Y[ SEIT & WO i e
HING:

(i) v @ W R W W 2
(ii) & @@ WA qgE W GwA 2

(@) rsea-ow @ Rt Ao Te el o @i
N e wiwl IS-9% § Seed I 9 R

) AR oGl ITIFT ARG H ITAN !

(7, 8)

2067 3

account with its bank in country A. How would
these transactions show up in the *Balance of

Payments’ accounts of country A? (5,5,5)
2. (a) Use the following information (in rupees):

Income (Y) = 1,00,000

Nominal -Money Supply (;\/l) = 80,000

Price Level (P) = 20

Calculate the money growth rate required to
finance the budget deficit of Rs.10,000 in an

economy.

(b) How is revenue generated from money creation?
If the government chooses a constant rate of
nominal money growth and maintains it forever,
what would be its impact on Seigniorage? Does it

lead to hyperinflation? (7.5, 7.5)

P.T.O.
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3.

(a) What is the demand for central bank money? How
is equilibrium determined in the market for central
bank money? How does the equilibrium rate of
interest change if the supply of central bank money

increases? (7.5)

(b) The following financial market data is given for

an economy (in rupees): (7.5)

Currency =1000;

Reserves =200;

Deposits =2000.

(a) Calculate the size of the money multiplier

(b) Monetary Base

(c) Money Supply

2067

(®)

Ia ' (P) = 20

o

st srfemaeen & 10,000 T & Weic = & A
& fw s o gfe ) 9w e Sk

U G | o Y I Bl B 7 AR R AR
o1 9 o TE R | T ? R @ ed W
@ 2, W Ee RS ) 99 SR ? = a9
BRI W IR o W 27 (75, 7.5)

T dF A O R WA TG B DA TF B g D
o aoR & wge oa fuiRe frar s 27 ok 9
dF & o N YR 9 W ¥ N o S ageT
W DY qEar 7 (7.5)

T srioEedl & fo FefiRa i sor Yo7 Ran

T E (T H): (7.5)
Tq=T =1000;
"SR =200;

P.T.O.
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(d) transmission mechanism
(e) High-Powered Money
1 (F) WA G & A6 @Y % Ul o SR i

(@) weaaRt ol sifm aegall & S s i g Soi
& it o W e §7

() I ‘T ¥ v Al Im @ A A X ? SR
FHTA A $100 T W IR FelFIR AT @ 2
FON 99 37 ¢ A SO S & @ A W $100 H
AF SFT DI 31 A -3 W ¢ & WA e
™l A By RarE 7 (5,5,5)
2. (@) TrafiRaa ImeR =1 I Ake (TR )

s (Y) = 1,00,000

Hifmer 9@ smafd (M) = 80,000

2067 5

4. (a) Explain the effect of an adverse supply shock on
price level and output in the following conditions

with a suitable diagram:

(i) When aggregate demand is held constant.

(ii) When aggregate demand can be increased.

(b) Define the 1S- curve. Explain its derivation
graphically. Explain the factors causing a shift in

Lo the IS-curve. Use a suitable diagram. (7. 8)

5. (a) In the Classical Model, an autonomous decline in
investment leads to a fall in the overall demand in
the economy: Explain, with the help of a diagram,

whether you agree or disagree.

(b) What do you understand by crowding out? Explain

using a suitable diagram. (9. 6)

P.T.O.
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6. (a) “In the I1S-LM model if the demand for investment (i) Calculate Budget Surplus
is less responsive to changes in interest rate, both
fiscal and monetary policy will become less (iii) If MPC falls, whether Budget Surplus rises/
effective™. Do you agree? falls . (9, 6)
(b) Suppose an economy is defined by the following 7. (a) If the capital stock of a nation rises, what will be
functions its efféct on output, employment, and the real

wage? Explain in the context of the classical model

C =40+ 0.8 Yd using diagrams.

I = 80 ! - (b) In the classical model, there is a positive
. - relationship between real wages and output.

G =100 Comment. 8,7

TR = 60 8. Write Short Notes on any three.

t=0.2 (a) Income Method of National Income measurement.

(i) Calculate the equilibrium level of income and (b) Liquidity Trap
consumption.

(¢) Balance Budget Multiplier

P.T.O.
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6. (F) (i) R oI W 9K 9w A 87

(if)

Wi PR ST D AR, W S ahe
R, TS @ WRw aR? ~ (s)

@mmmwé? (4)

i 27 AR A AW = § 3280, TR

REE = 1840 2, AER R A wE

R | - (6)

W AW & e =tk < «iffes s $1000
2 a SO W T G T YR R
F Md= $Y(0.35-i), oI N 5% IR 7%
B W Al @ e W S 0 AR e

mwmmﬁqﬁaﬁ%mﬂﬁm'

w ¥ Reht ‘ (3)

(5500)
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2. T ter 7 2 e AR |

3. W @ VIR S U e IR |

4. 3l W18 m%%l .

5. 9 WET~UF I mmﬁam@%ﬁama%m

T

TN IR T WM U B BT iRy | . ‘

. - (2) Differentiate between the classical and the
_ Keynesian approach to wage and price adjustment.
What is the unified approach of Tacroeconomics?
| ‘, ©) «
A(b) (). From the following data, calculate private
savings and ‘government sévingé :

GDP = Rs. 8000

‘Net factor payment from abroad = Rs (-)100
i

Consumption = Rs. 2500 |

Government Purchases = Rs. 1500

Interest payment on government debt = Rs, 2_50
Taxes = 2800 |

Transfers = 1200

e

o

?
!
|

6458 - ‘15
(@) - i X
C = 400 + 0.8Yd
I = 1400 — 100i,
Tx = 500
G = 500
L = 0.20Y — 50i

M = 1000
(i) G TH B GG AT HAQ (2)
(ﬁ)@wwmaﬁwmﬁﬁm . (2)

(i) Stege, e =, T de Fdw @ TR
EiiE . (3)
(iv) o e s R S w500
¥ 800 aa?aa;ar'%l'wé’tw anazg'c*w
T, I AR FEw S wE iR | (5)

P.T.O.
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¥

'(ii) Does the price index help to measure the

N T E R S O SR gy | inflation rate? With the help of the data given
T A T . ' : (9) - below, calculate the rate of inflation for each
, 'year from 2014 to 2016 considering 2013 as

@) Wawaﬁmw%ﬁ? s ¥ 9 @ = A

qhE Al o0 O O oG ¥ T 37 TH SR B

the base year

’

s, e e S S

WeT A W (9) | YEAR CPI
| 2013 1 60.0 %
. @) (@), = aRwfE u 2) ' | . -
5. (®) (1) ™ T ' =it (2) 2014 - ' 61.5 , !
o 'y . . {
3 NV _ . Y _ _
(ii) ﬁﬁﬁrﬁaa%%aﬁw%‘é? T RA DGR _ 2015 65.0
ISR ¥ WA 7 O IO R g A A B — ’
T Y - @) | 2016 64.5
: o | | (3.6)
(%) wdm = | = : _ , ' J
' 2. (a) (@) l’In classical theory, what are the factors that
(%) Rawt TRe TT oW form O o Feee ldo not affect the levél of output and
. | ‘employment? < (6)
(i) vernfor Rademor wm 87 ’
: | | . o ' | ' : - (ii) Suppose that in an éconOmy: N
, ' - ‘ . i
_ : . - C =100 + 0.8Yd
. ! ' . l"
o ' : | ' - " P.T.O.
. o !
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(b) (i) Suppose full employmernt outpﬁt (Y*)=1000,

=70

G = 200 | | ,
TR = 150
t = 0.20

(a) Calculate the equilibrium level of income

and multiplier in this model? 2)

(b)/Calculate the budget su;plus. Q)

H

. ' T
(¢) What will be the new equifibrium level of

income and the new multiplier if t increases

" to 0.25? ' )

Actual output (Y) = 1100, Government
purchase of goods and'servi}ges (G) = 200,
Transfer Payment (TR) = 20 and Taxes =
0,20Y (20%). '

| Compute (a) actual budget surplus and

(b) full employment-budget surplus. = .(2)

P

“

6458

@) (i)

(i)

13
Eﬂwﬁaﬁamﬁ‘%maﬂaﬁﬁaﬁt

o e dive W U uer | wo'tqﬁwwr'am
Y T TGl ST 8 sﬂtﬁ%a‘%aﬁa@f\?omér,
95 T AR 98 T T s A i & AT
R T 9 B g SR RS R e
o o |

m@ﬁ?ﬁ?aﬁwﬁﬁgmaﬁwﬁ%aﬂt
AR IgTE (IR/Q) 025 B WA &, W
kT f ART R 300 TE T H TER
B A o AR

(3r) omRm W

(@) F = dea o AR

@ mm (5.4)

"P.T.O.
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(@) (i) w& @R o Jser seege (Y*) = 1000,

3 (=)

(ii)

(i)

(i)

qrRAfE ASeqe (Y) = 100, TRgR AR Jars
) W @E (G) = 200, TGO SRR
(TR) = 20 &K W = 0207 (20%)1

(57) R wwie FREY AR (F) T ITFW

woie’ JftRw & e iR (2)
i awT U o WA R e R ?
(4)

ﬁﬁmma,alﬁﬁwmazaﬂtaﬁm

| T W R AT SR 9 S AR

JUGHA N ARG T e 7¢ ol &

T A W S R TR T HEedqy 8 7

w7

10% & R W ® W e g, ke

AR 4% 3R 5% BN W INkE arlw

R T W T ST - (5.4)

[y

6458

3.

s

5

(ii) Briefly explain balanced bhdget multiplier?

(@ @

Q

(b @

(4
Explain the differences among: the nominal
interest rate, the real interest rate and the
expected real interest rate. Which interest
rate concept is most important for the

decisions made by borrowers and lenders?
Why?

»

Given the Nominal interest rate of 10%,
calculate the expected real interest rate when
the expected. inflation is 4% and 5%.

» (5,4)

Justify the statement that bond prices and
the rate of interest -are negatively ;elated.
Give reasons for your answer. Suppose a
b?)nd that promises to pay Rs. 100 in a year
and the prices of a bond are Rs. 90, Rs. 95,
and Rs. 98. Calculate the interest rate on the
bond for a year at different levels of prices
of the bond. |

P.T.O.

~— m e el e
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(i) Assume that all individuals do mot hold
currency and that the reserve ratio (R/D) is

0.25. Also, assume that the monetary base

equals Rs.300 crore. Calculate the amount of

(a). Reserves
(b) Checkable D'eposits.
’ (¢) The money supply

(d) The money multiplier. (5,4)

4. (a) How and why does the multiplier-and the interest

sensitivity of aggregate demand affect the

slope of the IS curve? Explain with the help of a.
diagram:. _ €2

(b) What explains the fact that the inicrease in income
is smaller than the increase. in autonomous
spending Al times the simple-multiplier «G? Explain
with the help of a diagram. )

6458 ' 11

2. (%) (i) =l Rt ¥, ¥ -3 TR T W ST

e AR B R A PR T TR FD
(6)
(i) et i o ot e ¥
C = 100 + 0.8Yd
I=70" |
G =200
TR = 150
t = 0.20.
(1) @ Wiew ¥ o@ S Yreh B e T
o R ? ©(2)
(@) =i R W e a?lﬁxm o (2)

N

(@) af? t e 0.25 B WT W I w A
FEAT AR T s ww OB (2)

P.T.O.

e e el
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(ii)

10
WA = T 8000
fRw ¥ gg sw Wee = w (- )100
I = € 2560
WEH AT = T 1500
FEHQ B W SN I = R 250
W = 2800 |
FTEIGOT = 1200
wwwmﬂﬁ‘mﬁm
el 27 R Ry e sitwst 9 wwEar ¥ 2013
TR q§ HFEF 2014 ¥ 2016 TF TAF q9

& o garEdl o ® A o R
YEAR CPI
2013 60.0 -
2014 | 61.5 \
2015 65.0.
2016 645
| (36)

6458

7

5. (a) () Define the money multiplier.

@

(ii) Which of the following transactions are

included in India’s GDP? Give reasons in

support of your answer:-

(a) Iiterest on national debt.

@

(b) Commission chargéd by a real estate

agent.

(iii) What are the automatic stabilizérs?

(b) In a three-sector model :

C = 400+ 0:8Yd
I = 1400 - 100i,
Tx = 500 -

G =500

L = 0.20Y — 50i

M = 1000

@)

. P.T.O.

e

.
PNy
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(i) Find the equation of the IS Curve. (2)

~

(ii) Find the equation of the LM Curve. (2)

(iii) Find the siml’lltaheous equilibrium for the

-~

IS and LM Curves, showing output, rate

of interest, consumption and investment.

3)

(iv) Find the IS equation for where goveinment
spending increases from 500 to.800. Also
find the new output, rate of interest,

consumption and investmeént, (5)

6. (2) (i) What is crowding out offect and when does
" it occur? Inthe face of substantial crowding
out, which will be more successful, fiscal or

L

monetary policy? ' (5)

(11) What is the full employment budget surplus?
' “4)

6458 9

(b) (i) What is the difference between GDP Deflator
and Consumer Price Index? Calculate the

GDP Deflator if Nominal GDP = $ 3280, Real

GDP = 1840. . | (6)

(ii) Suppose that a person’s yearly income is
$1000 and its money demand function is given

by: Md= § Y(0.35-i), calculate the person’s

money demand When the interest rate is 5%

and 7%. Show diagralﬁmuically_the_ effect of

change in income on the money demand curve.

3)

1 (%) W IR I EeH % P aeig sit SRR

eI & AT S ARG At TG

, aRes 37 | ()

(@) (i) PR st ¥, Aol wom ok wed wow
) U ShIRW

P.T.O.

[ S

~
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(i) oM 3R ITT & FFET TR S AT AR
(i) woic Ry =t oA HARK

(iii) o wiQ ficar 2, @ w0 woc SRR
el /gedl 7 (9, 6)

7. (%) afRk e T ot IR Wi w8, W Ul e,
AR 3R arAles Aogd W F1 YNE G0 A
AU H e A ING W ITAN I G|

(@) T wisd ¥, aRaids el 3R IAET & 9 UH
R day 21 el S (s, 7)

8. Trsl <\ w ot fewfimi folRaw

(a) wda 3@ w9 = I fafn
(b) W W

(c) Wgw wwe o

(d) wwor @=

(e) S=u-mferr aten o=

(100)
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5. (&) weam wew ¥, Few & waa e ¥ seforaen o
o Wi A fiEee Il 81 @ & WeEar ¥ we
g fF 1T 99 weNd A e

1 39 YE-99 & fien € o Ry e FuiRa we W
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1. (a) Explain the components of the current account of

the balance of payments. ) " (Yal') i+ Ao fF & seieraen @ feakifaa <@l s
ufenia foear wrm @
(b) Differentiate between intermediate and final goods.
Under which category are “Capital Goods” C=40+0.38Yd
i 9
included? I =80
(c) A person tfrom country ‘A’ travels to country ‘B’ G =100
and buys a $100 worth household electronic TR = 60
machine from a company. The company then
deposits the $100 cheque it receives into its t=02

P.T.O.
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T =2000;
(F) I TOE TH HER hl AT WY
(@) <= smeR

(1) qw S

4. (%) T SUgE NG B A Pefien Rufel § a7 wR
3R JeureT W Ufieel Y[ SEIT & WO i e
HING:

(i) v @ W R W W 2
(ii) & @@ WA qgE W GwA 2

(@) rsea-ow @ Rt Ao Te el o @i
N e wiwl IS-9% § Seed I 9 R

) AR oGl ITIFT ARG H ITAN !

(7, 8)
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account with its bank in country A. How would
these transactions show up in the *Balance of

Payments’ accounts of country A? (5,5,5)
2. (a) Use the following information (in rupees):

Income (Y) = 1,00,000

Nominal -Money Supply (;\/l) = 80,000

Price Level (P) = 20

Calculate the money growth rate required to
finance the budget deficit of Rs.10,000 in an

economy.

(b) How is revenue generated from money creation?
If the government chooses a constant rate of
nominal money growth and maintains it forever,
what would be its impact on Seigniorage? Does it

lead to hyperinflation? (7.5, 7.5)

P.T.O.
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3.

(a) What is the demand for central bank money? How
is equilibrium determined in the market for central
bank money? How does the equilibrium rate of
interest change if the supply of central bank money

increases? (7.5)

(b) The following financial market data is given for

an economy (in rupees): (7.5)

Currency =1000;

Reserves =200;

Deposits =2000.

(a) Calculate the size of the money multiplier

(b) Monetary Base

(c) Money Supply

2067

(®)

Ia ' (P) = 20

o

st srfemaeen & 10,000 T & Weic = & A
& fw s o gfe ) 9w e Sk

U G | o Y I Bl B 7 AR R AR
o1 9 o TE R | T ? R @ ed W
@ 2, W Ee RS ) 99 SR ? = a9
BRI W IR o W 27 (75, 7.5)

T dF A O R WA TG B DA TF B g D
o aoR & wge oa fuiRe frar s 27 ok 9
dF & o N YR 9 W ¥ N o S ageT
W DY qEar 7 (7.5)

T srioEedl & fo FefiRa i sor Yo7 Ran

T E (T H): (7.5)
Tq=T =1000;
"SR =200;

P.T.O.
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(d) transmission mechanism
(e) High-Powered Money
1 (F) WA G & A6 @Y % Ul o SR i

(@) weaaRt ol sifm aegall & S s i g Soi
& it o W e §7

() I ‘T ¥ v Al Im @ A A X ? SR
FHTA A $100 T W IR FelFIR AT @ 2
FON 99 37 ¢ A SO S & @ A W $100 H
AF SFT DI 31 A -3 W ¢ & WA e
™l A By RarE 7 (5,5,5)
2. (@) TrafiRaa ImeR =1 I Ake (TR )

s (Y) = 1,00,000

Hifmer 9@ smafd (M) = 80,000

2067 5

4. (a) Explain the effect of an adverse supply shock on
price level and output in the following conditions

with a suitable diagram:

(i) When aggregate demand is held constant.

(ii) When aggregate demand can be increased.

(b) Define the 1S- curve. Explain its derivation
graphically. Explain the factors causing a shift in

Lo the IS-curve. Use a suitable diagram. (7. 8)

5. (a) In the Classical Model, an autonomous decline in
investment leads to a fall in the overall demand in
the economy: Explain, with the help of a diagram,

whether you agree or disagree.

(b) What do you understand by crowding out? Explain

using a suitable diagram. (9. 6)

P.T.O.
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6. (a) “In the I1S-LM model if the demand for investment (i) Calculate Budget Surplus
is less responsive to changes in interest rate, both
fiscal and monetary policy will become less (iii) If MPC falls, whether Budget Surplus rises/
effective™. Do you agree? falls . (9, 6)
(b) Suppose an economy is defined by the following 7. (a) If the capital stock of a nation rises, what will be
functions its efféct on output, employment, and the real

wage? Explain in the context of the classical model

C =40+ 0.8 Yd using diagrams.

I = 80 ! - (b) In the classical model, there is a positive
. - relationship between real wages and output.

G =100 Comment. 8,7

TR = 60 8. Write Short Notes on any three.

t=0.2 (a) Income Method of National Income measurement.

(i) Calculate the equilibrium level of income and (b) Liquidity Trap
consumption.

(¢) Balance Budget Multiplier

P.T.O.
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o0l & R B .

Answer the following questions: (9+9 =18

1 = UE-vT @ fem 8 ew v W FeiRa e w s
. (a) What is Money? What are the functions of
TR TorRag |
money?
2. T < uiwr WAl =
(b) Write short notes on the following:
3. U WIEIRVT Thecanicy ohT SUANT R ST ST B

(i) Positive and normative economics

4, U YETUF W1 IR IS B 0 v o ¥ S i

W I AT WA T B B A | .
(i1) Unemployment
)
R » - (iii) Ricardian Equivalence Proposition
1. Answer the following questions: 9 +9=18)

ke vl & IR AR

(a) What is a business cycle? How does the

unemployment rate behave over the course of a (%) o7 =0 87 o & T @@ 87

business cycle? Does the unemployment rate ever

(@) FeafaReg w dfera foftrl fofags

reach zero?

— e

(i) GrRITeR SIR WM SrmeT

(b) Explain the differences among the nominal interest

e r——

rate, the real interest rate, and the expected real

P.T.O.
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5. Answer the following questions: 9 +9=18)
(a) Define user cost of capital and explain its

components.

(b) Using suitable diagram(s), explain how
a decline in the real interest rate
changes the desired capital stock in the

economy.
Frlifaa wl & Iw AR
(%) IS A ITENTHGl AN W qRe Sifee
T gD TCHl W AT WING SUgEF
IR T I e, I5 G fF arafas el ®

¥ firEe

(@) srfomen ¥ aifva Ooh ®iw @l By seert 3

5209 3

et

interest rate. Which interest rate concept is the

most important for the decisions made by

o

borrowers, and lenders? Why?

e 7l & I Gk

() =R T o 37 A SR o ® SR SRISETd &
HY HIER HEA BT T RIS W FW T AR

e 27

I

{ « Gﬁ)HMWEEWHEQ?ﬂﬁ%HEWHETﬁﬁaﬁﬁﬁfmﬁﬁﬁ

i N R D N W A R AR JaRASH 3N
JuRest 51 o v vl @ g - e w®
TR FoY Weeaqul 87 w7

——

J—

2. Answer the following questions: 9+9=18)

(a) What are bond prices and bond yields? Explain

‘ the relationship between them using a suitable

} P.T.O.
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example. Illustrate this relationship with the help

of a diagram.

(b) Suppose we have an economy described by the

following functions:

Consumption function:C = 500 + 0.5Yd
Yd = Y - Taxes
Investment (I) = 1000

Government expenditure (G) = 2000
Tax Rate:t = 0.2

Transfers from government (TR) = 200

(i) Calculate the equilibrium level of income and the

multiplier in this model.

(ii) Calculate the budget surplus or budget deficit at

equilibrium.

*

ENEE,

—_

—~—

S

o N e

=~

S

v

5209

9

Fraiifed vl & SR Qv

(%)

TE-3E IR@ A IWNT HH, IuHrera
g W gfe @ wifsw um wmw, FEw ek
Fferaer ¥ IR W W R UWEl o e
T

T Rusdter o 37 a7 A srefermer &
0 FASE ¥ Y Garerg 87 Yw  Srforme,
Ty | FER Wi, SEf 1 W, 2022 @@
e Reelex 5000 oM Rediex 1 Wad, 2024 weR

6000 3K 1 SFEQ, 2025 W 8000 W& &@ Wl 21

(i) FEd, 2022 3K 1 WFEN, 2024 B 9= QA G
o Faltr ¥ Aehiels W GERH o s w T
27

(i) 1 oFEQ, 2022 ¥ 1 SFE, 2025 W W AT
T Fafr ¥ Aerics | s gERdii w®
27

P.T.O.
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saving, investment, and the real interest rate in

the economy.

(b) What is GDP Deflator? How is it related
to the Price index of an economy?
Consider an economy, Chocoland, the
where GDP deflator as of January 1, 2022
was 5000. The deflator rises to 6000 by
January 1, 2024 and to 8000 by January

1, 2025.

(i) What is the annual rate of inflation in
Chocoland over the two-year period
between January 1, 2022, and January 1,

20247

(i) What is the annual inflation rate in Chocoland
over the three-year period from January 1,

2022, to January 1, 2025?

5209 5

(iif) Suppose that t increases to 0.25. What are the

new equilibrium income and the new multiplier?
FrefoRaT e & IR G

() di ot v SR oS e N 87 Uoh SUgeRT SaTEur
HT IUGET D IS T & G d IR HNTY
TFh IRE W WG ¥ T9 9§ Gl W Hivw)

(@) W iR e e T FefiRas @t ) aftta v
! Frfege B

Consumption function:C = 500 + 0.5Yd
Yd = Y - Taxes
Investment () = 1000

Government expenditure (G) = 2000
Tax Rate:t = 0.2

Transfers from government (TR) = 200

P.T.O.
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(i) 3@ vew W T & GgoW wWR S OR[N
U HITG

(i) Hge W ool AREAW I s W W AUET
LS

(ii) W ARC &6 t g 025 & W T WS

U @ 3R WA YU o A7
3. Answer the following questions: (9+9=18)

(a) Why are unemployment benefits referred to as
automatic stabilisers? Explain how these

mechanisms affect business cycle fluctuations.

(b) Discuss the effect of the following on the money

market equilibrium, using suitable diagrams:

(i) Increase in the level of transactions in the
economy which increases Nominal Money

»

income

5209 7

4.

(if) Contractionary Monetary Policy by Central
Bank

Frafofas vl & SR SR

() SRASMY A Al Tferd RaQer o et Wi 27
5 TR 5 T 9 R T B SOR-weE T Y
R W B

(@) I IR W ITN TR G SR Ao W
e & 7 W ol g

(i) orfemer ¥ A-37 @ v ¥ o W
e I W Werl ©

(i) =¥ do T dEETENR AGE A
Answer the following questions:

9 +9=18)

(a) Using the S-1 diagram, explain the effects of a

rise in consumers’ savings on desired national

P.T.O.
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1. (a)
. (b)
(c)
2. (a)

2

Consider the following regression equation

G, =3.2 + 0.07Ti

R2=0.632

Where G, = Grade of students in gconometrics‘ course
T, = Total number of hours spent studying econometrics

Interpret the regression coefficients and the value of the coefficient of
determination. What is the grade of student who has spent 55 hours studying
econometrics? ' : ‘

Briefly explain the relationship between Total, Explained and Residual

‘Sum of Squares in a two variable regression model given by

Y, =B, +BX +e.

Discuss any three assumptions of the Classical Linear Regression Model.
: (6%3=18)

The price of refrigerators is determined by the following regression equatior‘l'

Y, = 240.32 + 7.653X,, + 19.729X,,

se ' ~(3.082)-  (8.992)
R2 = 0.81
n=19

- Where, Y =the price of refrigerators (in dollars)

X, = the energy efficiency rating of refrige;ator
X, = capacity of refrigerator-(in liters) . -
se = standard error

The variables X, and X, are expected to have positive coefficients. Create
and test the appropriate hypothesis to evaluate these expectations at 5-
percent level of significance.
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3

o | (b) A researcher wants to find the relation_sﬁip between annual salary (Rs. ‘0000)

- . received by employee of a firm and their work experience (years) using the

equation Salary, = B, = + B Experience, + ¢, The sample data collected is
given in the tablé below. ‘ ‘

Salary 20 30 |15 {8 |10 |70 120 |45 |59

!
,
i
!
,
i
f
,
a
/

(©)

Experience |5 |7 |3 |18 |2 |15 |30 |10 |13

Estimate the slope and intercept coefficients using the Ordinary Least Square
" method.

Eiplain briefly the unbiased and minimum variance properties of ordinary

least squareé estimators. - (6%x3=18)
Consider the following regression equation

Y, = 590.3 + 14.5X, + 18.5X,,
o = O (0.08)  (85)
Ri=079
| Where,' Y = monthly salary of an analyst in an or;génizatiqn (in $)
‘ . X, =’years worked by the anaiyst in an orgaﬁization
:-‘ X, = total work e);perienc'e of thé analyst (in years)
se = standgr&,error

If the coefficient of determination of the auxiliary regressioﬁ be’fween'X2 and
X, is 0.9, find the value of Variance Inflation Factor. What are the adverse

effects of multicollinearity on a regression model fitted to a sample?

PTO.
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4

(b) Briefly explain different forms of heteroskedasticity found in cross sectiéﬁal '

(©)

4. (a)

(b)

datasets.

Consider the following model of School teacher wages in the Northern,

Southem’and Western regions of the country : -
Wages, = B, + B,D,, +B,D,, + u,
Where, |
D, = 1 if the school is in Northerh region

= 0 otherwise ' : - Co

D,, = 1 if the school is in Western region
= 0 otherwise
Wages = Wages of school teéchers in rupees
Interpret the coefficients and determine the mean Wages fonr.school teachers

in all the three regions of the country. ‘ T (6x3=18)

Briefly describe a few methods used to remedy problem of multicoilinearity,

in regression models.

Consider the following regression output :
Y, = 102,192 — 9075N, + 0.3547P, + 1.288L
(2053) (0.0727)  (0.543)

N =33 R?=.579
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(c)

Where,

Y, = gross sales volume at “Dine Out” restaurant

N, = Competition: the number of direct market competitors within

a two-mile radius of the “Dine Out” restaurant’s location

P, = Population: the number of people living within a three-mile

. radius of the “Dine Out” restaurant locatipn

L = Income: the average household income of the popﬁlation

measured in dollars

An auxiliary regression with the squared residuals’of the above model as ‘

dependent variable on competition, population, income, square of competition,
square of population, square of income, cross product of competition and

population, cross product of population and income, and cross product. of

-income and competition is estimated. It was found that R-square of this

.auxili'ary regression is 0.0441. Test for heteroscedasticity at 5% level of

significance.

What are the consequences of omitting the intercept,term from a regression

model. . ‘ B ~ (6%3=18)

£y

Consider a model of annual employee earnings as .a function of the age of

L

each employee and education.

Earnings, = 5.83 + 0.324ge; — 0.0015Age?, + 6.23Education;

Interpret the coefficients of Age and Age®in the above estimated model.

Also graph the above estimated function holding education constant..

PT.O.

|
[
[
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(b)

(c)

(b)

(©)

6

Explain the concept of concurrent regressions, coincident regressions, parallel

regressions and dissimilar regressions in the context of Dummy Variables.

Explain the application.of the Jarque-Bera test for evaluating the normality

assumpﬁon of error terms in the _regréssion modéli (65<3=18)

The production function for output Q as a double Log function of labour (L)
and capital (K) is : ’ '
InQ, = B, + f,InL, + B,InK. + s,

A researcher investigated the production characteristics of wheat and rice

industries and obtained the following estimates.

Industry Bo B B, R?
Wheat 0.97 0.92 0.12 0.98
Rice 2.70 10,59 0.33 0.80

What are the partial elasticities of output with respect to labour and capital

_for each industry as per the estimates? Explain the economic significance of

([31 +f52) for the two industries .considered in the above regression.

Explain the concept of pure and impure serial correlation using suitable
examples. ' '

What are the assumptions of Durbin Watson test of serial coﬁelation? Also -
explain the relationship between the Durbin Watson statistic and the coefficient

of serial correlation using suitable examples. (6x3=18)
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1 (=) Te=liia viwee wliaer | R S

G, = 3.2 + 0.07Ti

R%= 0.632

st G,/ = SR s § o o e 2
T, _aﬁﬁﬁwmﬁﬁ%mﬁmwaﬁ’aﬁﬁm%

u@mmaﬂtﬁuﬁmm%mﬁmaﬁmlwﬁ%mmmﬁ
ﬁssa%ﬁmﬁar%mmﬁ@w%? : ‘

@) Y, = BO+BX+emﬁqmﬁmmwﬁmwaﬁtaﬂmmﬁ
%ﬁn%@a%maﬁa@qﬁwaﬁﬁfql - :

- (@) 'wﬁwi@uﬁmﬁfwﬁ%&?fﬁw%ﬁwﬁml (6x3=18) |
2 () WroRed B HE PR TR T 5 B @ o 2
%, = 240.32 + 7.653X,, + 19.729%,
" se (3.082)  (8.992)
w;um
n=19
SE, Y = WroRex o o (3w )
X, :m'ﬁmm%ﬁﬁ
X, = hoRex & e (vhee )

. se = WHE

PT.O.
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W X, IR X, & o o 2w e ) S 21 T senst & 5 R
TE D W W ST FO D WG ST SN Y I I 0w
i -
(@) v Merend, Salary, = B, =+ B, Experience, + ¢, SRR T STANT &hieh Tk WA
@ I B W W A6 (€ (0000) S SR e v (a) B e ey
. I AT TR B U T Ser A & v aforant F Rar war 31 |

dc |20 |30 |15 |80 |10 [70 [120 [45 |59
3gyg |5 |7 |3 |18 2. |15 |30 |10 |13

mwaﬁﬁfﬁws@iaﬂ%maﬂz mﬂmgmn’au‘w A TG

(11) Wwaﬁwﬁ@r%ﬁmﬁaﬁrwﬁwwﬁ@qﬁw
QN - . (6><3-18)

3 (ﬁ)mmaﬁmmﬁwaﬁm

Y, = 590;3 + 14.5X,, + 18.5X,,

= (9.08)  (8.5)

| ~ R?=0.79 | |

S, Y = T v ¥ P i dor 3 (5 %)
szﬁ‘a@ﬁmmm?ﬁﬁwwmﬁ%aﬁ?g
X, = fvdvs o @ o s 2 (AW ¥) |

se = WHE T
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R X, 3 X, & S e JRAEE o e 5 qune 0.9 2, 9 e gt

mwﬁ#%%:%ﬁq@wmmmmﬁmmm |

& o W W B 27

(@) mmmﬁmaﬁaﬁm%ﬁﬁw@ﬁ@vﬁw
i '

(@) 3w B T, TR oA o A F e R @ A D P e w

. R R

Wages, = B, + B,D,. + B,D, + u,

D, =1 3k & Ia0 &3 A Rug 2
D, = 1 R wm W dm F Raw d
=0 = |

Wages =‘{3§§{ﬁ’f&1ﬁ’ﬂ@ﬁaﬂ?

iR o e AR R @ A A ¥ g e @ e st o T

AL - | (6x3=18).

4. (=) mﬁs@fﬁmaﬂm%mﬁ}ﬁﬁwwmmﬁm
¥ ot i : |

-

PT.O.
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(@) Feafafea wieee seeqe w R +6iRw :
Y, = 102,192 — 9075N, + 0.3547P, + 1.288I,

(2053) (0.072‘7') - (0.543)

N =33 R*=.579

Y, = ‘Trw ST’ WRe R @ g W 2

N, - Wit ‘o age” e ¥ AW A Re D TR A v

P, = TG “UET A’ WORT @ 99 AW @ T ¥ @Y @

A A g |

I = g/ WEEn @ S | aﬂaaa%quam
wicegal, S, am,qﬁwﬁmaﬁ,mmmaﬁ,mmaﬁ,mﬁaﬁt
am@rmmﬁm,mm@raﬂwmwﬁam,mmaﬁwﬁmﬁ%ﬁa
I T ST TR T Y TR Hew D o F & W O e YR
wmmw%g%nﬁrwﬁﬁmmmﬁm-maom

1 5% WEW h W T BCACDIRCET <l Tqeor e

(@) v Wew B FEVE 6T B, B & T qROMT B B 7 (6x3=18)




7491 ‘ - 11
5. ( )mmﬁmﬁﬁmaﬁtmﬁwﬁmﬁmﬁ@aﬁmmﬁmﬁm
. w® R SR

Earnings, = 5':.83 + 0.324g¢; — 0.0015Agezi + 6.23Education;
IR A Ateet A Age R Age? o TUich! o e gl farem st Rer -

W@ g SRE mﬁamﬁmaﬁaﬁﬁmaﬁml

(a)sﬁm%aﬁ%myﬁvm muﬁ?m muﬁwaﬁtm
TR ) SR W T R

@

() mﬁmﬁgﬁ'ﬁﬁmw%m%mm—éﬂwéﬁm'
B o e SR (6x3=18)

6. " (&) = (L) S g&h (K)&ﬁﬁﬁﬁw%mﬁm Q & Forw IeeT wer
.. D " ‘
InQ, = B, + B,InL, + B,InK, + &,

Wsﬁaﬁ%ﬁgaﬁws@ﬁﬁmﬁﬁu—mﬁﬁmaﬁ IR Fefofes

I W
S Bo- B [ R?
ki - X 0.92 0.12 0.98
iG] 2.70 0.59 0.33 0.80

PT.O.




00LE)

(81=¢x9) B . e

b2 s (2 Beb bl & Sk peaeh bk e Ul kRole-kbs b3 P
IHEhE 1t In3l>e BOERS 2 lbb Hlbkalls 1t lakph bhOlb ~bbls b Bbpak bk (1)

- laigjie.
| 2uhd It IndRbIC | BERAD I éﬁmﬁg& 21k A8 Pt Inphe 1 Unabe pokhe ()

o it Lk
G e sl @ (9+'g) DY & (RS 12 B f kb BDRE (3 kb

B Il e kRIS je BER o Uh A ki ) b LBE LK ARER  Llkble
| (A




4435 8

5.

Freafofa o & feeel e W gt ool folag: (3x6)

(700)

#

~~ [This question paper contains 8 printed pages.]

Sr. No. of Question Paper :

Unique Paper Code

Name of the Paper

Name of the Course
Semester

Duration : 3 Hours

Your Roll No
4435

2414002009

: Fundamentals of

International Business

Common Group Paper

v

Maximum_ Marks : 90

Instructions for Candidates

1.  Write your Roll No. on the top immediately on receipt

of this question paper.

2. All questions are compulsory.

3. Part of question to be attempted together.

4. All questions carry equal marks.

5. Answers may be written either in English or Hindi;

but the same medium should be used throughout the

paper.

P.T.O.




4435 2

oA @ fow Fdm

1

W -1 & e & o fig v FeiRa e w s
g fofg |

w3l v e E

W o T ht U 1Y AR |

el v & S wT R |

T W - 9 T IR Son 41 B Rt v e W €Ty, e
G ITRY T AEA T B BT <1RT |

(a) What is International Business? What are the
differences between domestic and international

business? 9

(b) Explain the various contractual modes of entry

along with their advantages and disadvantages.

©)
OR

(c) Globalisation is a blessing as well as curse.

Comment on this statement. 9

%

Y

4435

7

at

w vatieor T 87 SeforEes o Uehieu o
Tt = =t =ren Sk (9)

e = e & wRer SsIgien e ftor gan 1 R

T WEAT 87 RO T (9)

JETHAUH & Teddl SR hiEl ot SR ShiNgl

TAfeT faffm = womet w27 fer R = wome
W g W TED O IR AW W T R
(9)

a

IR TSSEMT @ STEEIRUT & SIReT Shifoiq | WRfcreR
o & TN SR BT o wAT ¥ = S

(9)

ST =r 27 e Sidferae & bl ¥ SuScalRiT
® We W TN A7 (9)

P.T.O.
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() ‘g Mo MR FH TF I ARERT F FH A B
St S Sk wEsERE 31 R ¥ WAl (9)

(@) wiEea AT & vReasios @ & Raiw & i
IR & R & w1 A wErE (9)

At

(w) el aEe & BT T @ eren S,
et Siaiede =R SaeF W99 9SS

(9)

(w) Shm Sumw W} W FE qm v & Raw
=R R (9)
() FfFT woR &t IW-RE st Sk FisgE =R
W ITh TNE AR S (9)

(@) T gger @ w37 g RReT wew @
g7 : (9)

4435 — 3
(d) Explain the stages of internationalization. &)
2. (a) ‘A global business firm operates in an environment

which is complex and multidimensional.” Elaborate.

®

(b) Explain Michael Porter’s Theory of Competitive

Advantage as a theory of international trade.

)
OR

(c) Explain different elements of the cultural

environment, which have an impact on international

business operations. 9
(d) Explain the theory of absolute cost advantage
giving appropriate examples. ®
(a) Explain different types of non-tariff barriers and

their impact on international business, 9

(b) What is the balance of payments account? What

are its different components? &)

P.T.O.
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OR

(c) What is economic integration? Explain the different

stages in the integration of economies. €))

(d) ‘The failure of the GATT led to the creation of
the WTO’. Do you agree? Give reasons. 9)

(a) Explain the oﬁjectives and functions of IMF.

(b) What is floating exchange rate system? Discuss
its merits and demerits over the fixed exchange

rate system. ©))
OR

(c) Explain the concept of strategic alliances. Briefly
explain the advantages and disadvantages of

strategic alliances. &)

’
(d) What is outsourcing? Discuss the importance of

outsourcing in the context of Indian Economy?

)

9

4435 5

5.

Write short notes on any three of the following :
(3%6)

(a) Franchising

(b) Political environment
(c) ASEAN

(d) Currency convertibility

(e) Sustainable development goals (SDGs)

(%) SRS MR = 27 TRel 3 SR MR & i

T R BT (9)

(@) waw & Rt i @@ & 9 ¥ SO 5 ST
wRR i T S s (9)

i

(1) e T R R SR ST S W W
ot Sivmt (9)

P.T.O.
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freel dt Wl & IR AR

TR T B 3w B

TH WA R-TIRET Do & ST B g B
ae wesf & fg e qiRERY g B

T Y- T T IR Ao a1 B fordr v e A S, e
TR IR A T B B Y |

a) What do you understand by BLUE estimators?
Clarify the relevance of “linear” and “unbiased”
and “best” while answering.

b) Briefly discuss one reason why a high R? might
be misleading in terms of concluding that a model
is “good”.

¢) Calculate the OLS coefficents based on following
data:

Y|[70(65]90 {95 {110(115{120|140|155{150

X180 (100{120(140|160{180({200]|220|240(260

(6+6+6)

(%) 319 BLUE SFAFGH & oI 93 87 ITR o @9
', ‘sFadE’ RN TN’ R WME™ Wl W
i

4454 11

i e, W A e TERREERE Feer wie 3
3R I SMHR 3N VST D VI o FEIhal ol et A
oG

(W7) "q@t St Il wedleleTEFERE ¥ ST N W 8 ¢

a) A researcher estimated the following regression:

In(Salary;) = 53.809 + 0.0438 Years; — 6.237 Years? +u;

t = (92.1)  (9.08) (-5.19)
R? = 0.789 n= 219

where In : natural log
Salary : Salary of an individual (Rs. ‘000s)

Years: Years of experience

When the White’s test for heteroscedasticity at 5%

level of significance was conducted, the R? obtained
from the regression of eiz, the residuals from the main
regression, on a constant, Years; , Years? and Years?
was 0.45. Is the researcher correct in concluding that
Years,; and Yearsiz’ are individually significant
explanatory variables in the salary regression? Why?
Why not?

b) Explain Jarque-Bera test for normality of the error
term.

c¢) Explain the concept of parallel, concurrent and
coincident regression in the context of dummy

P.T.O.
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BATH 18.9 12.1 2.1

What is Variation Inflation Factor ? Using these
VIF values, discuss whether multicollinearity is
severe and how it affects the precision of the size
and bedroom coefficients.

c) What do you understand by perfect and imperfect
muliticollinearity? (6+6+6)

(=) wgfeserm = @ 37 37 ¥ st BLUE o &
B7 agfoadT TSl & EH 9wl ganl

(W) T A A WRARE 99 WER R fwr
K}

PRICE; = ag + oy SIZE; + o, BED; + azBATH; + ¢;

Wt SIZE = wdt = &mwet (sq ft) BED = See & @@,
BATH = s/t &1 s@m OLS 31Sede & T §nT 3

EIRDIE EIED AMEH 3 AR
SIZE 0.65 0.40 11.2
BED 15.4 9.8 10.5
BATH 18.9 . 12.1 2.1

oreror it Res = B 87 WSTEE % ST AR W

4454 - 3 [
(@) "aw % ==t AR @ ST R? o e & gt
W D el ¥ . yeeE B e Bl
(31) FrefoRaa 3T & STER W & Uil S T0FT SRS

Y| 70] 65(90}951110|115/120/140{155]150
X | 80]100{120f 140{160{180(200|220{240(260

2. Consider the following model which represents the

yearly housing demand in Venezuela for 30 years along

with its determinants:

Houses; = B; + By Price; + BsIncome; + B, Interest rate; + u;

The results of the regression analysis have been
tabulated below:

Coefficient Standard error
-4.2719 11.4681
-0.0580 0.0026
-.0033 0.0012
0.1250 0.0355

(a) Apriori, what are the expected signs of the partial
slope coefficients? Do the estimated results meet the
economic interpretations?

(b) Interpret the partial slope coefficients and test their
individual significance using 10 % level of significance.

P.T.O.
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(c) The R-square for this model is 0.752. Test the
model for overall goodness of fit at 5% level of
significance. (6+6+6)

A i v wew W fem Akw st RgRer § 30 a9 @
forg aiffer smare o W o TEe Pl @ s )
Houses; = By + B,Price; + BsIncome; 4 B, Interest rate; + u;

wiee fReeiwer & 9Rom SR ardieE e e #)

KIED G
-4.2719 11.4681
-0.0580 0.0026
-.0033 0.0012
0.1250 0.0355

() WRTTE W, SN eTe O o S Wehd R B 7
R IFEET R iR sl ¥ Yo @ B 7
(@) 3Nl T Ui 9 SR IR 3R 10% e &

TR STIRT e §U I ATKNIT FoeT T IAET0T
|

(w) w@ wiser & Tw R-wrarR 0752 81 5% e ™R N
T HiSel hl WY UG T Il THiSg

a) Briefly explain linear, double-log and semi-log(InX)
functional forms for specifying a regression

o

4454 9
D, =1 wRen sRmRA & R
= 0 T FRERA & fre

Hfgen g SRRAl R v e siftenRal & g
TN~ 3TNl AT ST Rifag) dasf vt & e st
I TR AR 3N el e e 3@ SiEr, Afer
Ty SfrERa Sk T Ty SR @ S AR
FewiT U o AikTahia Teeadl T YT 5% AEeadl wR
R HRT

5. (a) What is meant by multicollinearity? Do estir'nators
continue to be BLUE? Suggest ways to remedy
the problem of multicollinearity.

(b) A housing price regression is specified as

PRICE; = ay + oy SIZE; + a3 BED; + agBATH; + ¢;

where SIZE = floor area (sq ft), BED = number
of bedrooms, BATH = number of bathrooms. Part
of the OLS output is:

Regressor | Coefficient Standard Error | VIF |

SIZE 0.65 0.40 11.2

BED 15.4 9.8 10.5

P.T.O.
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SAL = 24200 + 1643GPA + 5033METRICS
se = (1078)  (352) (456)
R%2 = 0.74
S TRl i IR RG] ST hY RNl h

FAR A 95 T & forg fr e wfgensll @ Lo ae

Bk G S e o

(@) Igwien edsy & R efdr-<reeT (DW) wdaw @t
e il

(W) Toeig it SR S SN R S S W W AR
@ o7 344 wiORe wEw SfEEmRAY & e =l gohgT
feren em fefciRee wiew o1 ST W@ S

Y = 2.3501 + 3.6306D; — 2.6354Dy; + 0.8527X; + 1.634(Dy;. X;)
t=(1.263) (2.1805) (-3.457) (7.605) (2.98)

R2= 0.8968

Y: v T ¥ afvw s

X: ot ¥ o Fgea

D, =1 4R et & T Ty R 2

= 0, 34N

4454 5 - “'

equation. Also, interpret the change in Y when X
changes for each of the functional form.

b) What problems do you foresee in estimating the
following model? Discuss the problem in detail.

Yt = Bo + BlDlt + BZDZt + B3D3t + B4D4,t -+ U

Dy, =1 for observation in quarter i,i = 1,2,3,4

=0, otherwise

c¢) What are the consequences of Heteroskedasticity?
Explain the steps involved in the White’s test.
(6+6+6)

() &, s - S W~ (1nX) waiers 9
T YT e Fide wer @ forg Wi § wwend
TEE 3EET, R hEiaE § @ g X § uRawe &
Y ¥ uRexir ot o sk

(@) SRl FrARIRAT WUSH T ST TR & ShiT—<hiT
@ e e 3 37 T e ) Rwr ¥ =t
NI

Yi.' = BO + BlDlt -+ BZDZC + BBD3t + B4D4t + U
D= 1 % ¥ swssiane & fw i,i=1,2,3,4

= 0, I

P.T.O.




4454 6

4.

() YRERRRE & qRow w=w F? BEE H WO A
WA IO wee g

a) An economics department at a large state
university keeps track of its majors’ starting
salaries. An estimated equation about whether
taking econometrics affect salary is given below:

Let SAL = salary in dollars, GPA = grade point

average, METRICS=1 if student took econometrics,
and METRICS=0 otherwise. The estimated
regression on 50

SAL = 24200 + 1643GPA + 5033METRICS

se = (1078)  (352) (456)

R?= 0.74
Interpret the estimated equation. How would you

modify the equation to see whether women had

lower starting salaries than men?

b) Explain the Durbin-Watson(DW) test for serial
correlation.

¢) To find out the impact of MBA degree and work
experience on their salary, data of 344 corporate
executives was collected. The following model was

estimated.

graduates is: -

o

4454 7

Y; = 2.3501 + 3.6306Dy; — 2.6354Dy; + 0.8527X; + 1.634(Dy;. X,)
t=(1.263) (2.1805) (-3.457) (7.605) (2.98)

R? = 0.8968
Y: Annual Income in Lakhs of Rupees
X: Work experience in years
D, =1 if one has MBA degree
=0, otherwisé
D, =1 for a female executive
= 0 for a male executive

Write the regression equations for female MBA
executives and male MBA executives separately. Find
the mean income level for the reference category and
interpret it. Also, test the statistical significance of
differential intercept coefficient between female MBA
executives and Male MBA executives at 5% level of

(6+6+6)
() v o Famafteem & sriamer v 3 s e &
FEST! Y W FoR @ 81 Sa W SRy ol 3R
IO R AR W YR ST w8
A wifoe SAL = SR % I, GPA = I8 wEe ot s,
METRICS =1 ai® 3= seifafy oar 2, sk METRIC =
0 STl 50 N W SRR WRNET 8

significance.

P.T.O.
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BEl & g FEm

T -9 & e & R Ry w FeiRe ©m w s
ST e |

IS A F G F Tier A @ e W

QI T & 3w qu B

T I 9 1 IR G a1 &S fondt v won o €ifste aifeer
T IR AT WEAH U & BT WIRT |

(a) Briefly describe some of the major issues related.
to waste management in India.. Discuss some
policy measures that the govermment has
undertaken to address the waste ‘management
challenge in India. &)

(b) What are Multilateral Environmental Agreements
(MEAs)? Why are trade measures considered
essential tools within MEAs? &)

(%) vRa ¥ sfine Yoo ¥ H6lte | W 6w ga
¥ Ui AR RS | e weeE SRR o S
wE & e WeR 3N fhT U g e St w
= R

4458 7
(i) wwTor
(iv) T
(v) farem

Give a brief account of the progress of India’s Climate
Action (18)

R SR A o W o wier ReRer S

Write short notes on any three: (18)
1. Green bonds
2. Weitzman Proposition

3. Distinguish between Pareto-relevant and Pareto-
irrelevant externality

4, International Solar Alliance

5. First Welfare Theorem

Tohgl 9 W dtra ot fifaw:

1 W

P.T.O.
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(@) WO B [IAA MG Al AT H H A T B 7
w4 ?

(a) What is a public good? Explain what determines
the optimal provision of a public good. ®)

(b) State whether the following are examples of
positive and negative externalities.

(i) Bee Keeping

(i) Smoking

(iii) Pollination

(iv) Earthquake

(v) Education (10)

() wrEEr awg @@ 87 AE Wy adeie 9w o
T WEuW Fo Fuia s 2

(@) @5 sy fr won FeiRaa verors sk R
A D I T

(i) e e

(i) oFuE

o

2.

4458 —3

(@) gwelT TEieRor ewE (TEY) o 37 wNEU @ o
TOR S h EIIH IIHOT T AT el 27

(a) What do efficiency in consumption and efficiency
in production mean in the context of welfare and
environmental economics, and how can consumers
and firms make decisions that lead to a more
efficient allocation of resources and minimize
environmental damage while maintaining economic
productivity? Explain with the help of a diagram.

®

(b) Distinguish between ‘use’ and ‘non-use’ value of
environmental goods. What is meant by the open

access resources problem? (4, 5)

(=) e 3 ARVl SRTAET & WaW W SUNNT W e
3 IeeT & TERT W I ®, W IUNERT 3K
i fre we ¥ Pl o e ¥ e waem @
it IR SEeT B AR i I A T
@ gU Wi afi A e foRar W e ? g oI
W T ¥ GE

(@) i T st & SR i W-SwER 5 @
T 3R Ao NI Tog Ra qoem =0 o= ool
27

P.T.O.
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3.

According to the Coase theorem, if there are no
barriers to reaching an agreement, ‘we get efficiency,
regardless of how property rights are initially
distributed. Justify by presenting graphically. What is
the policy significance of the Coase Theorem?

(12, 6)

TS T SIER, AR R wiEle W ugee W g snen
TSR, W o e Fiemtl 2, W R wal @ iR 1w
¥ %9 ke fre wo & s w0 9 wge = st
frg it W W @ ifkew wew W= 87

Explain the concept of excludability a.nd rivalry in the
context of public goods and bads. Categorize the
following according to the extent of excludability and
rivalry in one of the four categories: rival and
excludable, rival and non-excludable, non-rival and
excludable, and non-rival and non-excludable. Justify
your answer briefly.

(i) Uncrowded parks with controlled access.
(ii) Carbon emissions.
(iii) Acid Deposition.

(iv) Food (Bratwurst) (6, 12)

4458 S

A TEgal I A @ e W wiiwer ok wRigfar
o HAURI AR S| aiEwer sk uisfEer @ G
& iR PR = A ¥ ¥ v ¥ winw D
REd ok v, aEd it R-awpa, W-wfed ok
TR, iR W-ufEd ik I-afspa s IR = 98
¥ Itm s

(i) Frfm Tgm @ Wy- g e )
(i) T Seash

(i) wRE v

(iv) s (degel)

~3

(a) Explain the éoncept of Marginal Willingness to
pay? Derive graphically the Marginal willingness
to pay and show how the demand curve for
gasoline and air pollution differ. 9)

(b) What are the conditions for achieving efficient
allocation of resources? Why )

() TR QS TS R RIS
HRTT? ST BT T B T A Wi w7 X
W AR ol watEd B dGe o @y wewe o
@ Wi T B BT B &

P.T.O.
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PART - I

1. (a) What do you mean by statlstlcs? leferentlate between descriptive and
inferential statistics with examples. _ (@)

(b) Explain any two types of random sampling techniques. How are the
random sampling techmques different from non- random sampling
techniques? 3

2. (a) The following data consists of the information on the marks of the second
year students in GE (Basic Statistics for Economics) exam: (4+5)
21, 68, 44, 35, 17, 54, 116, 27,776, 42
(1) Find the arithmetic mean and median.

(ii) If the 2™ observation was 86 instead of 68, how would the mean and
median change?

(b) Two projects, A and B, are being evaluated based on their annual returns
over 5 years :

Year Returns from Project A(% ) - Returns from Project B (%)

1 6 10

2 -8 12

3 7 9

4 9 11

5 6 4

Explain which of these two projects has more consistent returns. (6)
PART - II

3. (a) Two fair dice are rolled. What is the probability that the sum of the numbers
rolled is at least 9? , (5)
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4.

(b) A bag contains 5 white, 4 black and 3 green marbles. If 3 marbles are |
selected at random then what is the probability. of getting one marble from |
each colour? . | %)

Three machines A, B & C in a certain factory produce 50%, 25% and 25%,
respectively, of the total daily output of electric bulbs. It is known that 4% of the
bulbs produced by each of machine A and B are defective, and that 5% of those
produced by machine C are defective.

(i) If one bulb is picked at random from a day’s production, calculate the
probability that it is defective. (5)

(ﬁ) If one bulb is picked at random and found to be defective then what is the
probability that it was produced by machine A? 5)

(a) What is the meaning of mutually exclusive events? Explain it with a suitable
example. )

(b) For two events, A and B, P(A) =0.6, P(B)=0.4 and P(ANnB)=0.2
(i) Find P(BJA)

(ii) Are events A and B independent? )

PART - III

4

(a) The probability distribution of a random variable is given as follows: (5)
{

f(x) = c(x+2) for x=1,2,3,4,5
& 0 otherwise

(i) Determine the value of ¢
@) Find F(3)
(i) Find P(X>2)
(iv) Find E(X)
(v) Find Var(X)
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(b) A fair coin is tossed 6 times. If the numbers of head is a random variable

then what is the probability of getting at most-4 heads? (5)

7. An electronic shop which sells refrigerators and air conditioners has the following
probability distribution of sélling number of refrigerators and air conditioners in
a day : (3+3+4)

~

Réfrigerators X)) |0 1 2 |3
—
Air Conditioners (Y) l | .
0 0.25 [0.12 ] 0.07 | 0.06
|1 0.10 |0.08 |0.04 | 0.03 !
12 0.08 }0.0910.05]0.03

(1) Find (2, 1) and £(0, 2)
(1) Find P(X>1 & Ysl.)
- (ii}) Find the marginal distribution of X
8. An aptitude test for selecting officers in.a bank was conducted on 1000 candidates.
The average score is 42 and standard deviation of scores is 24. (5+5)
(i) Find the number of candidates whose score exceed 60 :

(ii) Find the number of candidates whose score lie between 30 and 66

1

PART -1V

9. (a) Define type I and type II error. ' : (5)

¥

(\’n
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10.

11.

(b)

(a)

(b)

(@)
(b)

5

The waiting time to get an order in a restaurant follows normal distribution.
The variance of the distribution is known and it is 2.25 minutes. Construct
a 95% confidence interval if a sample of 100 persons was taken and its
sample mean is 9.8 minutes. ' (5)

)

What do you niean by the confidence coefficient & how it is different from
confidence level? 5)

Show the rejection and non-rejection regions for each of the following tests
at 5% level of significance by drawing a sample distribution curve for sample

mean, assuming it to be normally distributed. 5)
@ H,: p=10 H :p>10
@@ H,: p=15 H :p=15

Explain the Central Limit Theorem? .(5)

What is the confidence level of each of the following confidence intervals
for p? ' 5)

— [s)

. £1.
O X £1645
ey == (o)
+1. -

Gii) X ¢1.96~";

AI

. = ‘ [¢)

+2. -

(IV) X 2.575\/5
— (o)
+0.75—

PT.O.
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N =

1 (%) SRR ¥ vt = A 27 aviHeTs SR SRS SikeE & S SerEte
AT FHeR e Hifg ‘ (7)
(@) & vaER 9 agRew dulN aEel ol e Pim agRew JufiT T
R-uglos Fufer. aFinl § HY Jorr &7 (8)
2 (%) PR T ¥ WS (st & forg w i) wden ¥ fda w8 @ o a0
W fFT T S o WFER e B \ (4+5)

21, 68, 44, 35, 17, 54, 16, 27, 76, 42

(i) Wi e SR ARAET TR AL

(i) afe TET VeI 68 T SSA 86 BT, T HAEA IR ACAF P TTI 7

(@) A IRASFT, A SR B, I 5 T & AR F LR R Tl o0 T8 :

EL r_vﬁahmA%muﬁm(%) qRAT B ¥ W uiawd (%)
1 6 : 1
2 8 12
3 7 9
4 9- : n
.5 6 | | 4

e FivE fF 57 A aRaeFra ¥ ¥ Rt wfent aftes R 31 (6)

.,
=22
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HE - 10

3 (=) 3 Frorer TR TR W F1 e P A 2 W St ORI A o
dwH 9B - (5)

. (@) TE U H 5 whY, 4 A SR 3 W AEed B AR 3 Aeed i TGS T W T
WG 8, B T T W U W W B S ieRar o 87 (5)

4. 5% B A WA A, B 3R C @ 3w sl ooa SR & I 50%, 25%
R 25% ITNET HH 31 98 W 2 B 7T A 3R B gRr Senfew el § ¥ 4% rwget
B B, 3R W C 2 Seied aeel F ¥ 5% vt B B

(i) 3R o v A T R D S ¥ Y ughew w ¥ T W 2, @
T B N AT Y TFT S (5)

(i) . 9 v o = AR ¥4 A T 9T B IR TS I e 2 7 98 g 8,
A TEEt Rra eE B % 28 e A 3 ST R e Bmm? (5)

(%) srrg ¥ PR wems @ ww onf A 27 T Uw SugEw SUEd 4RY wWe
i (5)

o

(@) o = & o, A 3R B, P(A)=0.6,P(B)=0.4 3 P(AnB)=02271 (5)
(i) P(BlA) R iR

(i) o Te] A SR B SEWT- SR &7

PTO.
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HET - 111

6. (m)wmg%@a?mmru@mﬁwﬁwnﬁm%m%: (5)

f(x) = c¢(x+2) for x =1,2,3,4,5
3R 0 I

(i) C = s FeiRa s
(ii) ¥(3) s =RmI
(i) PCX>2) W SfIC
(iv) B(X) 9 iR s
* (v) Var(X) 7 i -

(@) =g Forer R 6 aR o o 21 AR 35 N G v Ao W 2, 9 4
| B W R W SHErhTE S S N ? (5)

7. O SRR T O YR R TR FEUR I 2, SO W O R (e
3R TR HHIR S B FelRaa mide faawor 2 (3+3+4)

IMFRER (X) 0 1 2 3

TR HSRR (Y) l

0 ‘1025 |012 |007 0.06
1 0.10 008 |0.04 0.03
2 008 |.009 |005 0.03

.

(i) f(2, 1) IR £(0,2) T HWI

R e

rrr
ooy frhoms s
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(i) PX>1&Y<1) 9 SRWL

(i) X. =T wisH R s Skl

8. dFH aﬁmﬂ%@#w%mwoo i = frewaT e fhar En s
WHY 42 B 3R TR o1 99 e 24 21 (5+5)

(i) 37 SR =t GEn AT Sw R @R 60 ¥ St 2

(i) 3 sl = e we AR R <Ak 30 3R 66 & 9 A 21
AR — IV

9. (F) o9 I 3R TEY I 3R ot uRafa Shifsre (5)

(@) T A aﬁété%a‘wﬁqmmmﬁammwmm%l TRreror = o
I 8 SR TE 2,25 fFe 219R 100 =R o v T fomn i 8 iR guet SRE
JEd 9.8 e B, W 95% HI-6HSd FC@A Tl TISTL (5)

10. (%) ST FATAE O F T O B AR 98 STl &R ¥ 759 woR
L1 (5)

(W)W‘WW@WMW'%WS%WWWWSﬂI
- FEFR FA T 95 AW §Y wse T e Sliua ame w9 9 ek
) ()

@O H,: p=10 H:p>10

@) Hy: p=15 H:p=#15

. PTO.

“i
1

f,i
|
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199 T & SR sRa ¥ sianieRe ¥ dNeE 3 9
HR AR TR ISR — S +TellSll Bl GHAAHE
T Ao HiRm

To what extent was the emergence of industrial capital
in India connected to older merchant classes?
Elaborate.

WRA W SERen IR o 99 TR BT OO W Sl @
¥ g wr? R ¥ g

(300)

{This question paper-contains 4 printed pages. |

Your Roll No....cccevuuaees
Sr. No. of Question Paper : 4457 ' J
Unique Paper Code 1 2274000017

Name of the Paper

Name of the Course

: Economy of Colonial India '

: Common Pool of GE

Semester IV '

Duration : 3 Hours

T« ;3 uee

Maximum Marks : 90

quites : 90

Instructions for Candidates

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

2. Answer any four questions.

3. All questions carry equal marks.

4. Answers may be written either in English or Hindi;
but the samé medium should be used throughout the
paper.
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foresl Ik 73Rl & IR 9 |
Ol T B HE T |

TG UIT - TIF IR 3sh o TR ot ven sron A Sifste, aiferr
O IR T AEAR Uk B B W8T |

Analyse the impact of famines in colonial India,
focusing on the role of state policies in famine relief

under British colonial rule.

BT suFARer e & d8d 3 UEd W TS @ ifca
T R WA AT T §Y Shuain WRa N ST
& e o Frewer Hiiw)

Compare and contrast Irfan Habib and Tirthankar
Roy’s p,erspec;tives on the agrarian structure of British

India.

ffew Wi ot Hi Yo | /e w6 SR Wedaw T @
gfemior &t gaem SR
Examine David Washbrook’s views on the impact of

colonial intervention on India’s economy and material

conditions.’

4457 3

RS @t SerEen IR HWifter Raftal w siuiaiEes sway
T TNE R e dEges D TR N W Al

Critically examine whether Europe was the core of
the global trading system between 1600 and 1800.

AT & ¥ Wi S T 9 1600 3R 1800 W wiw
R IR IR FOTEH FT D A1

Elucidate the expansion of Bombay’s textile mills and
analyse how they differed from other industries in
colonial India during the 20th century.

A o HUe Bl B e & ¥ o=t ke sk e
He 7 209 T & Sk situale s ¥ ¥ sFg
JANM T D B A

Explain how the concept of ‘Tribute’ or ‘Drain’ was
central to the British conquest of India.

e ST i ‘Ree’ o S o saemon swRa W e
o & fow w9 A7

Critically analyse the factors contributing to
deindustrialisation in 19th-century South India and its

socio-economic repercussions.

P.T.O.
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2T & W R W FN &F B WeE o awereeas B
AW W IfF JaEs IR REw T & fu oW
a3 s W =i A

Write short Notes on any two'

(a) Status of traditional public health in India
(b) Jobless growth and youth unemployment in India

(¢) Role of services sector in Indian trade

ol &t w wivn Rewfrl ffee:
(&) s ¥ IRaRe wEee @R W Rl
(@) @@ ¥ Wt Bew i gar KRsend

(W) R AR § AT G R
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Answer any five (5) questions.
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paper.
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4 T O T SR il ar R R v s ¥ SR AR
T IR T WEAH T S B WRY |

1. Evaluate the perférmance of the Indian economy
during the Nehru era. In what ways did Nehru’s
economic policies contribute to the foundation of
India’s mixed economy?

ATE QN D NF WRAG TGN & WA W AT
R AeE @ fiE ka7 wRe & MRE sriemn it
A @ ¥ e @@ avew [Rar?

’

2. In the context of evolution of India’s economic
reforms, examine the country’s economic performance
post-1980.

4453 . 3

RE & e gORl & e & Hedl W, 1980 & WIE W
& e veRW o e S

Do you agree with the view that there has been a
major developmental deficit in India’s post-reform
growth journey? Justify your answer with suitable
comparisons with other developing countries.

mmwgﬁaﬁw%w%%%aﬁgm-w
T o= ¥ v w9 R S @ 27 v e
I R AT I GO D YN IR A IRe AR

Examine the challenges in the Indian education system,
especially in rural areas. Evaluate the system of public
education in the light of provision and learning
outcomes.

waE fEn woren, RAT ' ¥ weie &F W gEiRal @
Todern wifoTl wEgE St dEe @ JRuml @ e o
aﬁﬁﬁamaﬂw@mw%m

Critically examine the performance of the agricultural
sector in India in the 21st century. Also discuss the
major challenges and opportunitie‘s to make it more
productive and sustainable.

P.T.O.
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() 155 frer AR R feRt W owl T SR SeE
TEHN GO W G VER 9eEr I 2

(@) UHIRERH wer dhi o vaa Remie w®r M W
I WRA H IoThGT WET R R TR SEeR ST
Bl

(a) What is vertical and horizontal devolution of
resources. ®)

(b) Discuss the objectives and implementation
challenges of the Public Distribution System (PDS)
in India. (10)

() el T SrEAiER SN &feT saieRel = 8l

(W) e & wrsien B s (R€ew) & IRE S
wEvaaT Al ) T AR

Write short notes on the following — (6*3)

(a) National Health Mission

(b) Mid-day meal scheme

(c) Inter-governmental transfers

FrafRag w At Rofiet ey -

() T waeen o

(@) weAeT Ao Ao

(3T) AW TR
(2000)
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BE & o FEdw 2. (a) What are the major challenges in India’s direct

T WET-99 B Fed 8 oW Ry e FuiRe e w s
ST TIfReT |

R o Tier weAl & W

TS Oy 9O 6T W o 9 o B |

A WER W GHT i B

T WET 9= 1 IR sl a1 B fordh wem o o i s
T ITRI AT AEAH TeR BF B0 <RT |

(a) Critically evaluate the impact of the Good and
Services Tax on the Indian economy. “

(b) Analyse the role of GST in eliminating the
cascading effect of taxes. To what extent has
GST succeeded in eliminating the cascading effect.

€)
() WRGE FfgEe W oW TS ¥al o} W AN @
AR faaesT Sl

(@) = & AE YT B G HT W SIeEe R
T Tomewer STl SIgEc! e Y9 hl SRS ST
A fora €2 @ uwd @ )

tax system? 3

(b) Draw out the significant implications of Revenue
deficit, and how does revenue deficit differ from

effective revenue deficit? (10)
() WA o T T WONCH W S o o g7

(@) ToRa OI¢ & WeeqU Afearen W W Siel I ere
e T Ao we ¥ fRe wer R 27

(a) Explain the components of the Union Budget of
India. (12)

(b) Differentiate between planned and unplanned
expenditure. (6)

() 9RT & DET ToC D UCH D AR G
(@) Fafvm ik aFaim =m & S sw Rk

(a) Discuss the role of the 15th Finance commission.
How does it aim to promote cooperative federalism.

®)

(b) What were the key recommendations of the FRBM
review committee. How do they aim to improve
fiscal governance in India. 9)
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WRa A R &9 o we e @ e fiw) 5T
YR & G & 0 WHR g I8N Y Ao S
EiEC S

‘I T R @ WU B, ifthT SRR SR
forar & B o g &3 F ST =8 e’ =mREn
AR FW 31 A Foren Tew & fore i AR sk gomd
AN CE G i

TR & o8 9 @ & I WRAE IeiEe & fawe
% weae fRdt PR (Trsiens) =1 v AN @ 27 WRA
i vt oot Fem (Tndiend) <l st o o Torg v
Al 6 daw § =ren S

“ 9 TISTR o THORTT 3 %1 GERI ol Al 59— M SSm
H M S T ARR I BN A IURART H A HRO
¥ e R T gest ¥, T o guR g AR
W 9RG W RFET @ o ' 8

RS | ¥ %%Wﬁﬂ@ﬁmﬁﬁﬁaﬂr@%ﬁm
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of this question paper.
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T UE GHA 36, 15 Jeh WSl @ Bl

=g I o IR s W B R v ww | Qv
AfET A WA & IR R AT TH Bl BT AT

Give a medium-term overview of macroeconomic
developments of the Indian economy. Discuss some

prominent problem areas that need policy attention.

What are the ‘Four Balance Sheet Challenges’ which
Indian economy had been facing during the great
slowdown after the Global Financial Crisis in 2010s.
Explain any four measures to overcome this

slowdown.

Discuss the three laws related to agriculture marketing
and pricing introduced by the central government in
2020. In your opinion how these agricultural laws can
bring in investment and raise productivity in this sector.

Explain the major problems of the manufacturing
sector in India. Suggest policy measures the
government has taken to solve these problems.

“Achieving high growth is important, but growth
without inclusiveness and sustainability will not be
useful in agricultural sector”. Explain. What policies
and reforms are required for enhancing farm income

and sustainability?

2069 3

What are the major contributions of Foreign Direct
Investment (FDI) in the development of the Indian
economy during the post-reform period? Briefly explain
the major policies to attract FDI to India.

“Labour market rigidities and lack of labour reforms

are the main reasons of the absence of mid and large-

“size firms in labour-intensive industries” Explain. In

this context, suggest some labour reforms thatcould

make India a manufacturing hub.

Discuss the main features and trends of service sector
growth in India? Suggest some measures to ensure a
balanced and employment-oriented growth of this sector.

WRAT ST & A SN faem o weaw 3af &l
ST WG HIY| 6 W 9l & W TRl iy
T | R s W S e 21

2010 & =9 % 3Paew B g9 & 9 W wE @ SR
WA SRfeEE sl B TR dele e geifeal’ o amer
T TS, A FA B! W WR D R A @ g S W
Ul SRE SN

2020 ¥ &% WHR W 9 e W HY fvoe @k qe
Fefer ¥ waft O ol W SR sTE @ W
P FA DY O O TR 7 S 3@ &F W IAEhA SeT
&S B
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Write short Notes on any two'

(a) Status of traditional public health in India
(b) Jobless growth and youth unemployment in India

(¢) Role of services sector in Indian trade
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1. Evaluate the perférmance of the Indian economy
during the Nehru era. In what ways did Nehru’s
economic policies contribute to the foundation of
India’s mixed economy?

ATE QN D NF WRAG TGN & WA W AT
R AeE @ fiE ka7 wRe & MRE sriemn it
A @ ¥ e @@ avew [Rar?

’

2. In the context of evolution of India’s economic
reforms, examine the country’s economic performance
post-1980.

4453 . 3

RE & e gORl & e & Hedl W, 1980 & WIE W
& e veRW o e S

Do you agree with the view that there has been a
major developmental deficit in India’s post-reform
growth journey? Justify your answer with suitable
comparisons with other developing countries.

mmwgﬁaﬁw%w%%%aﬁgm-w
T o= ¥ v w9 R S @ 27 v e
I R AT I GO D YN IR A IRe AR

Examine the challenges in the Indian education system,
especially in rural areas. Evaluate the system of public
education in the light of provision and learning
outcomes.

waE fEn woren, RAT ' ¥ weie &F W gEiRal @
Todern wifoTl wEgE St dEe @ JRuml @ e o
aﬁﬁﬁamaﬂw@mw%m

Critically examine the performance of the agricultural
sector in India in the 21st century. Also discuss the
major challenges and opportunitie‘s to make it more
productive and sustainable.
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T UE GHA 36, 15 Jeh WSl @ Bl

=g I o IR s W B R v ww | Qv
AfET A WA & IR R AT TH Bl BT AT

Give a medium-term overview of macroeconomic
developments of the Indian economy. Discuss some

prominent problem areas that need policy attention.

What are the ‘Four Balance Sheet Challenges’ which
Indian economy had been facing during the great
slowdown after the Global Financial Crisis in 2010s.
Explain any four measures to overcome this

slowdown.

Discuss the three laws related to agriculture marketing
and pricing introduced by the central government in
2020. In your opinion how these agricultural laws can
bring in investment and raise productivity in this sector.

Explain the major problems of the manufacturing
sector in India. Suggest policy measures the
government has taken to solve these problems.

“Achieving high growth is important, but growth
without inclusiveness and sustainability will not be
useful in agricultural sector”. Explain. What policies
and reforms are required for enhancing farm income

and sustainability?

2069 3

What are the major contributions of Foreign Direct
Investment (FDI) in the development of the Indian
economy during the post-reform period? Briefly explain
the major policies to attract FDI to India.

“Labour market rigidities and lack of labour reforms

are the main reasons of the absence of mid and large-

“size firms in labour-intensive industries” Explain. In

this context, suggest some labour reforms thatcould

make India a manufacturing hub.

Discuss the main features and trends of service sector
growth in India? Suggest some measures to ensure a
balanced and employment-oriented growth of this sector.
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ST WG HIY| 6 W 9l & W TRl iy
T | R s W S e 21

2010 & =9 % 3Paew B g9 & 9 W wE @ SR
WA SRfeEE sl B TR dele e geifeal’ o amer
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Ul SRE SN

2020 ¥ &% WHR W 9 e W HY fvoe @k qe
Fefer ¥ waft O ol W SR sTE @ W
P FA DY O O TR 7 S 3@ &F W IAEhA SeT
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() Ffoiem =1 I G

(i) g s fss 10 oo & ufw 9§ $ 15000
T, A A o s o 27 9 ik fw
e 9§ (IEf t+1) T $ 20000 FAR T
TR A S T 87

(i) =@ af 3R e o e SUNWT @ B

(i) R rewEfr S SuRw wgRy (MPC) SR
Grefafer dwig I wafs (MPC) @ 37

(@) R-Rewet sfeivr & Wl < g Jeifow ol ==
7

. Explain the modern approach to consumption under

uncertainty.

IRl & 987 SUNNT & g 3R & wren
wHifIg :

(7000)

o E
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5. Clearly indicate the section when answering any (a) Answer the following :
question.
(i) If you have earned $15000 per year for
6. Answers may be written either in English or Hindi; the past 10 years what is your permanent
but the same medium should be used throughout the income? Suppose that next year (period
paper. t+ 1) you earn $20000. What is your
permanent income?
Bl @ fore Fdm (ii) What is your consumption this year and
next year?

1 9 Y- @ R & oW Re w RuiRe oW v s

o R | o » (iii)y What are your short-run MPC and. long-

run MPC?
2, @t wew & @, U s ¥ Rl 2

~ (b) What are the two main theoretical objections to
3 WAE EE q A W A ¥ S drer e 5o w | the Barro-Ricardo view?

4. WS T A WY INT WA § IR VAE W 5 S W €,
v wE & ¥ 9 Iala we § IR TRw W 12 Jw W 7 AT & el am i oe fow 5 AW W S| R
3 Hqed & @ F 9 T L, W L

5. TRl ot WeT T STR 30 W 6 w3 YP = -;—(Y+Y_1+Y_2+Y_3+Y_4)

6. T WET- T T GTR Sen A B ot v i A, A
G ST 1 W T B D AR | C = 0.9YP

\ P.T.O.
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4.

How are the equilibrium real wages and level of

unemployment determined in an economy?

TR STeATEdl A AIEiaE AOIgy SR SRR & TR o Sge
%y FeifRe fen wmer 87

What are the similarities between the life-cycle
hypothesis and permanent-income hypothesis? How
do they differ in explaining why the long run marginal

propensity to consume (MPC) is greater than the short-

run MPC?

WaT-<F IRGFETT AR R - JF IReFedn & S &
TAFAN 27 9 98 9 X @d R g & Qefatr Gwe
Iunr yafe (MPC) iemafr ot & siftes = 87

Suppose the permanent income is calculated .as the

average of income over the past 5 years that is:

1
YP = L (YHY_+Y_ i+ Y )

C = 0.9YP

7311 3

SECTION A (@iE ©)
(Attempt any 5 questions out of 7)

(1 % @ @IS 5 73T 5T Fow)

Derive the aggregate demand curve from the IS-LM

schedule.

FETE-TOPT FTE ¥ W W G W Shferg

How does a fixed money wage influence the
aggregate supply schedule? Explain with the help of

a diagram.

T Fftaw Wit woRl e R ST W Y Wl
R 27 U ARG W GEAH ¥ TR

Using the Phillips curve, explain the relationship

between inflation rate and unemployment rate.

Thfora o =1 ITANT R Y, TEEHI S ST [Asnd )
@ W s W e Sk

P.T.O.
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4.

Explain why rational expectations are the most

accurate expectations.

wErED B oo suad wed ol Iued @ 3

How do liquidity constraints and myopia influence

consumption behaviour?

AT Y FR A SR ITIT ZHER DY T
-1

1S

How is the monetary policy related to residential

investment?

AR AR smda FEw ¥ AN & 87

What happens when relatively low levels of investment

persist for many years in an economy like India?

= BT & o R ol feae A oS 9wl e Jeg

F9 PR W S ® 87

L

7311 S

SECTION B (wg sit)
(Attempt any 5 questions out of 1)
(1 % @ T 5 g3 wT Fowy)

The real trade-off was not between inflation and
unemployment but between unemployment today and
unemployment in the future. Explain.

TRAIS IR -Ege JEEAR i SRSy & & =8 T,
dRF el o REENY AR WRS & AT @ S
R FHIgI )

Explain how an increase in the money s,uppl,y and
rising government spending affects the economy when

the price level is flexible.

I Wy B W9 W W T o 3 A e s W
gie IR Tou SRl @ ST H B WRE F@ 8

What are the general characteristics and criticisms of

the theory of rational expectations?

FHaTd e & Raia o awrr fRalvad st ey
o 87

P.T.O.
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SECTION A

All Questions in this Section are compulsory. Each question carries 2

marks. (15%x2=30)

1. A government in country A issues a debt to cover its spending. It pays an interest
rate of 1% on the debt. In order to repay its debt fully by the end of t years from

now, the government must-

(@) Run a primary surplus equal to (1+r)"*

PT.O.
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(b) Run a primaty surplus equal to (1+r)*!

(c) Run budget surplus equal to (1+r)*?

(d) Run a primary surplus equal to (1+r)*!

Under an exchange rate édjustment, when: two trading countries are at different

stages of the business cycle, with one country experiencing a boom and the other

experiencing a recession, it is ideal for the country with a recession to
(a) Stop trading with its partner

(b) Adopt. an expansionary fiscal policy bﬁt a tight monetary policy
(c)  Adopt an expansionary monetary po}icy but a tight fiscal policy

(d) Depreciate its currency to improve its output and employment levels.

The inflation rate (r) in a country is higher than its target rate of inflation (z*),
given its nominal interest rate, i and the targeted nominal interest as i*. According

to the interest rate rule, the central bank should ideally-

(a) Increase the i above i* so that the unemployment will decrease below the

natural rate of unemployment

(b) Increase the i above i* so that the unemployment will increase above the

natural rate of unemployment

(c) Decrease the i below i* so that the unemployment will decrease below the

natural rate of unemployment

-

(d) Increase the i above i* so that the unemployment-will increase above the

natural rate of unemployment

.
N L g T () g )

'yl

et o L e L
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4. A Japanese investor considers investing in US bonds. Consider the following

information-

*  Spot rate: ¥110/$

»  1-year forward rate: ¥114/$

» Interest rate in Japan: 1%

. Interest rate in the US: 3%

(Treat Japan as the home country)

The covered interest arbitrage will approximately be equal to

(a) 5.64%, with capital flows into Japan

(b) -5.64%, capital flows into the US

(c) 0%, with interest parity

(d) 3.64%, with flows into US

5. Match the following with their suitable alternatives-

A. Fire sales

I. Initial Policy reépo_nse by the Federal Reserve

B. Troubled Assets
Relief Program

II. Bundle of Assets for investment

C. Mortgage-Based

Securities

ITI. Selling of assets at a low price

D. Wholesale Funding

IV. Borrowing from banks and investors to

finance the purchase of assets N

PTO.
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(@) A-II, B-I, C-1I, D-IV

(b) A-II, B-IV, C-III, D-I
(©) A-IV, B-III, C-I, D-IT

(d) A-L B-II, C-IV, D-III

6. A time inconsistency problem in policy making refers to the situation in which-

(a) A central bank decides to stay and act upon its announced policy, but faces
a conflict of interest with the policies of other central banks in the world

over time ¢

"

(b) A central bank decides to stay and act upon its announced policy without
any conflict of interest with the policies of other .central banks in the world

over time

(¢) A central bank deviates from its announced policy over time to improve the

economic outcomes and compromising one policy parameter for the other

(d) A central bank does not deviate from its announced policy over time to
improve the economic outcomes, and compromise with one policy parameter

for the other

U

7. - Assume-that the exchange rates are as follows :

« $0.90 = €1 in New York,

« €1=£0.80 ig Frankfurt, and y . o .

> R

« £0.80=$1inLondon._ __ ° ' _ _ _ . _ — L

150kl

3nk

3.
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The profit made by a successful arbitrageur is
-(a) $0.10

- (b) $0.11
(c) $0.20

(d) $0.15

8. The interest rate on a three-month treasury bill ‘i_sA 7% at an annual basis in the
.US and 10% in Berlin. At maturity, if the Euro depreciatés by 1% at an annual

basis and if the exchangg 1fate risk is not cove;ed, the US investor has a-
(a) Net gain 'of‘zel;o %

~ (b) Net gain of 2% :
(c) Net -;gain of 4%

(@) Net gain of 1%

9. -Assume that Russia and the US are engaged in a bilateral trade relation under a

- flexible exchange rate with 1 USD ($) = 82.17 Russian Ruble (P). If the demand

for dollars increases in Russia, then the increases. from the US, and-

—

the - pi‘ices shoot up.

(a) Imports, Ruble

(b) Exports, Ruble - -— ' -
(¢) Imports, Dollar

(d) Exports, Dollar -

PTO.
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10. Assume that the current spot exchange rate between the US Dollars and Pounds

11.-

12.

is $1  = £0.7. The 3-month forward rate is $1 = £0.66. The £ is available at a
(a) Forward premium of 22.86% p.a

(b) Forward discount of 22.86% p.a

(¢) Forward discount of 5.71% p.a

(d) Forward premium of 5.71% p.a4

Starting from the position of equilibrium where y =y_and n = n*, a negative
demand shock in the IS-PC-MR model would initially :

(2) Shift the IS curve to the right
(b) Move the economy to a lower output and lower inflation level

(c) Shift the Phillips Curve upward

(d) Move the economy alohg t}le MR curve to a higher-output and lower inflation

Suppose that the velocity of money circulation is V=4 and the nominal GDP is
$200 billion. If the nominal GDP rises to $220 billion, the quantity of money

demanded will be-

-

(a) Rise by $5 billion
(b) Rise by $4 billion
(c) Fall'by $5 billion

(d) Fall by $4 billion
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13.

14.

15.

A devaluation takes place when the price of a foreign currency under a

exchange rate is ___ by official aqtion.
(a) Flexible, decreased

(b) Flexible, increased

(© Fixed, decreased

(d) Fixed, increased

An external account is sgid to be balanced when-

(a) Current account deficit + net capital inflow =0
(b) Capital account deficit + net capital inflow =0 |
(c) Current account surplus + net capital inflow = 0

(d) Capital account surplus + net capital inflow = 0

Under a floating exchange rate, if an economy adopts an expansionary fiscal

policy, then it will cause-

(a) Depreciation of home currency Without any effect on net exports
(b) Appreciation of home currency without any effect on net exports
(©) Depreciai:ion of home currency with cr.owc_ling of net exports

(d) Appreciation of home currency with crowding of net exports

PR . *
s £ F

PT.O.
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SECTION B

Attempt any 6 queétions out of the following 8 questions. Each question carries
5 marks. ‘ : (6%5=30)

1. Consider an open economy with a flexible exchange rate regime and perfect
capital mobility. The central bank of this economy adopts a contractionary

monetary policy. Analyse the impact of such a policy action on the economy.

2. Consider an economy that is in equilibrium in the current time period (t=0) and
gets disrupted by a negative permanent supply shock, say global shortage of a
critical mineral required in a major industry. Using the 3-equation model (IS, PC,
MR) framework, explain the adjustments in different variables that take place

during the next 2 time periods (starting t=0 as current).

3. Consider two countries: home- Spain and foreign- Japan. Suppose there is an

appreciation of Spanish currency with respect to Japanese currency.

(a) Spain exports edible meat offal to Japan. Would the volumes get affected?

How?
(b) How is a Japanese citizen planning to travel to Spain get affected?
(c) Is there any impact on capital flows, CF, between the two countries? Explain.

(d) Japan exports photography apparatus to Spain; would that be affected?

How?

4. Consider an economy where the interest rate is zero and people have become

indifferent between holding money and holding bonds. Show in this situation:

PPPRPUVE 0 PE DO T
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(a) How will the LM curve be derived?

(b) Is there a limit to the effectiveness of monetary policy?

5. Suppose that the finance minister of your country, in her budget speech, announces
a cut in the income tax rate to be offset exactly by an increase next year. If you
are a salaried person and believe in the Ricardian Equivalence Proposition, discuss
how this would change your consumption pattern and why.

7

6. Imagine that you are a global investor/trader seeking to avoid foreign exchange

risks.
(a) Explain how you would do so in the spot.market.

(b) Can you also hedge your position in the futures ‘or options market? Explain

how.

7. Consider an economy with the following facts-
o Debt to GDP ratio = 40%
o0 Primary deficit to GDP = 4%
o Normal growth rate = 3%
o Real interest rate = 3%

Using the above information, calculate the Debt to GDP ratio in 2 years. How

will this ratio change if the real interest rate changes to 5%.

8. Consider an economy starting from a balanced budget (year 0), and in year 1,

the government decreases taxes by 1 unit.

PT.O.




6068 _ 10

() Show how a primary deficit emerges at the end of year 1..

(b) If the government fully repays the debt during year 2, calculate the primary

surplus it needs to run in year.2.

SECTION C

Attempt any 3 out of the .following 4 questions. Each question carries 10

marks. (3x10=30)

1. With the help of a diagram, explain how the points below the Covered Interest
Arbitrage Parity (CIAP) line imply capital outflow and points above the CIAP
line imply capital inflow. Why does the net gain from covered interest arbitrage

tend to diminish as covered interest arbitrage continues?

2. Explain the extended asset market approach to exchange rate determination.
Using this model, explain what happens to the domestic currency if the home
nation’s monetary authorities engage in open market sale of government securities

(only the immediate impact needs to be mentioned).

3. Explain the Taylor’s rule for the Central Bank to set the nominal interest rate.
Using this rule, find the value of the nominal interest rate set by the Central Bank
if the unemployment rate is above the natural rate by 2% and the inflation rate
is 6%. The natural real interest rate is 2%, the‘target inflation rate is 4%, the
coefficient of deviation of inflation from target is 1.5, and the coefficient of

.deviation of unemployment rate from natural is 0.5.
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4. Using the IS-PC-MR analysis and diagram, describe what hiappéns in the economy
following an inflation shock if the central bank cares about both increased
unemployment and achieving its inflation target. Explain briefly what happens if

the bank cares only about its inflation target.

we-= (SECTION A)

1 WA Y WER JW LA W B PR B ol 2l 98 Fe W 1% B SN W
T AN HEE 2l T HO A W WE YHEM D T I At T B I O, WER
-

(@) (1+0)* & ¥9 TF TS JRRY A enml
@) (140! = w9 & ToRE FRAT e BN
| (@ (14?2 = 99 soic JRAY w@FT 8 m

(‘a)’ (I+D)! & T aeife SRRy TeFr B m

2. FFmE R RS @ dW, o8 9 SORE 3N § weed 9% @ RET W en T, el
T W e ¥ FiE o W AT A 8 R W, W 4SS
WEeWahwaed e e

(%) oo ARG @ IW F ¥ IR 7 HW
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(&) A-III, B-I, C-II, D-IV
(@) A-II, B-1V, C-III, D-I

@) A-IV, B-III, C-I, D-II

() A-I, B-II, C-IV, D-III
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¥ W d, iR S N I S Rl o ’
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(1) s, SR

(a) T, SR

0. 9 witE T ada aifr BFE = 3R SR IR ST & 99 $1 = £0.7 &1 @9
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el @ e FEw

1 ™ -1 % R § o R W ReiRe @ ) s
Frgeien forlkam |

2. Tl dfer wl @ SR SR )

3 R-WHT Deeeet ST W FER )
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4. T - T 1 IR Sidron a1 RS Rl vew won I AR, Al
el ST I WA U S BN e |

1. Consider a monopolist who has a linear demand curve
of the form

Q = 1000 — 10P and cost function of the form
C(Q) = 0.05Q% + 10000.

(a) What is his output and total-profit when he charges
a single price?

(b) Calculate the deadweight loss when this monopoly
charges a single price.

(c) If the monopolist perfectly discriminates price.,'
then, how much output will he produce and -how
much profit will he earn?

<

!
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7. (%) =% Wi Sc U DI WY o THAH W 31 SR
SR AT THT p = 25 — 0.05q B 3 I 9N
TC(q)=3 +4q B W A, AFmE ASeqe B
matmagaaﬁﬂ%mgﬁﬁrmwm%
(zafoe wewor =g & W 8))

() staRe agem I iRk

(i) T ART fr =i Sifw & w0 9 S0 AN
EC =2q 2 wmivs waew Rafy smmge

] . (i) R Fowew aeier §0 ¥ e S W
Qe TR W 2, W 8 e TR B wgw et
FuiRa = ?

(iv) Rt Tame amiter © ¥ AgEe Swed 9

Wl &R 2, W 98 9 TR o Seueiv-goh

FeiRa wal? '

(@) @i 3R Jar § oEK T W R ww & Pw ww
FAACHE | T W Tl TH hedl Wehe A IR 5 Al
WA T A e 3 S o Rl = ¥ st
RN SR = SRR wer Uy (TV; M) = (1+TV)
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fRamr 2, @i BT ¥ 24 W 8 € I WU W I

IR WO § W I T W ddde ¥ fed 3,

WA b, AR b, ® R AR, S 9w IwieT p >0
¥ e B

(%) wF R fF & wg-Fad st 'wE @ °e @ad
w1 Y g ¥ o b, h>0 ¥ wt ¥ wwd @ R
Fftreaw e fray 87

(@) T AR ¥ W Fe - T el W ST
u; (b;, b)) +u; (b, b)) F IErHTH BT @ ©w SO

mﬁmwmaﬁ%umﬁ#aﬁ%m
Ftraw we e 87 (18)

6. (&) wgaa waer Sk {@- S QAT R & Wy wre 9%
2 fr T RO W TR T 3 R R W
&l 21 JeEW Uy T Tl

(@) W N IEET Wy B WA TR AR W W
iR ' (9+9)

LA

;

6006 3

(d) What is the deadweight loss under perfect price
discrimination? Why? (18)

2. (2) A monopolist serves two consumers whose demand
' functions are q, = 12—p,.and q,= 12-2p,. The
monopolist’s AC=MC=2,

’ . (i) What is the Oi tariff in this case?

(ii) What is the optimal two-part tariff, and
how much more profit does the monopolist
earn now compared to when he charges

» the Oi tariff?

N ,

(b) In a 2-agent;, 2-commodity economy, let A and B
have positive endowments of two goods x and y.
Determine the Pareto set if their utility functions
and endowments are represented by :

u,(x,,y,) = max [2x,,y,], uy(Xg, y5) = min [Xp,
Vsl, W, = (4,4) and W = (6,6) (12+6)

3. (a) For the following 2x2 pure exchange economy,
there are two économic agents A and B with utility
functions and endowments given as

U, = X,Y,% Ug= X5,
W ,= (100, 36); W= (0,64)

P.T.O.
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Find the competitive general equilibrium price ratio
and allocation. Also, determine whether this
allocation is ‘fair’. '

(b) “The sum of price weighted excess demands
summed over all markets must be identically equal
to zero.” Explain. (9+9)

(a) How is monopolistic competition different from
monopoly? Show the short-run equilibrium of a
firm under monopolistic competition in a diagram.

®) @) What are public goods? Is private provision
of a public good possible?

(i) What is Lindahl pricing, and elaborate on its
limitations? (9+9)

Consider two roommates, 1 and 2, who simultaneously
choose the number of hours that they spend cleaning
their apartment. In particular, assume that roommate
i’s utility function when he spends h, hours cleaning
‘and roommate j spends h; hours cleaning is w, (h;, b))
= (24-h) + [B h; (h; + hy)]. The first term represents
the utility that roommate i enjoys from the hours he
spends not cleaning the apartment, because the day

has 24 hours; and the second term measures the utility

that he enjoys from a cleaner apartment, which

" 6006 9

(@) “wa snenia -aREy W w5 AT i TR ¥ S
T 2, 9% Reqe 0 & 9 B Wkl W W
(il . (9+9)

4. (%) TwRERES wRE TERER Y oew 37

@ X UwRehRa yiemsf & e uw W O
FeqEales dge el )

@) (i) Hﬁaﬁma@ﬁwaﬁ%’?waﬁmﬁma@%
e Frel e e 87

(ii) fofsreer s Fafeor @am €, SR saaht @mel & W
¥ fowR ¥ TaEe? (9+9)

?f'ﬂg';ﬁalﬁr, 1 3R 2, R R ARE, & & @ W W®
A FAEHE A G A e W @ 0 g 9 ey
T q, M AR e-Red i w9 b, =W el ¥ =eim
R 7 AR wE-FERt |, hja%ﬂﬁflém%,ﬁaﬂ
IREr ®E u; (hy, B) = (24-h) + [B b, (b, +h)], &1 -
UEE T I9 IJTANE F IRRRE W ¥ W aw - Rad
i 3 U A el 3 W e W AwE T e

P.T.O.




6006 . 8

() Teo V-9 Wgew T B, I YRR
ORF I Oi WIeH T S geen & Toreew
it W T 87

(@) T 2-Tole, 2 -GS ael SRt W, W s R
A 3K B & 9N o 9y x 3R y & wiwles geRic
81 9l I ST HeEl 3R gEe W PR
0 T wer 2, W Wy ¥ WeiRa A

uA(xA: YA) = l.nax [ZXA, yA]s uB(XB’ YB) = min [XB,
ypl, W, = (4,4) and W = (6,6) (12+6)

(w) Ffifm 2x2 ga v sdfeaen & o, 1 wide
T A 3 B § RFe IrRer e Ak el =
L G
U, = X, Y, Uy = XY5
W,= (100, 36); W= (0,64)

_ Fikm T |, a8 FeiRa =ke & @@ 98 s
‘al%rfrf%l

. 6006 S

7.

depends. on both h, and hj, and is increasing in
parameter > 0.

(a) Suppose that the two roommates choose their

hours of cleaning independently and h,, h>0. What
are the optimal number of hours of cleaning in
this context?

(b) Assume now that the two roommates can
coordinate their actions, c'hoosing h; and b, to
maximize their joint utility u, (h;, h;) +u;(h;, b).
What are the optimal number of hours of cleaning
in this context? o (18)

(a) The problem with both majority voting and rank-
order voting is that their outcomes can be
manipulated by astute agents. Explain with one
example each.

(b) State and explain Arrow’s impossibility theorem.
9+9)

(a) Black Smoke eatery is the only restaurant in
a’ small town. They facé .inverse demand of
p=25-0.05q and have costs TC(q) =3 +4q.
Unfortunately, the eatery produces a lot of unsightly
black smoke at the same rate as output (so pollution:

~

is equal to q).

P.T.O.
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() Find the unregulated equilibrium. 1 UE tEERad R R SR Rew Wae W aw

(i) Assume that the external cost of Black F T Q = 1000 - 10P ¥ SR o™

Smoke’s pollution is EC=2q. Find the C(Q) = 0.05Q + 10000 2t
social optimum.
(F) W 95 THe e TR T ©, W I IeT 3N
(iii) If the regulator is to seek the socially

optimal output, what pollution quota would

0 :
She,set' (@) W@ 98 TSR UF & T wRa s 8, W
(iv) If the regulator is to seek the socially AR B 6 IO e
optimal output, what emission fee would ’
1 she set? ' p n () ok =¥ vwteRad SWa 3 O ¥ ¥ N9 wEr
1 \ p 2, W 9% FhoAl TERW HOT IR SV Reaw @t
1 (b) Babita and Rita are two students who are sharing, - :

an apartment for the year. In a flea market they
spot a 5-year-old TV that would look great in ) )
Gl T NE B FOIT FAIEE BT RN BN HROT
their living room. Babita’s utility function is (7) ¥ '
U, (TV; M) = (1+TV) M,, and Rita’s utility ST ¢ -(18)
" function is Uy (TV; Mp) = (2+TV) M,. In these

expressions M and My, are the amounts of money

2. (&) UF UDHRER & IUNIGISH o Nar Wa e 2

that Babita and Rita have to spend on other goods, .
TRt T e g = 12 -p, 3R q,= 12-2p, B

TV = 1 if they get the TV, and TV = 0 if they

don’t get the TV. Babita has W, dollars to spend, , TeRIErhRara 6 AC = MC =2,
.and Rita has Wy dollars. Find Babita’s and Rita’s ) .
reservation prices for the TV. (12+6) () ¥ W F Of wges 37

| P.T.O.
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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 carry equal marks.’

3. Use of a simple non—progr‘ar-nmable calculator is
allowed. Statistical tables are attached for your

reference.

4. All intermediate calculati’ons. should be rounded off to

4 decimal places.

(5500) P.T.O.
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5. The values provided in statistical tables should not be Y, =B, + B, X, +u, Wl Y = 3¢ 2 Rrerw v A5 (@R

ded off. l
rounded o ) s X = o 2 R ow o (TR X)) Peliaa e

6. All relevant tables afe attached to the paper All final . 3
calculations should be rounded off to two decimal '

places.

7. Question 1 is compulsory, and attempt any four

¥ =3.09 £=9 Yym=-151

questions from the remaining six questions.

8. Answers may be written either in English or Hindi; - ‘ ngz =116 Z)’;z =227 n=7
but the same medium should be used throughout the ’ : -
paper. '
A . . (St X 3R y ! feee ¥ (deviation form). ¥ e v
i frg fda T #) |

1 W WE-1F @ Fien & e R 1 FuiRa s W s S
‘ () MES SR I AR ARA A T WA

ST IRAY |
. _ HRRN
2. AT D AF AT :
3 wﬁvmmwmmﬁﬁa@ﬁ%lm ' © (i) Tem e @ Rie 95 vRew R siRe (confidence

ek  fore iR e e € 1 ‘ R ' interval) R AREh T W@ @ R B

4. o WAl WY 4 TEE SRl q it o S o FAFR T T aRaw oo TOE 0 37
kT | ' B -
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() ¥fed B FAAGT o0k (intercep1 coefficient) & ‘ 5. aﬁmﬁam#ﬁqmﬁaﬁgﬁﬁﬁﬂﬁﬁmm
=RE Eﬁﬁl'éﬂ A QU a1 @l (threshold) _ W
R S T R wR w87 | 6. @ R W AR @ w g e S e A
TIMEE Al T Uit Sl S ey |

(i) aR IR IREET ¥ W R I - T ,
‘ 7. W1 e 2, SR AT BE W A ¥ FE N AR 9T 5

(high_er-order autoregressive) W W osEer. ' —
R | ' R |

' , 8. SO YEA-9H HI I o a1 B fondt v v ¥ Afvwe, ot
LR o ' . .

(if) TREET WA Yy = fy + By g, ¥, AR p AW

1. State whether the following statements are True or

B, W Hiw Gedds] S G T T S w4 '
BAN?

False. -Give reasons/justifications for your answer.
() In simple linear regression models, r? value is
invariant to changes in the unit of measurement.

7. T R W R B e g ¥ e @ de
A o T wm R S RS e 2, P e W

(i) In a multiple regression model Y; = f, + B,X,

+ B,X;; + u, testing a joint restriction Hg: B, =
KEICHERIC

B, = 0'is the same as testing for H,: B, =0 and
Hy: B, = 0.

P.T.O.
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(iii) In the presence of heteroscedasticity, the usual

OLS method always overestimates the standard

errors of estimators.

(iv) In a bivariate regression, the F-statistic is equal

to the t-statistic for the slope coefficient.

(v) Consider the following multipIe linear regression’

model : Y, = B, + B,X,, + B,X,;, + u. Assume
that the 95%  confidence interval for B, is
[-0.254, 0.878]. Therefore, B, is statistically

different from 1 at a 5% significance level.

(vi) A sample correlation coefficient of 0.95 between
‘two independent variables, both included in the
regression model, causes OLS estimators to be

biased. ‘

A researcher obtained the following ordinary least
squares (OLS) estimates for a firm’s stock price

using monthly data from 2000 M1 to 2009 M12 (all

6124 ' 21

w11 9 ffdas 3R o e = site e
3 fore TR e v AR 10% W (significance)
W W W ARl F el R e w9

ERIERX

mgwmﬁﬁv%ahaﬁqwqayﬁaﬁﬁ@%aﬁ

o T T T R 27 3, At wwa B
LiEl (Y)aﬁmaﬁ%%wmé,ﬁrmw
qRomr P ’ '

ABC wer & 9 & Ry PR W W (Bngel

curve) - JTAF TN T ], Vel Y fRE wvg W =m
= T 3 3R X e S Y A B G Ul B HAT

5 1990 ¥ 2022 A& HIEAT T B

-17-28 61
t = 4 X.

t
se=(1.1) (0.02)
. R2=08248  d=0.7243

P.T.O.
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W Y=awe R qET, N=s@-Td & el o) W

' W, P=3M-9 9 SFEEN, SR [=3E-u @ 3iad
W A B ' |

ti) T AT B Aew A aﬁzw_ A H WEE G
FreBfor (re-estimated)hﬁmmé,aﬁ A =R
& W@ @ AW & i B Re e gnite wRkeee
W faEm e

Regression II: ¥; = 98125 — 8975 N, + 0.360 Pt +1.3011; +58.07 4
se=  (265) (2082) (0.074)  (0.550) '(95.21)
n=33 R®=0.623 RZ=0.569"

:aﬁTMWﬁQW'WHﬁﬁﬁ%ﬂgﬁ

(specification error) & &g 37 ¥ F & =T _

Wéﬂaﬁ%’?

(i) o Mot sFRew wkweT & @ A 7, & 9 I

_ T @ WA TRAEE 1T 9 iR ¥ e (rerun) W
fola S 8 3 R2 &Y 0785 & T ¥ WO Al B,

6124 5

variables in logarithms). The folloWing regression was

obtained:

Ins; = 0.87 — 0.54Inpt + 0.65Inyt + 0.34In7t — 0.32Inmt
se= (0.24) (0.30) (0.12) 0.24) (1.07)
R?=0:34 RSS=1.24 F,,45=14.91

s, = stock price, p, = profits, y, = output in ;che
economy, I, = expenditure on research énd
development, and m, = expenditure on marketing.
Figures in pafentheses are standard errors, and RSS

is the Residual Sum of Squares.

(1) Interpret the partial regression coefficients of
the above regression and test their joint

significance at o =5%.

(i) Test the hypothesis that the elasticity of stock
1
price with respect to output is unit elastic versus

it is inelastic. Use a=1%.

P.T.O.
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(iii) Describe a test to show no significant difference
* between the coefficients of expenditure on
research & development and expenditure on

~marketing. : . (6,6,6)

3. <(a) An investigator estimated the following demand

" function for cars in relation to the price of cars

(X,) and consumer income (X,) using quérterly

data from 2000 to 2019 as

Y, = 145.37 — 2.7975X,; — 0.3191X5;
se=(120.06). (0.8122) ~  (0.4003)
R?=0.9778

(1) Are the “pértial regression coefficients
statistically significant? Do you think there
~ could be a problem with the above

regression?

6124 19
(iii) WW%M%WW%%T@
e ¥ AR % T e w ok
T (F S wiw SR & W) e w2
WW-HWWW%JB‘)'W Bl T TR
Freay ¥ Mowal = @ 9E 37 9 o 7 aw

AT ST B %_ of = o2,[(exper;) B, @r'%%%@%%ﬁa
R T B Ay S B W e 27

5. T R o TR Y w Feor v @ o, 9

Y @ R @ R R S we ® W d
Tl W & gea B W B e & o v feeer
e o ST o T 31 98 e TR (=)
R AR & 2 u

Regression I ¥, = 102192 — 9075 N, + 0.3547P; + 1.288 ]
se= (389) (2053)  (0.0727)  (0.543)
n=33 R2=0618 RZ=0579

P.T.O.
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(i) - e SR wReen el @ A6 ¥ ey €

¥ o FE 37 AR A I Mol TH A W :

| @ TR T 3, AR @ e 1 9k e
memé,ﬁmw%mmm
wed ST |

(i) s SR rE § Fekifae = ke w0 @

e F & e diew W e wER g Rlide

(respecify) & : : -

(=) ﬂﬁgﬂwﬁw%ﬁﬁ—@aﬂs‘ﬂaml 39 59
Aol & Wi WEeT W 9 e
YR HA 7

B N AOgU W HUE, W T T T
i @ frg e wda (sign) B e B
7 '

(‘(ﬂ)"fﬁ@ﬁaﬁﬁ}ﬁ g A 50 ¥ 51 a9 & g
B A g W g A 25 ¥ 26 O & 9.
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(ii) What are the consequences of the
problem-detected in part i of the question

abovef?

(b) Show that the coéfficient of d'eternﬁnation, R2?, can
also be‘obt.ained as the squared c'orrelation between
actual Y values and the Y values estimated from
the regression model,A where Y is the dependént

-variable. (6,6,6)

4. The wage rate per month (in ‘000 Rs.) for 50

employees (25 males and 25 females) was regressed
on education (in years), experience (in years), Age
(in years), and a dummy variable which takes the

vaiue 1 for¥ males and 0 ‘otherwise.

Wage; = 648 + 132Educ; + 38.0Exper; — 5.83 Age; + 488D; -

se=  (383)  (3L7) (130) - (769 (147
R?=0.457 - :

P.T.O.




6124
@

(i)

8

Do wages of male and femal.él emp@loyees
differ statistically?‘How will the estimates
of the reg%ession coefficients change if
another researcher defines a dummy. variable,
which takes the value 1 for females and 0

otherwise?

How would you respecify the model to

additionally include the following in the -

regression above :

(a) The gender-sensitive impact of education

on wages. How Will.YOu test the statistical

significance of this sensitivity?

(bj Belief that an increase iﬁ age from 25 to
26 years Will héve more impact on \'7vages
than if the age increased from 50 to 517
What sign do yoﬁ expect .f:or this

coefficient?

- 6124 - 17

(i) e ST ARRR S wReeR T ¥ et
T T IR T & T SwEw e ¥ 9
ST B TRl 27

(ii)sqﬁaama‘?mﬁfméﬂém'%vﬁmm

(consequences) T §7

() el e R2 @ R Y o s s e
¥ T Y TR @ 99w wedsy (squared
correlaﬁon)%‘@fﬁ W W R w0 e 2, Wl
Y @ =R 2, <3izel o

4. 50 FEIRAl (25 TEY AR 25 WEAw) & Fe 9 W woEd

= (‘000 & ¥) e (i %), s (T X), g (et
%) aﬁzwéﬁm%mﬂm_uﬁwmm,sﬁw
& foe W 1 ok s 0 A ) ‘

W age; = 648 + 132Educ; + 38.0Exper; — 5.83 Age; + 488D;
se=  (383)  (3L7) (13.0) (169 (147)
R?=0.457 :

P.T.O.
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(1)

(i)

(iii)

16
sﬁﬁu@m%aﬁmwﬁwmaﬁm
A W a= S%W'ﬁ%wwmqﬁm

el

29 IR T T A B ST & g8y §

Wi T # A g AeR (unit elastic) SR

FAER (inelastic) 81 a=1% &0 Iw@WT KA

Wsﬁtﬁmwm sﬂtﬁwmwm%gmﬁ%

%aﬁaaﬁ%m@ Wﬂﬁ%ﬁmﬁ%ﬁqw
TAET T qUI Ffordl

TR smawew ¥ 9 2000 A 20197w.‘%ﬁ#|€r‘ RIE

Wmmﬁgmﬁﬁaﬁiﬁ (X,) st Swsier
& (X )awﬁm%mﬁwﬁmww
T A TR :
¥, = 145.37 — 2.7975X,; — 0.3191X5;

se =(120.06) (0.8122) (0.4003)
R?=0.9778

6124
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(i) Suppose the researcher hypothe31zes that the

original model is b~ound to suffer from
heteroéc'edasticity an& conducts White’s Test
(with squares and cross products). 'I“he Value- of
the test statistic turns out to be 23.789. Would

you conclude that the researcher’s claim is correct?

Supposé it is postulated that of 67 = o2.[(expen;) ,

how is the problem of. heteroscedasticity

~ corrected? ' (6,6,6)

5. To decide the best family restaurants in the city, a

- regression model is used to explain the gross sales

volume of various restaurants as a function of different

descriptors of the location of that restaurant. He.

considers the following regression (original) :

Regression I ¥; = 102192 — 9075 N; + 0.3547P; + 1.288 I;

se= (389) (2053)  (0.0727)  .(0.543)
n=33 R2=0618 RZ2=0579 '

P.T.O.
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where Y = gross sales volume, N = the number of
competitive restaurants nearby, P the populatmn

nearby, and I = the average household income nearby

(i) Suppose the model is re-estimated by adding
another variable A, where A = the last two digits
of the r‘estaurar’;t’§ address. Consider the

" modified regression given below :

Regression II: ¥; = 98125 — 8975 N; + 0.360 P, + 1.301 I; + 58.07 4,

se= (265) (2082) (0.074)  (0550). (95.21)
n=33 R2=0623 RZ=0569

Do you suspect a specification error in
Regression II above? What could be the

consequences of such an error?

(ii) Carry out the Ramséy RESET test to check for
- the likelihood of specification error in Regression

I if the researcher decides to rerun Regression

I with squares and cubes of ¥; as- additional
regressors and obtains R? as 0.785. Use a 10%
level of significance. State your conclusion

clearly.

6124 | 15

(V1) o T W, aa‘ruﬁvmm%mﬁa EB‘E’WO%
T G AT ggeser Ui OLS aaﬂmaﬁﬁqm

T B

2. i 2000 M1 ¥ 2009 M12 &% & Wi e
@mﬁznv@mmsﬁ)ansﬁﬁram%tmsmﬁé%aﬁzggr
& fo Fefaie e =Eew o\t (OLS).SITIF-FWH.
[Ead ﬁﬂﬁvxﬁaauﬁmmﬁmw

Ins; = 0.87 — 0.54Inpt + 0.65 iyt + 0.34In7t — 0.32 Inmt
se= (0.24) (030)  (0.12)  (0.24) (1.07)
R?=0.34 RSS=124 F, ;5= 1491 ‘

s, = Wi WEE, p, = WY, y, = IR ¥ IWEN,
1, = FFEE o BeW W wE, @ m, = Rem ® =m
%laﬁmiﬁqﬂéaﬁ%mﬁ%’,wmsmﬁm

Fafine awr 2l

P.T.O,
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(iD)

(iif)

14
ﬁﬂﬁﬁﬁﬁ“ﬁﬁﬁYfﬂh+mXﬁ+mxﬁ+%
¥, Wy whwa (restriction) Hy: B, = B, = 0
TRE HE Hy: B, = 0 sﬂ;HO:BS=o_mq§&1w
FE D T B -

IR (heteroscedasticity) =t 3"-11"@?11?[ ¥,
e OLS fafr &%an sl =t W 3Rl

‘mm%n

(iv)

et e wiewwer (bivariate regression) W, @em

Ui B fw PR t-wiRem) @ wWeR e

™

gl

P vt RS W wed W AR SR

Y, = B, + B, X, + B, X, + u. A AR B B,

& fw 95% fawam @ (confidence interval)

[-0.254, 0.878] 31 @RwE, B, 5% Weed WL R 1 |

émﬁwﬁam%fﬁw%l
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- . (iii) Suppose average household income (I) is not

measured correctly. What are the consequences?
Now, if the gross sales volume (Y) is incorrectly
measured, then what are the consequences?

: (69656)

Following Engel curve was estimated for people of

the ABC state, where Y denotes expenditure on a

commodity and X the total income. The relationship

was estimated from 1990-2022.

@

(ii)

‘ 1
P, =28— 63(:
se=(1.1) (0.02)

R*=0.8248 = d=0.7243

Interpret the intercept coefficient of the model.
What is the critical or threshold level of income

and the satiety level of consumption?

If the errors obtained in the above regression
follow a higher-order autoregressive process,

then describe a test to check for first-order serial

¥

correlation. Give the steps of the test in detail.

P.T.O.
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. E . (i) Establish a 95 percent confidence interval
iii) . In a regression model ¥; = B, + f, — -+ u;, what . o ]
(it & t ’81” ﬁth e for the slope.coefficient. Would you reject

would be the possible remedy to the problem of the hypothesis that the true slope coefficient is

serial correlation if p is known? - .(6,6,6) : A 09
7. To find out if there is any relationship between » _ (iii) Obtain the mean forecast value of salary if per-
teachers’ salary and per-student expendit{lre in public . student spend@ng is Rs. 20. Also, es’tablish a 95
schools, the follo.wing model was sﬁggeSted : ' : percent confidence interval for the true predicted

, . ' mean values of salary for the given spending .
Y, = B, + B, X, + u, where Y stands for teacher’s - o

. : figure.
salary (in Rs.) and X stands for per. student -

expenditure (in Rs.). The following data is available

1 Teffae s W@ ¥ @ weml SR STR B Tw A
TR/ Sifre i
(i) O W@ AFE (simple linear regression) Hiew
(where x and y are given in deviation form) 4 _ ¥, 12 W 9w ﬁric X HW@ & ufy suRedsa
.(invariant) 31

(i) Obtain the estimates of the parameters and their

standard errors.

P.T.O.
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6. Answer the following questions: (9 +9=18)

(a) Using an AD-Y diagram, depict the effect of an
increase in autonomous investment on the
equilibrium output lével in the economy. Explain N
this effect through the concept of thé multiplier.

(b) Write short notes on the following:
(i) Automatic Stabilisers
(ii) Business Cycles

(iif) Monetary Aggregates

N |
. Wy

Frafafea 7 & IW AT Ay |

Y

(%) AD-Y 3R@ o IWN Fth, FerEed ¥ G
I W) R @oE Fom ¥ gfe @ e @ R
G Tk N FEIRT R T A WO A
T |

(1), PR W wRe R R
() R Rt
(i) =R |

(iii) wfw wye

(5000)

~

"
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Bl @ fore Fdm

1

| AE-1F & e § o Re w R wm w s
SRR ol |

R ot uier veAl & e R

Th GIEIRYT heleRotet St STINT ey ol S 21

T Y5 I 1 IR Adsh o fEFd 5 v o ¥ e afne
W T o A U B B WRE |

Answer the following questions: 9 +9=18)

(a) Compare the Classical and Keynesian views on
the speed of wage and price adjustment. What
are the important consequences of the differences
in their views?

(b) What is a‘ monetary. policy? What are the tools
' that a' central bank of any econofny could use to
reduce the money supply? Using a suitable
diagram, explain the effects of a contractionary
monetary policy on interest ratés?

B2

'{(
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(i) afe o= =N | 0.307 9 9 W T, W IG
I AL WA R T B

(iv) Suge R ol SUAN o Gge & aRadT o
' e Aikw 1

Answer the following questions: (9 +9=18)

(a) Define the expected after-tax real interest rate. If
the tax rate on interest income declines, what
happens to the expected after-tax real interest rate?

(b) What is a balanced budget multiplier? Suppose an
economy is running on the approach of a balanced
budget multiplier. If there is an increase in
government expenditure, show how it will change
the equilibrium output in the economy.

Fefofes vl & SR av

(F) SR-vTae SNRE awalds s « w0 Ui iRk
I = g W TR W W HH B Wt 8, W
F-TER IR GRAe ST o Sl o4l BNNY

(@) gl s s =T 87 - e 3 S s

| EgR TS U S R W T W@ 3 AR el
= ¥ i O 2, W uF wwied 5 aw srfermen ¥
T TG G DY &N

. _ P.T.O.
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Ffefaa vt & S ARm:

() TESE NG T ITEN W §Q waRy T AR <w
(Tiih) & T T W A AOR Age hE TER
EE I

(@) FrfiftE Tl @ WY v e WoORER
o ‘

Consumption function: C = 100 + 0.5Yd
Yd =Y —Taxes
Investment (I) = %120 crores
Government Expenditure (G) = 90 crores
Taxes (T) = 0.25Y

SR R & R R PR % I

aARg:

(i) v @ AR ITERT F GAT TR A IO
T

(i) R & o ARAT A WS W WG T
AT '

|

T

4938 - 3
ol vl & S ARk

() WY SR A G A AR W W AR AR
R &t gorn AR S BeRl A S D Aeeagot
R = 27

(@) ARw M w27 Al N sefomen R0 I @
IR T T T D QT ITHON o FTIRT
Hohdl 87 U SUGERT ARG T ITINT @D, 6T &
W HFEEN A A w FE e kg ?

2. Answer the following questions: 9 +9 =18

’

(2) Is. there any relationship. between interest rates
and bond prices? Explain using suitable examples.

(b) Consider an economy for which the following
information is given (all numbers in INR Crore):

Government transfer payments to the domestic
private sector = 250

Gross national pfoduct (GNP) = 2000
Taxes = 600

Factor income receivéd from the rest of the
world = 70

P.T.O.
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Interest payments from the government to the
domestic private sector = 150

Government purchases of goods and services
= 300

Current account balance = -200
Gross private domestic investment' = 400

Factor payrflents ‘made to the rest of the world
=90

Given this information, find the following:
Consumption, Net exports, GDP, Net factor income
from abroad, Private savings, Government 'savings,
and National Savings.

frfaiae vl & IW AR

(@) 0 = ) IR g A AR D AT F qag 87
Iuger JEEN I ITAN TR G|

(@) v & srferaen W Rew R e e PR
SR § T ? (W) v e ¥ E)

tﬁqﬁﬁﬁ‘aﬂﬁ‘mmﬁmw WM = 250

&£

&N

t
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(b) Consider an economy with the following
information:

Consumptioﬁ function: € =100 + 0.5Yd
Yd =Y —Taxes
Investment (I) = %120 crores
Government Expenditure (G) = %90 crores
Taxes (T) = 0.25Y

-

Given the above information, answer the following
questions:

(i) Calculate the equilibrium level of national income
and consumption. :

(ii).'Find the government’s budget surplus or deficit at
equilibrium.

(iii)If the tax rate increases to 0.30Y, what will be

the new equilibrium level of income?

(iv)Illustrate the change in equilibrium using a suitable
diagram. .

P.T.O.
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(i)

(ii)

(iv)

(v)

8
Y 3R i & del ¥ 20w dF @ W W
AT HIRT |

AT dF D T W WA R DA Ak D G
o Ff B TR FEiRa e 9gee I )
g |

T N R/ S o 27 9 ag W (ii) W
AR B WE TE W W WG A /A A
& w87

50,000 T9Y T € TNC A& A < W H 4G

R

trt%wgar IR W 10,00,000 T B WA
2, W W W W F T W ‘

4. Answer the following questions: (9 +9=18)

(a) Using the S-I diagram, explain how the goods

market equilibrium would change if there is an
invention in the nation that raises the expected
future Marginal Product of Capital (MPK).

~

4938 S

3.

e L IE (SheT)

]

2000
T = 600

Y frg, ¥ W wRE FT = 70
WHER A W o 87 = Iw W = 150
TG ﬁtﬁmﬁﬁﬁﬁﬁﬂa'zao;)
ﬁqmﬁqz-zoo |

whw ol e, Fam = 400
mmﬁmmmbw?:%

wmﬂ%wﬁﬁmﬁmmaﬁﬁww,
e B, Y W SR, FoRw ¥ @ RS 9.,
ot e, Wl s SR UK S

Answer the following questions: (9+9=18)

ot

(a) Define the three measures of savings: National
Savings, Private Savings, and Government Savings.
Suppose the government deficit incieases. Explain
‘whether the following statements are true or false.
Give reasons for your answer:

P.T.O.
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(i) Private savings increase
(i) Investment falls
(iii) The current account balance falls

r

(b) Consider an economy where the public holds no

currency. The ratio of reserves to depaosits is 0.2.

The demand for money is given by Md = Y(17-
8i) [Y is measured in rupee terms]. Initially, the
monetary base is Rs 100,000, and nominal income
is Rs 500,000. Given this information, answer the
following questions:

(i) Calculate the demand for central bank money
in terms-of Y and i.

(if) Find the equilibrium interest rate by setting
the demand for central bankfmoney equal to
the supply of central bank money.

(iii) What is the overall supl.le of money? Is it
equal to the overall demand for money at the
interest rate you found in part (ii)?

(iv) What is the impact on the interest rate if

central bank money is decreased to Rs

50,0007

4938 7

(v) If the overall money supply increases to Rs

10,00,000, what will be the impact on interest

rates?

PR v & IR A

() wua & A I R AR T s, Fer
TG S W S A R R W e wiewn
21wy & Pk waw o o s s

I Pw FRUT 9=
7

(i) et s & i

(i) FEw X fwee

(iif), = Emr A FRar 2

(@) v W@ aferaenr W BeR AR w&t s B T
W R A8 T TN ¥ e’ T SFUE 0.2 B
" oW Md = Y(17--8) [Y N @ & waef ¥ @

w2 B E 81 A ¥, AfE R
mﬁ%,@tﬁmﬁmsoo,ooow-élw
® R ®, i v 3 I Ak

100,000
SR

P.T.O.
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() T rioHawdl e TRE ITAE & IO Gl WR 9
A W @ R

(@) T iorEen AT T S & WR R 99 @ 2

STFTEET St J R Tl Sl ST ShieTg ) SR Tl e
¥ fofvm = A palRe T T R T wReE e

HIWI

T, O SR TRE SOOI S SR e
TR AR o IR T ST 8 7

v el R ® oaet seiemen ¥ Wftw Al &
HEEE it gorn ven it B ) o st ¥
e

(@) ETE-TogH T o GEEE o ISR ST T H
LRV & S o)

(F) WA GgET D T UCH S R S|

(@) #a T aaar & SEURIT Sl SEReE i

(300)

. S o

=

e T L -

E-Y

N
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4.

Part A questions carry 5 marks for each and Part B

questions carry 10 marks for each.

Answers may be written either in English or Hindi,

but the same medium should be used throughout the

paper.

el & fog FEm

T WET-UF & Fe 8 W Ry v FeiRa e W osEr
Srewien forlRae 1

T ¥ I gal R T

W O 8 WA N iR, T SR W, T T 7 I A
Bl MU Th AT W 7 W ¥ 5 UFA Rl VA HET @y
JETIH BT Bl

U WE Wl & ToIT 5 3ih of W1 & 3IY ¥R & 0o Wleh &
e 10w o W B

IR AW S A BR K forer w1 v B, ARGT R FE A
TR & Aeaw 1 I9AT TSR S =g
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W-TH W HEURT H R AN
s - =@
dqe Jifemen & g fFeafefae TR Soe= 2
C =50+ 0.80 (Y - T)
I = 400
G = 200
(i) @ & WEE WR AR i)

(i) =fe G wgaw 250 o WET T, W A H AT AT
TR R BAN?

(i) G =, fF@ =R W 500 W@ & WA W BWN?

(iv) T= fete =& o= se?

Frafeian Rufeml & fow @ wiw ik snaf @ = ST
TE e TR IR AR el TRe ITlE W ANt Sk
* T A e AR '
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wg - ¢

Toredt sreforaear o Rl @ < @i sk SR & e A
= 87

75 wmEd fr vw Fitaw 'R a9 sfeeen ¥
e 3R daeman s AT Wed 'R oAl B
I R 8 '

‘e ) Rer @ & foe v ge st § aRawe @
Y wWH = W g @ w31 SIEeE - UAe I
o wew ¥ @ Rl w0 Rbw ke

AR - Sl ETEhi & SRl <R St 37 a8 it
w§ ¥ frw veR wElkE 37

Tnforeq o &t e il Rl srefereeer & Rend &
AL HRI B 7

SRS T MU 9o & WS | Il She 3 R Wi
W R T @ wew @ e o fAaem Sk
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SECTION - A

What are the main sources of demand and supply of
foreign exchange in an economy.

Explain how the expansionary and contractionary
monetary policy affects the GDP level in a closed
economy with a fixed price level.

‘Effect of increase in government expenditure with
changes in money supply just enough to keep the
interest rate constant.’ Illustrate this situation with
the help of IS-LM curves.

What do you mean by cost-push inflation? How is it
related to stagflation?

Explain the Phillips curve. What are the reasons for
unemployment in an economy?

Examine the effect of an expansionary demand shock
on real GDP and price level in the case of a horizontal
aggregate supply curve.

Explain the concept of J-curve.

P.T.O.
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SECTION - B

The following information is available for a closed
economy:

C =50+ 0.80 (Y - T)

I =400

G =200

(i) Find the equilibrium level of income.

(ii) If G increases to 250, then what will the new
equilibrium level of income be?

(iii) At what level of G target of 500 income achieved?
(iv)What will the net export function be?

Explain the effect of fiscal policy on price level and
real GDP by using the aggregate demand and supply
curve for the following conditions:

(a) An economy is operating below its potential level
of GDP.

1734 5

(b) An economy is operating at its full capacity
level.

Explain the J Curve phenomenon of devaluation.
Discuss any factors which affect the exchange rate

‘with the help of diagrams.

Distinguish between Structural, Frictional and Cyclical
Unemployment. What are the social costs of
Anticipated Inflation?

Compare the effectiveness of monetary policy in an
economy with a flexible exchange rate with a Fixed
exchange rate economy.

(a) Derive the aggregate supply relationship with the
help of wage setting and price setting relations.

(b) Explain the concept of the crowding out effect
with the help of the IS-LM framework.

(a) Explain ‘the main component of the Balance of
Payment.

(bj Explain the concept of purchasing power parity.

P.T.O.
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T SR FAE IR W W X TS| T IR TR A0Ien
= e vy @ €7 - (e, 14)

R WHR W HE & Ao & I & hReT §agd ¢
e & i & wies wie w87 (10,10)

SR ST NI AEF Rl STANT Hih TSRS AT
Frifm o 37 (20)

FrafoRen w wfrg fewier faftw- (10,10)

() ¥R & oG TS WA W

(@) wEstE =0

(1800)
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o=t e T B IR AR |

W vEA & Im FwE B

T Y- A IR e ar B BF v wwr ¥ A,
AfhT W T B IR H WA TE B BT e

What are the features of Indian tax system? Write a
note on the tax reforms undertaken in India?(10,10)

Explain the characteristics of public good? With the
help of diagram explain the efficiency conditions for
the optimal provision of public good? (8, 12)

Give the difference between positive and negative
externalities with examples? How do they cause market
failure? (5,15)

What do you mean by Cooperative Federalism?
Discuss the recommendations of the latest Finance
Commission aboutsharing resources between the
Centre and the States. (5,15)

Distinguish between direct and indirect tax. What are
the various characteristics of a good tax systerfl?
(6,14)

Give the reasons for use of deficit financing by the

2071 - ' 3

government of India? What are the adverse impacts
of deficit financing? . (10,10)

How does the RBI control inflation by using its policy

instruments? (20)
Write short notes on the following " (10,10)

a. Goods and Services Tax in India

b. Public Debt

WE & TUIRN i [9a @ 27 9RG 9§ T W e}
TRl W T ot foRae? (10,10)

TEER TR N RISl o e SR R i
HEEA ¥ ASh 9% o IS WEYE o o gemm @t
EUSTIC T (12 MG | Lo (8, 12)

O R GRS AR ST % S e
qAEA? A TR A e @ wRer S e 37 (5,15)

WEHN YordE A ST N SO 37 B IR A -

TETEFI <l WIE e D TR W e O ST @ Reniar
R TR RO (5,15)
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6.

Evaluate the effectiveness of government policies for
promoting climate-resilient and sustainable agriculture.
What strategies are needed to ensure environmental
and economic sustainability in farming?

T - SR IR e i o ser o o g e it
T A W T Shiog) O W v SR S
o gt o & Rw B weial <R m%?

What are the major challen’ges faced by SMEs in
accéssing global markets—such as limited financing,
regulatory barriers, and technology gaps—and how
do these factors collectively restrict their ability to
compete with larger firms in international trade?

ARTw GER TR UEE W TUOEE B W W ARl WA
Tl o F - e R, R T e dhRe
AT - FR A HRE UARE & T TR F o Bl
& Y iRl ST O I ST Y Y iRSTRR o B 7

What are the comparative roles of the public and
private sectors in promoting economic growth, and in
what ways can public policy effectively bridge gaps
in areas where private investment is insufficient due
to high risks or market failures?

e R @ wer 3 ¥ wdwie A P &Y W
oM SR o €, it e e ¥ WewieeR i T
Y I Y ¥ SRS Y I gl B Wl SO0 oW
AR A AweEa & ww Bok B s 27

(2800)
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Bt @ e fdw

™ W-T & fiem € e Ry PR @ w s
s o |

ECRUCE R Rl

i aie vl o e W

e WS W 18 HH Bl

T WET UF 1 IR Sireh ar TEd Rt v s 3 i df
B IR W WEAN T T BT AT |

Critically examine the trends in farm income in India
from 1983-84 to 2011-12. How did these trends vary
across decades and regions, and what were the key
factors influencing farm income?

1983-84 ¥ 2011-12 9F YR ¥ FM @ & @A A
FHRIEFTER Taererr hfoig) A T SRl SR 8 3 e oveT
TW, 3R F 3@ N wilkd F 9 e TR w47

Evaluate the recent trends and challenges in Indian

. agriculture. What are the key problems faced by

declining landholdings, urbanization .and climate
change?

4928 3

I F ¥ T B e ok AR = i R
el g5 9 o, T IR Seayg wRedT & g W

Y w27

3. Critically examine the transition of policy from food

security to nutrition security in India. Why is it essential
to move beyond calorie sufficiency towards a more
balanced and nutrition-sensitive approach?

W A W O ¥ W g ek AR wRed
TR e AR DA Tl A AW qgE
gl gt Qe —eier gRePn <6t SR T o S 37

Explain the role of “non-farm” activities in the Indian
agriculture sector. What are the reasons for the
in¢reasing share of ‘non-farm’ income in the sector?

R R A A M- TRk 9 @ o Sk
| & W-FR sm e BRel & amr wwr 7

Critically examine the objectives and key components
of the National Policy Framework on Agricultural
Markéting in India. How does this framework aim to
.transfo}m market access and income security for
farmers?

WRa ¥ N fFoom ® o E AR T & SR sk we

HTH & GAAAAS [BeeAr S 98 o Mt & g

AWK TET SN A GO B RS SEel el 87
P.T.O.
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() wore fikedl W ARW wod ¥ e T Bl @
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(9x2=18)

o

(5500)
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2. RAY oS VR ¥ ¥ Rl o v @ e AR f 6. W R e W ST T T AR B B TR
3 T V- IR S R R ue v o AR, AT | T TR AR T & GOk AW Gafel GOEEl S ST @
Y SR e v € e R | ;i fafafe 7@ ¥ @ @ 9% 8 dEd 8 A9 T A
: ! T T Rl ey IR e W & e e e e SwaRt
| B wwd &7 (15+3)
1. (a) A potential migrant is faced with a probability of !
getting absorbed in the urban formal sector equal . 7. (=) R 30 ¥ Aoen wriEa ik Awer ey
to 0.5 while the probability of being in the urban % WA W T SR (8)
informal sector is 0.5. If the agricultural wage is
Rs. 500, urban formal wage is Rs. 1200 and the (@) s @ o ¥ e sw o wew € v @ wweu
urban informal wage is Rs. 700, will he move to ;;2 £ sriEEash ¥ TR Rl W Wl e weanT Io we
‘the urban sector? Explain using the Harris-Todaro {3 J .’3’,, 3 I T3 =5 ARty & wro 7 e SR
model of rural urban migration. 9 : & T Al weafr & ST T @ v X o
iRl SUGT IaET QS (10)

(b) Explain how in the Harris-Todaro model a policy

of wage subsidy to the formal sector may still

require. migration restrictions to check the size of 8. Tr=ifoflas ¥ ¥ Bl & w il Rwod ﬁ'ﬂ?‘}?i

the informal sector. Are there policies that work

(F) 9= =vEE §7 B quiflas o qeieT SRl
W FY T e ¥ 9 st S 2, W omwm
e W FW ® P T s a7 e 2
AT “HifSY

without migration restrictions? (4+5) !

2. Discuss and explain why despite Marshallian

inefficiency, sharecropping contracts enjoy enduring
popularity across countries in the rural economy

worldwide. (18) (@) aferrus & fawm vedw @ P deatEs sk

ﬁ@mwﬁ%w{pﬁiﬁrﬂ@ﬁﬂzﬁﬁm

P.T.O.




6096 6

3 (@) Femde @ § wweer g |/ W TER S SEY
WA B FROl W iR (15)

(@) < 3R aEiEr T Seasl @ siquieai ¥, Rl
T D TS BB A - T o O A S aEr

L R T e e

T Y G WG O W e G GET 0.9
e AR p=1 3, N WA 6 TR G
27 . | (3)

4.  FTERE FE T IR I R 2 X =or A
T UF A @ W N T @ e 87 "y fF oW wmw

T S W W W, W iR ey U wue

FRRT Ry T FHA 2 (9+9)

5 (%) “oREaiy IR ¥ ORI 99 SR SIS
¥ 3R e TR E, W A W e @ 9w
EdiEy (10)

(@) o5 ey T aeior 85 % Srenfons ST SR e Ao
el R Yo w ¥, R e a Rawt
H T qgAT B : (8)

54
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(a) Discuss the reasons that have kept the population
growth rate persistently high in developing

countries. (15)

(b) In the absence of insurance and social security
structures, let the probability of having a given
child grow up to look after parents be p. A couple
finds 0.9 as the acceptable threshold probability
of receiving support from at least one child. What
is the optimum number of offsiaring if p=1%n?

3)

What are interlinked contracts and why are they
observed as a mode of credit transactions in developing
countries? Explain how an interlinked contract when
loan repayment is done in labour may create an
efficient surplus. (9+9)

(a) “Inequalities in the asset market magnify further
into labour market inequalities, at least among the

poor.” Discuss. ' (10)

(b) Explain how casual labour markets in rural areas
create mutritional externalities that all the

stakeholders end up paying for. ’ ®)

P.T.O.
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6. Describe using game theoretic models, how neither
state governance nor the market may be fully
successful in regulating the use of common property
resources. How far do you think self-governing
institutions can be useful for sustaining them? ‘

(15+3)

7. (a) Discuss the problems of plan implementation and
plan failures in developing countries. ®)

(b) How far do you agree that the setbacks to market
reforms in many transition economies are

attributable to the absence of some institutional

preconditions and market practices? Discuss in
the light of policy prescriptions of Washington
Consensus for development policy. Give suitable
examples. - : (10)

8. Write short notes on any two from the following :

(a) When the lender’s valuation of a collateral exceeds
that of the borrower by a large margin, credit can

become a veil for acquiring the collateral. Explain.

(b) Evaluate comparative merits of democratic and
autocratic regimes for the growth performance of
economies.

T
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(c) Explain lender’s risk hypothesis.

(d) Discuss the comparative impact of increasing
female wages vs increasing rental incomes on
fertility choices. (9%2=18)

1 (%) v wRE T S e sk aw ¥ Tk o
W WG 0.5 D TR 8, Tl WEd TR &

A BN 9 W 0.5 31 AR FY woigd 500 T B,

TEQ SR WOl 1200 T ¥ AR BT SRS

ASEY 700 T B, W FM 9F WeU & A wwQwm?

b TR T T @ AR - AR e I D
LUEESE (9)

(@) wErs fF Re- TR Aew ¥ iR 8= wogl
afeadt ot AR & RT IFTaRe 89 & SR 9 S
A & fr o F T TREE R e @
el B Y AR ¥ o v vl % R e
el 87 (4+5)

2. WET SIRW IR wErEd & akre SgTem % WeeE,

e WA uriter efereRar A QGRS ot om A
ol e FA fiel 2 (18)

P.T.O.
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B @ foe FEw

1

W W-1F & fen § oW v W FeiRe wm w s
St ToilRag |

T 9IE 9§ 6 U Bl

o gl @ IR iR

T T & 3R T g

IR A A IS Av FER F foran S achen B; T v B W
T IIANT R HRTST | o S aifzel

Describe the monetary policy transmission process
and limitations of monetary policy in terms of lags in
transmission as well as rigidities.

Afger “Nfer derer wfhar 3R Gorw ¥ 2 & AqA- AT FIRA
H o ¥ wifgew A o W & 9ue STl

Discuss the challenges of small-scale industries in
India. Analyse the Indian government’s policy for the
small-scale industrial sector.

WRA § A IANN A YRR W T NG WY AN e
%ﬁquﬁﬁ’rﬁmﬁaﬁwﬁﬁm

Discuss land reforms and elucidate the economic
rationales supporting them. Analyse the Indian context
to provide evidence and insights regarding the land
reform.

e e e e N——
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R gaRl W = AR e SR e 9 9 s went
W T HmL I gER & W ¥ W S siite wow
T & o i gt o R fivm

Examine the trajectory of farm income within India's
agricultural sector over the past thirty years, while
also addressing the growing gap between farm and
non-farm earnings. Assess the factors contributing to
this divergence in incomes.

ow dw a0l % 9Ra & PN &8 § Y I B weuTw ot
T SR, e & B SR - 3@ & G wgw siW
™ N T AN I N 59 foee ¥ anER W a9
HRAI H IMEhETT HITTI

In the Indian economy, especially between the period
1980-2016, the services sector has become crucial,
yet it has struggled to create sufficient job
opportunities. Within this context, elucidate the

obstacles and prospects facing India's services sector.

WA srieaeen o, AW &9 ¥ 1980 - 2016 &t &R & W,
AT &F FETEYU B R B, R T g vale IsWIR B IR
a1 w & forg wud e 1 5@ Wl ¥, WRa @ Jar 7
T GEE T TRl SIENSH 3N SIS T e SRl

What are the main feature of India’s foreign trade
policy (FTP) since the year 2000? In your view what
should be the features of the new FTP to strengthen
the ease of doing business in India.

P.T.O.
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the paper.
(a) Read the following statement:
“The Income Tax Act classifies taxable income under five different heads, ensuring a systematic
approach to calculating the tax liability. These heads are comprehensive, aiming to capture all potential
sources of income. An individual's tax liab'ility is computed as per the tax slab rates applicable for the
previous year.”
In the context of the above statement, answer the following questions:
(i) Name different heads under which income is classified as taxable under the Income Tax Act.
)
(i) Mention the tax slab rate as applicable for the previous year 2023-24 for a senior citizen as per the

old tax regime. 1)
(b) Explain the following deductions (Any Two) (3+3)

(i) Section 80C

(ii) Section 80E

(iii) Section 80TTB

“Or

(a) Read the following statement:
“PAN is a 10-digit Unique alphanumeric Identification number issued to all taxpayers, serving as the
backbone for tax administration. It serves as a significant tool and a fundamental link for all financial
transactions and tax-related activities of individuals, businesses, and other entities with the Income Tax

Department.”
In the context of the above statement, answer the following questions:
(1) What do you mean by PAN? State the full form of PAN. @)
(ii) Explain the importance of PAN as an identification tool for the Income Tax Department. How does
it help in tax administration and compliance? )]

(b) Explain the new tax regime. How does it differ from the old tax regime?(6)

(2)Mr. Verma, engaged in business provides the following information for the previous year 2023-2024:
1. His gross receiptsare ¥1,00,00,000and expenses incurred in connection with eaming of income are
%60,00,000.
2. His gross recelptsare not collected through any account payee cheque, bank draft or electronic
mode.
In the context of the above information:
(i) Calculate his income from business under the presumptive taxation scheme under section 44AD.

3
(ii) What will be the income under section 44AD if thegross receiptsare collected through any account
payee cheque, bank draft or electronic mode? A3)

(b) Discuss the conditions under which a person carrying on a business is required to maintain books of
accounts under section 44AA. What are the specified books of account to be maintained?

©)




Q2.

Q3.

Q3.

b i}

Or
(2)Mr. Vedant, aprofessional,provides the following informationfor the previous year 2023-2024:
1. He received ¥40,00,000 as professional receipts and expenses incurred in connection with earning
of professional receipts are 310,00,000.
2. All professional receipts are collected through electronic mode.
In the context of the above information:
(1) Calculate his income from profession,assumingthat he opts for the presumptive taxation scheme

under section 44ADA. )
(if) Calculate his income from profession,assuming that he does not opt for the presumptive taxation
scheme under section 44ADA. )
(iii) Advise Mr. Vedant whether he should/should notopt forthe presumptive taxation under section
44ADA. @)
(b) Explaintheauditof accounts under section 44AB.What is the significanceof the auditof accounts in the
tax administration? © :

(a) Read the following statement:

“E-filing of Income Tax Returns (ITR) is the electronic submission of Tax Return, offering a faster,
easier, and more accurate alternative to manual filing. E-filing of ITR is safer due to data encryption,
environmentally friendly by reducing paper usage, and more transparent than manual filing.”

In the context of the above statement, answer the following questions:

(i) What do you mean by e-filing of Income Tax Returns (ITR)? 2
(ii) Explain the advantages of e-filing of ITR for the taxpayers as compared to manual filing.
G

(b)For the previous year 2023-24, A, B, C and D earn the following incomes: (6)

Name of the

Assessee Details of Income (Amount in Rupees)

Income from“Salary: 25 Lacs
Income from House Property (Two Houses): 2 Lacs
Income from Winnings from Lottery: 40,000

A

Income from Salary: 25 Lacs
Income from Bank Interest: 2 Lacs
Income from House Property (One House): 50,000

SRS RN

Gross professional receipts: 30 Lacs (Opt for presumptive
C taxation scheme)
2. Agricultural income: 2,000

1. Income from Profits and Gains of Business: 70 Lacs

D 2. Income from Capital gains: 30 Lacs

Advise them which ITR Forms applicable to each of them with reasons. All four assessees are individuals

and Indian citizens.
Or

(a)Read the following statement:

“E-Registration is the process of providing your identity and necessary information to the Income Tax
Department's online system. Successful registration provides you with a unique user ID and password,
thereby enabling access to various online services related to income tax.”

In the context of the above statement, answer the following questions:

(i) What do you mean by e-registration? 1)
(ii) What is the Login ID for e-filing of the Income Tax Return (ITR)? (1)
(iii) Explain the benefits of e-registrationfor the taxpayers. “)

(b) What do you mean by Defective Return? What are the consequences of filing a defective return?

(6)




Q4. (2) Mr. Daksh (aged 32 years),a salaried employee,provides the following information for the previous year
2023-24: ‘
1. Monthly basic salary is ¥80,000, and monthly dearness allowance is ¥40,000.
2. He claimed deductionof ¥1,50,000 in Equity Linked Savings Schemes (ELSS) under section 80C.
3. He has no other income or deductions.
In the context of the above information, calculate the monthly Tax Deducted at Source (TDS) under section

192:
(1) Assuming that Mr. Dakshopts for the old tax regime. 3)
(ii) Assuming that Mr. Dakshopts for the new tax regime. A3
(b) What do you mean by Forni 15G? Who is eligible to submitForm 15G? (6)
Or
Q4. (a)What do you mean by TDS? Explain the provisions under section 194 regarding TDS on Dividends.
(6)
(b) What is Form 26AS? Explain its meaning and significance for a taxpayer. ©)
Q5.  Write a short note on any three of the following: ' (4x3=12)
(i) Form24Q '

(ii) E-Verification §

(iii) Updated Income Tax Return (ITR U)

(iv) Tagsunder Form 26 Q

(v) Computation of profits and gains of the business of plying, hiring or leasing goods carriages under
section 44AE

e 1. (&) =faf@d saa gefow:
P TpAT F faw vw yERRye Efeewior giaftue gar 81 3 75 Saraw & fFawr IgRT AT
# gl gHrAe wlal s e Fvar 81 B saffa # a7 dgar F o Rad g F [
Ty Y FT g3 F HFAR F A 81"
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(iii) 3T IRAATH F 3iadia [fFeT Fel F a1 Ay TaGF Jaia 3T & F A9
& &9 & gefiepa & sar §1(5)
(VT X 9 & AR IR ARRE & for Ao a¥ 202324 & fAv oFf &
TS & & Jead F (1)
(@) rfai@a welfaat i sarear AT ( FE a7 ) (3+3)
(i) umT 804
(i) aRT 80§
(iii) eRT 80EEHT
- a7
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(@) U7 44TST F 3T @3 Hr S@IdET H SAEAl DTl FOTAHST H s @
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Aehel SAAANAS Al : 30 oG ( HFANAT
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(viyFeeTansit & folT E-Ushiaor & AT $r sarear Y [(4)
(@) et Reet & 3musH a7 3w § 2 dvget Rest af@e a0 & @ aRome @ &2
(6)




UL 4.

T2 4.

() A &7 (I 32 a¥), TF ddeeiel FHEr), Mod a¥ 2023-24 & fov Pw=fard

SRR UG HLal &

4. ATAF A daeT 380,000 TAT ARAF Agas /T 240,000 ¢

5. 3egiel 9RT 80T & 3ideiad sFadr foigs Afdsr whe (Sverwand) #F 31,50,000 Hr widr
T grar TR

6. 3TF U RS 3T I AT Felal A8l gl
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BEl & g FEm

T -9 & e & R Ry w FeiRe ©m w s
ST e |

IS A F G F Tier A @ e W

QI T & 3w qu B

T I 9 1 IR G a1 &S fondt v won o €ifste aifeer
T IR AT WEAH U & BT WIRT |

(a) Briefly describe some of the major issues related.
to waste management in India.. Discuss some
policy measures that the govermment has
undertaken to address the waste ‘management
challenge in India. &)

(b) What are Multilateral Environmental Agreements
(MEAs)? Why are trade measures considered
essential tools within MEAs? &)

(%) vRa ¥ sfine Yoo ¥ H6lte | W 6w ga
¥ Ui AR RS | e weeE SRR o S
wE & e WeR 3N fhT U g e St w
= R

4458 7
(i) wwTor
(iv) T
(v) farem

Give a brief account of the progress of India’s Climate
Action (18)

R SR A o W o wier ReRer S

Write short notes on any three: (18)
1. Green bonds
2. Weitzman Proposition

3. Distinguish between Pareto-relevant and Pareto-
irrelevant externality

4, International Solar Alliance

5. First Welfare Theorem

Tohgl 9 W dtra ot fifaw:

1 W

P.T.O.
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(@) WO B [IAA MG Al AT H H A T B 7
w4 ?

(a) What is a public good? Explain what determines
the optimal provision of a public good. ®)

(b) State whether the following are examples of
positive and negative externalities.

(i) Bee Keeping

(i) Smoking

(iii) Pollination

(iv) Earthquake

(v) Education (10)

() wrEEr awg @@ 87 AE Wy adeie 9w o
T WEuW Fo Fuia s 2

(@) @5 sy fr won FeiRaa verors sk R
A D I T

(i) e e

(i) oFuE

o

2.

4458 —3

(@) gwelT TEieRor ewE (TEY) o 37 wNEU @ o
TOR S h EIIH IIHOT T AT el 27

(a) What do efficiency in consumption and efficiency
in production mean in the context of welfare and
environmental economics, and how can consumers
and firms make decisions that lead to a more
efficient allocation of resources and minimize
environmental damage while maintaining economic
productivity? Explain with the help of a diagram.

®

(b) Distinguish between ‘use’ and ‘non-use’ value of
environmental goods. What is meant by the open

access resources problem? (4, 5)

(=) e 3 ARVl SRTAET & WaW W SUNNT W e
3 IeeT & TERT W I ®, W IUNERT 3K
i fre we ¥ Pl o e ¥ e waem @
it IR SEeT B AR i I A T
@ gU Wi afi A e foRar W e ? g oI
W T ¥ GE

(@) i T st & SR i W-SwER 5 @
T 3R Ao NI Tog Ra qoem =0 o= ool
27

P.T.O.
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3.

According to the Coase theorem, if there are no
barriers to reaching an agreement, ‘we get efficiency,
regardless of how property rights are initially
distributed. Justify by presenting graphically. What is
the policy significance of the Coase Theorem?

(12, 6)

TS T SIER, AR R wiEle W ugee W g snen
TSR, W o e Fiemtl 2, W R wal @ iR 1w
¥ %9 ke fre wo & s w0 9 wge = st
frg it W W @ ifkew wew W= 87

Explain the concept of excludability a.nd rivalry in the
context of public goods and bads. Categorize the
following according to the extent of excludability and
rivalry in one of the four categories: rival and
excludable, rival and non-excludable, non-rival and
excludable, and non-rival and non-excludable. Justify
your answer briefly.

(i) Uncrowded parks with controlled access.
(ii) Carbon emissions.
(iii) Acid Deposition.

(iv) Food (Bratwurst) (6, 12)

4458 S

A TEgal I A @ e W wiiwer ok wRigfar
o HAURI AR S| aiEwer sk uisfEer @ G
& iR PR = A ¥ ¥ v ¥ winw D
REd ok v, aEd it R-awpa, W-wfed ok
TR, iR W-ufEd ik I-afspa s IR = 98
¥ Itm s

(i) Frfm Tgm @ Wy- g e )
(i) T Seash

(i) wRE v

(iv) s (degel)

~3

(a) Explain the éoncept of Marginal Willingness to
pay? Derive graphically the Marginal willingness
to pay and show how the demand curve for
gasoline and air pollution differ. 9)

(b) What are the conditions for achieving efficient
allocation of resources? Why )

() TR QS TS R RIS
HRTT? ST BT T B T A Wi w7 X
W AR ol watEd B dGe o @y wewe o
@ Wi T B BT B &
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wRd ¥ R, o R AR SRS o W Wl
D W@ AE JEE W e AR (18)

AN B U’ O 9 o, WE @ e 6k wre e
FRhoh VBT FGAISHE o gT 81 T e (18)

RS ¥ F e, @ e SR Ao e e W G
WY A A e SR Rl o Rawen AiRkm  (18)

WA ¥ AR R SHITIRE 87 WNE ®Y @ SRl A
Rl W = IR (18)

o 259 w@ ¥ Ry T Fer ufiE g Sl Wi
¥ fafeeior &b oY O gfe & R i @ ren e 87
v ¥ fafwin & A9 e @ @ 965w s S
w1 IU FRT o St st 8 7 (18)
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w3t 7R & i T E | (T 18 SiR)

T VA - U T IO e ar B Rl v s o iR, e
T I T WA U & BT Y |

Analyse the achievements, shortcomings and
misconceptions of the Nehru Mahalanobis strategy.

(18)

The reforms of 1991 have played an important role in
accelerating the growth and performance of the Indian
Economy. Comment. (13

Despite doing better in terms of the growth of per
capita income, India is falling behind many countries
in terms of many social indicators. Discuss and
compare India’s position in South ‘Asia and key lessons
learnt. , (18)

Explain the key economic dimensions of the
contemporary nature of caste, class and gender
disparities in India. (18)

Even after seventy years of Independence, India’s
education and health care indicators remain grossly

’ (18)

unsatisfactory. Discuss.

4940 3

6.

Examine the role and challenges of agricultural
smallholdings in achieving agricultural growth, food

security and livelihoods in India. (18)

Discuss the causes and consequences of persistent
large informal sector that exist in India. (18)

What factors are résponsible for slow growth of
manufacturing sector in India despite liberal economic
reforms constructed and adopted since the last quarter
century? What measures are required to be taken to
achieve the goal of rapid growth of manufacturing in
India? (18)

S wEERRE TEIR A SR, H o T et
= R Ak (18)

1991 & GUR ¥ WRAE sfaraen & Rfem ik wed= =t
e 3 ¥ wEwt Gfe P 31 ot AR (18)

Tie = @ A gfy & e A e YedH T & W9,
RS % RIS Gehdidhl @ AR ¥ e 39 4 99 ®
21 <fior oher F wRe A Rl sk 99 WU W wwes ®
T AR IR gaEw iRl (18)

P.T.O.




7352 4

6. Outline the methodology for the measurement of
poverty as developed and adopted by the Expert Group
chaired by Dr C. Rangarajan. '

HONE TE AU D AT A UBR A OERE AR AR

7. Critically assess the growth performance of the Indian
economy since Independence. What are the major
challenges in achieving and Sustaining a target rate of
growth of per capita income of around 7 percent per
annum? A

WA % qE ¥ ARG aﬁmaw%ﬁmamﬁ#w
SIS iR forg) Wia =l S g T T
7wﬁaﬁwﬁaﬁmmﬁsﬁtwmﬁﬁm%ﬁﬁm
wr B7

8. Examine the Nehru-Mahalanobis stratégy of 1950-64,

‘ specifically addressing the criticism regarding (a) role

of agriculture and (b) performance of the- public
sector. : -

' 1950—64.6%%5«—%@1%1{@@3&15%%%,%@
Ry w ¥ (%) 3 A P R (w) adehEw 8= D
WA H R X e - dae e w2
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U IR <61 A U 6 B ST |

Examine the view that industrialization in India has
stagnated in the post-reform period. What does the
evidence from national and disaggregated data tell us
about the extent and nature of industrial stagnatlon‘7

wmﬁﬁmﬁm%w%mﬁmﬁ

e ¥ ST Rux 8w 31 Wi R ST~ AT I
¥ W W B AR R o q R TER B O

A T T 87

Explain meaning of the following terms-

(i) demographic deposit: |

(i) demographic dividend and
, (iii) demographic debt .
Discuss the significance of these in the context of

India’s demographic transition. ‘

fFrafvfaa o= = st v Sk -

(i) o W

(i) TR i AR

(i) R =0
W%Wﬁaw%mﬁﬁﬁ%mmaﬁ
A , T

3.

7352 3

What are the major challenges faced by the agricultural
sector in-India in achieving the three primary goals of _
growth, equity, and sustainability?

A, v SR R & 99 Wl we W W w e
¥ e ¥ TR AT @ W W @ R 37

Assess the role of services in India’s exports and
significance of these exports in integrating the Indian
economy into the world economy. Explain the various
modes through which services are exported and discuss
‘the major challenges.faced in this regard.

e & et & darel o fe AR wwdla sl @
fara seformem ¥ wiigE W ¥ = PRl @ e w0
Free iR Jars @ Fdiw @ RFFT w9 e
AR 3% 30 TS X S TN T TR R e R

Discuss the significance of Global Value Chain-led
merchandise trade in the 21% century. In this context,
outline major aspects of trade and policy reforms that -
can aid India’s export of goods.

21 & W@ ¥ A e - R AR, R @

wge W o DR T el ¥, mr kAR g @

© L T TG S TR 3R T W AR @ W @ Pela

¥ TEEET W GEY 2
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wslt w3t e (18) 7

T Y- IR o0 a1 B 5 v s ¥ A, A
Wl TR T WA T & BT IR |

Explain the series of events that set India on a higher
growth path in the early 2000s and the subsequent
growth decline thereafter.

“In a poor developing country, the touchstone of
successful economic performance is poverty
alleviation”. Discuss this statement in the context of
India since 1980.

What are the policies and reforms needed for
enhancing farm income and making Indian agriculture
more inclusive and sustainable?

India has grown in world trade as well as Global
Value Chain (GVC) participation during the period of
2005 to 2015. Illustrate this statement.

The accumulation of demographic dividends and
deposits holds significant potential for achieving
prosperity, although certain underlying factors may
act as counterforces to realizing the intended
outcomes. Discuss.

6151 3

6.

Explain the developmental foundations of labour laws
between 1947 and 1965. What kind of outcomes
disrupted this pattern after 1965?

Analyse the idea of the public sector and its

performance record during the Nehru period within

" the broader project of overall resource mobilisation.

The role of primary education was largely néglected
during this era. Do you agree with this viewpoint?

Substantiate your answer with relevant data.

Elaborate on the key areas of focus and strategic
trade priorities that can enhance India’s trade potential

in the context of a rapidly evolving global economic

* landscape.

I UL S SEe W A How, [EE 2000 & @
N e § WRA H I=F w7 W wid fRr sk
Jue we feww § free g

‘o T8 ReEd 3w ¥, wh oidE T @ waa
TS IRE 371 1980 ¥ ARG D WoW § T HUT W oA
QI
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(if) Troubled Asset Relief Program (TARP)
' (4.5+4.5)

(F) TERT WE D qed Wisw A @ Gwel o e
EQIS

(@) v ST & W Pl @ e Sl

@)“ﬁmmwwmssﬁmaémuaaw%ﬁammra%
N GUEAT Il & IR BR”

(i) wReIRT wRERy e wEE (S )
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ﬁﬁ‘ﬁ’i‘awﬁf%wé’rﬁml

aft vl B IHE T T

T Wi - U T I aﬂ@m%ﬁ%@ww%ﬁﬁq ‘?rl%w
TR T M T S A R |

(a) Under flexible exbhange rate, flexible prices and
_ perfect capital mob.ility, explain the short run and
long run effects of monetary expan-sion.on real
money balance, nominal and real exchange rates,

prices and output. - €)]

(b) Explain the statements with reference to the

monetary approach to balance of payment:

Statement 1: In an openr economy with a fixed

exchange rate, money stock is endogenous.

Statement 2: Domestic credit control is a crude

but easy to understand policy to improve the

balance of payment.

Are these two statements related? Explain your

answer. ) : © (3+3+3=9)

7462 : 7

5.

(a) Explain the Taylor rule for setting the rate .of.
interest by the Central Bank. How is this
undertaken when unemployment is above its natural
rate? . _ (6)

~(b) Derive the three-equations model of IS-PC-MR to

‘explain how the monetary authority will achieve
the target rate of inflation of 4% when the inflation
has risen to 6%. ‘ . (6)

(=) %ﬁﬂa%‘mmw&ﬁuﬁmﬁ%ﬁm%ﬂtﬁw
W A HT T ST A Tpieh W& FR
© B R A uE Y T e 207

(@) FrivE- AR - TR B AT AT Y
aﬁﬁfqmﬁﬁugwﬁraa‘?%magmﬂﬁﬁé%
T T T R ARE W 4%@3&@%%?«1&3
a%ﬁmml ‘

(a) Explain the limits to monetary policy under a

liquidity trap. : (?)

= (b) Explain the following with an example :

(i) “Higher the leverage, more likely the bank
is to go bankrupt.”

P.T.O.
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4. (a) Do you agree that nominal depreciations typically
do not lead to improvements in the current account
during the short run? Explain the effect of changes

in relative prices on trade balance from the short

run to the long run. (9)
(b) Explain the following :

(i) The hysteresis effects of overvaluation

(i) The extended asset market. or portfolio
balance model

(iii) -Three-point or Triangular a'rbitrage
(3+3+3=9)

() T 9w ¥ R A e AR T sE

&?aWTawraﬁ”ﬁgmmvﬁtamr%?awmmr%_

. el T SR WgE W ARE e ¥ IR &
WG W A HIG

ﬁa)ﬁ#ﬂ%ﬁaaﬁammrﬁﬁmk
(i) SR & RRRAW
m)ﬁkmﬁauﬁwﬁaaﬁmznﬁ%ﬁﬁWhEﬁﬁqﬁﬁa
(iii) Sr-fg o PreAia Hemeem

7462 | 3
(%) TR RPEE w, T R e T IR R
‘ @ Jla, aRANS 9 Aged, AR IR aRatE
ﬁﬁﬁlaﬁ,ﬁ%ﬁfﬁh‘&ﬂﬁ#‘ﬁ'ﬁﬁ$fﬁﬁm:%
aaﬁ@rﬁhéﬁhﬁrmmﬁa%ammrﬁﬁmw

@ayngTw$m%%ﬁWW%hxg%%MW%aafﬁamﬁ

aﬁawanaﬁﬁ@

I 1: U Filew RRe o el | @ adamen ¥,
I WE Jasid B 2
mwwz:dﬁiaﬂfﬁﬁwnﬁmm#?@awa%%aﬂam%
& g v we AfeT wEw ¥ IEW AR R

T Y AN HAT e 87 T IR W HT

2. ‘(a) Write short notes on
(i;rrlw)evaluation crisis
' (i) Wage price spiral
(3+3+3=9)

(iii) Beggar thy neighbour policy

-P.T.O.
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(b) Explain why, under a fixed exchange rate system ‘ o (i) Suppose that the government reduces taxes
-with perfect capital mobility and fixed prices, ' by 1 unit this year and announces today
central banks cannot conduct an indépendent e that to repay her debt, she will increase

taxes by (1+r) units next year. What will.

‘monetary policy. How would this stance change if ,
' . be the effect of the initial tax cut on

exchange rates are made flexible? (6+3=9) consumption? (4.5+4.5)
(w) Teafofas w wRra Rwfer fafee : Q - ‘ . (b) What. are’ the steps that the .Central. B.ank. can
. , : ” ) follow to establish its credibility for the announced

@ IeT ¥ - : ' policy?"Why is it important for the economy?
(i) W < T ' ,‘ | ' | B ©)

(iif) SR~ - AR . ;. () PR w0 oo AR

(@) T BT B R R ok R () = T ot S ¥ g < e S
S D N S . % R RRA W I B TE WA T qehell B 7
T e A AR w e T A W e 3 o o (i) A AR B wEr @ o w0 X 1 T R
R RfF @ W o T e R 9 T B | wH R T R et Aow @ ¥ R S et
T ? : , w gEw @ fw, @ e e W X (14r)
' : ' THEA A gl ANl SUNRT R OIRPER @R

HEIA T FAT U BEAT?

3. -(a) Describe the following statements :

(i) Can deficits become a Wéy'of passing some . (@) AR A S e Fwn B ety w5 @ %ﬁ?
of the burden of the war onto future _ Ha S T T IO GG o 7 I8 e & forg
generations in an economy? - - T wEeaq 87
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6. (=)
(=)

7. (=)
(W)

16

e sefemEen ¥, < 3w €, sIew AR der, W oW (L)
AN (K) 1 ST o & g, 9 AR AT
T IUET T T A FUSHT S T 8, 3 e
FEFET Ton WER 71 W AR B ST shege g
TET 8 R WEA S W 2
(i) TFER- AERF A & FTER, FEH IR ST H
W AR HT Yot M Bt
(i) T aRRafo ¥ =R ¥ I W & AT FREF
T w7 (10)

3 A, Fels 3k e W RBER Ak, wele =t
Wi ¥ soiwr & eyl 31 3k Jaeee W
AR IUHRT B e Wi 31 SR (W) o wsr
¥ we Hie 7 =R e R dw-a qgiia
B (8)

I8 SaEd & niier THiiaRul & R 9ISk & AR
¥ 9fe vamftrerr wfeaet som ¥ W -wR & aRem
W DY TR BEl B HFS WA A T WE D
TEHIHT § A T B 8 T 9 qwa el

37 (10)
TEARRE & WE ARG 9 GEEd ¥ GHerEd
o (8)
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T V-0 ¥ 9 wE Ry e

@' 3 e 2

E T A FE TR 7T ARm 1wl v R s v B
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T YIT - T3 IR o a1 Bl vew wi A SR, Al
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Section A

This question has nine sub-parts, and all are
compulsory. All are short notes or one-line answers
or fill in the blanks. (9%2=18)

(i) The tariff rate that maximises the national
welfare of an economy is

(i) The pharmaceutical sector of a country reports
$ 250 million as exports and $ 150 million as
imports. Calculate the index of intra-industry
trade of this sector.

6037

5 (F)

15

T IR diew & Wl ¥ 9 3, e iR e
R R FRE W AR B wels ¥ e A gen
¥ qEe W N ARE SeIewer SRS 81 G ek
R N AR wnE et TRk ¥ v e
B

(D). T YeHT Y TS §Y, H S oA S |

JA-A0 W -l Swee ok S
HIHAR A Sl AR A T ? e sfaen
& @ w9 Rl & et ¥ e e @
i CECELECT
(i) @, W AR fF el ¥ 9o @ =R W
wTE T 81 98 e e B Wk B
IR G759 IRaaT & A Sl REm gy,
A IW A Re wle sw IR ik Wi s
TR wE 3W ¥ RIS A N FwIw
e & WU AT T AT B 37
(6+6=12)

IR W ~ WRE, Foemm, soie i @R whm 35,
30, 20 3R 15 W IR TN T TG HT IET HQ
21 wefn Pl W HiE vl 78 2, T oW w9
40%, 30%, 20% SR 10% W TE F FEW W
TER ¢RE wmer 31 A R IRa SR Raeem
T G UK G W SRR WY 8| T
YR Yo BT A1 MR fees B ? (6)
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(i) TR 3R it B & fore fifiew it
HIRGI

(ii) SRS IR HNGE T WiC NG AR I ae
T A ol

(iii)wgaﬁgmwﬁmrg?ﬁﬁwé?

(iv) BFl v 3w & forr = ¥ B o el @l
AWorlg & ¥ 3 SR
(2+8+2+3=15)

(@) faemsn gfg | v dtea oo ol (3)

4. (F) T W A GG, A W FW A SWET A B
A = IERT AR AR A W I e T S
?, VElh UL T IR Yo SR SF hT IIERT
e ST 21 s B B B Hr A B AR -GG
FRE H I @, A A F S D T
R HIQI HIS W AU BT WG | g8 DY
T 37 SEET & SRR B W@iNal W SO a9
W, S 27 (10)

(@) o TR e TR TR % O ¥ R W@
I SR AR & WO & w9 A Hier 9 g o 2Rw
TR N ARY T aEE aRd & a5
W HR) (8)
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(iii) What is the rationale behind vertical foreign
direct investment?

(iv) A country imposes a 42% tariff on refrigerator,
which has a world price of $1,000. The
production of a refrigerator requires components
that are imported at a world price of $600. These
components are subject to a 10% ad valorem
tariff. What is the effective rate of protection
enjoyed by the sector producing refrigerators?

(v) In 2016, negotiators from twelve countries
around the Pacific Rim, including the United
States but not China, agreed on a proposal for a
new economic agreement called the

(vi) In an empirical study published in 1953 on
exports and imports of the United States in the
1940s, it was revealed that exports were labour
intensive and the imports were capital-intensive
in nature. This is referred to in economic
literature as .

(vii) Dynamic increasing returns to scale occur when
the cost of production falls as a firm’s
increases over time due to learning and
experience.

P.T.O.
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(vii)

(ix)

4

The United States put a ban on imports of tuna
from Mexico that were not caught with nets,
which were safe for dolphins. So, in 1991,
Mexico appealed to the GATT against this ban.
What was the outcome of this case?

If a firm faces a marginal cost of ¢l and a
trade cost of t, and sets a domestic price P! and
an export price of P'X, When is the firm’s export
pricing considered. as dumping?

(a) When P =¢, +t
() When P _ ¢ < P!
(c) When PX= Pl + ¢,

(d) When PX= P! — ¢,

Section B

Attempt any 4 questions from this section.

All questions carry equal marks.

2. (a) Consider country Ironvia producing a metal Alloy

Z. In the production of Alloy Z, it releases a by
product T, which pollutes nearby water bodies and
harms aquatic life imposing a negative externality.

3

6037
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() =@ TEHEN D AR |, FURK & Jei W w90

HRg| T ogeT e SR SR 9 e o
BW?

(i) W TR fF SmE o aen W W TR 20
w1 ¢RE T 8 T gaius ¥ ¥ daw fhe
NG G & AT A, A w a3, Pt
T A W AN B T a9 W = 2RE
T U WA DG (10)

() A I, W S T D T TF ReARaT
vifee W foar Afre, W o egsll o STRT e B

T SR Al S W A ST & W AR
WafEraE @ 8, W 7R IR wee g (e,
) = UoEaE B R RRar TR 21 TS ow e
ATHEFAC T6 THR T

Lt arx Ay
TEIThAT 4 5
Qﬁ“qiﬂl 1 3

W o B el A 1,000 FHEQ T IR o A
100 T Bl '
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12
we &
T ES ¥ A TE W 4 9T T i
st v D FF a8

ey RNy Z o Ieaew e I S o W REm
TR Ry Z & StER ¥, 98 U Sue T Wil
A 8, W A-IE & o Hed W weRe wwa
2 AR e SET e g 8, R TR
TEY WG UEAT B Mo NK @ Py sefereenm @
g B 9, 98 oW Ry Z o Sae o9 S
B UH ARG W WeT ¥ wEed B Wy ag Z W
TR AR FW oW W Y ogat & wahdl o

(8)

A I A W, A 3R B W Few Afm ¥
W H W R R o Rufdr R & wE 2

¥WA:  DD: Q, = 1000-2P ’
SS: Q, = 200+2P

¥ B: DD: Q, = 800-2P

SS: Q, = 400+2P

o e A ]

6037

5

With the opening up of the economy for free trade,
this country becomes an importer for Alloy Z.
Illustrate with the help of'a diagram how free
trade of Alloy Z might make this country better
off. ®)

(b) Consider two countries, A and B, producing wheat.

Demand and supply conditions in the two countries

are given below :

Country A: DD: Q, = 1000-2P
SS8: Q, = 200+2P
Country B: DD: Q, = 800-2P

SS: Q, = 400+2P

(i) Given this information, discuss the pattern
of trade. What will the world equilibrium
price and quantity be traded?

(if) Suppose the importing country imposes a
per unit tariff of 20. Through a neatly
labelled diagram, discuss the impact of this
tariff on the importing country, exporting

country and the world market of wheat.

(10)

P.T.O.
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3.

(a) Consider a Ricardian model with two countries,
Agrofina, and Technofina, producing two goods:
X and Y. The tastes and preferences of the
consumers in both countries are the same, as
captured by the utility function U (X, Y) = XY.
The unit labour requirements are as follows.

Country arx ay
Technofina 4 5
Agrofina 1 3

Assume Technofina has 1,000 workers and
Agrofina has 100 workers.

(i) Plot the PPFs for both Technofina and
Agrofina.

(i) Plot the RD and RS curve and find the
equilibrium relative price

(iii) Do we have complete specialisation at this
point?

(iv)- Illustrate algebraically the gains from trade
for one of the countries. (2+8+2+3=15)

(b) Write a short note on Immiserizing Growth.

3)
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(vi)

(vii)

(viii)

(ix)

11
1940 & T ¥ GG U sMRa & el sk s

W 1953 X TR TF SIS N W, 98 T

wen of & e sm weT 4 o smw vl % oo
T AW o R W @ W
wafa fmr wmr 2

Tfade sgq TR W Ret o9 B W dEw 3k
I R PR EE W GG D Y T

W IR 9 A AR WY )

G T SR A ARGl ¥ T D A W wfose
W R, W W ¥ TS g A, < R % R
Thm o ke, 1991 ¥, AR ¥ @ whkew @
Raemw A ¥ et < @ W 1 IR e or?

it &Rl W 1 Qi 9 ¢l SR SR AN ¢
U T TR 8, N 9% TR Mo P! 3R Fala
@ P e e 81 v & e aor Relfor =
T w AW o 37
(3r) 5@ PX=¢c, +t
(@) s@ PX-t < P!
(@) s& PX=Pl+ ¢
)

(8) s& PX= P! - ¢
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(i)
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(iv)
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(a) A country produces two goods, wheat and cloth.

Wheat is produced using land and labour, while
cloth is produced using capital and labour. Labour
is mobile between the two sectors. Using the four-
quadrant diagram, explain the allocation of labour
across the two sectors. How does it change when
the relative price of cloth increases? What
implications does this have on the owners of the
factors of producti,oﬁ? (10)

(b) If the Governments are concerned about domestic

monopoly power, they should prefer tariffs to
quotas as instruments of trade policy. Explain the
same with a necessary diagram. ®)

(a), Consider two countries, Sunland and Rainland, in

the context of an offshoring model. Assume that
Sunland has a higher relative productivity of skilled
labour compared to Rainland. The extra cost of
capital and trade is uniform across production
activities.

(i) Given this setup, will Sunland be more likely
to offshore high-end or low-end production
activities in the value chain? Justify your
answer with reference to the positioning
of tasks along the value chain.

P.T.O.
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(ii) Now, suppose that the cost of capital or
trade falls in Rainland. How will this affect
the slicing of the value chain? Draw relative
labour supply and demand diagrams for the
two countries, showing the effect of this
change. What happens to the relative wage
of skilled workers to unskilled, workers in
each country? (6+6=12)

(b) Four, countries — India, Vietnam, Brazil and Kenya
produce tea at a unit cost of production of 35, 30,
20 and 15, respectively. While there are no
restrictions on ea;ports, each country imposes an

ad valorem tariff on imports of tea of 40%, 30%,

20%, and 10%, respectively. Suppose India and

Vietnam sign a free trade agreement. Will this

lead to trade creéation or trade diversion? 6)

.6. (a) In the world economy, there are two countries,
Alpha and Beta, that produce two goods, bread

* and ‘soap, using labour (L) and capital (K). Alpha

is relatively labour abundant, and Beta is relatively

capital abundant. Assume that bread is relatively

capital intensive and soap is labour intensive.

6037 9

(i) According to the Heckscher-Ohlin theorem,
what will the pattern of trade be between
Alpha and Beta?

(ii) Under what condition(s) will trade lead to
factor price equalization between the two

countries? (10)

(b) Consider two countries, Funland and Rockland,
Funland has a preference for consumption in the
future. and Rockland has a preference for current
consumption. Illustrate how trade is intertemporally
balanced with the help of diagram(s). ®)

7. (a) Explain how an increase in market size due to
economic integration affects firm-level outcomes
in a monopolistically competitive market. Why do
some firms gain while others lose from such

integration? (10)

(b) Explain Rybczynski’s Theorem with the help of a
diagram. (8)

P.T.O.
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6. Answer the following questions: (9 +9=18)

(a) Using an AD-Y diagram, depict the effect of an
increase in autonomous investment on the
equilibrium output lével in the economy. Explain N
this effect through the concept of thé multiplier.

(b) Write short notes on the following:
(i) Automatic Stabilisers
(ii) Business Cycles

(iif) Monetary Aggregates

N |
. Wy

Frafafea 7 & IW AT Ay |

Y

(%) AD-Y 3R@ o IWN Fth, FerEed ¥ G
I W) R @oE Fom ¥ gfe @ e @ R
G Tk N FEIRT R T A WO A
T |

(1), PR W wRe R R
() R Rt
(i) =R |

(iii) wfw wye

(5000)
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Answer the following questions: 9 +9=18)

(a) Compare the Classical and Keynesian views on
the speed of wage and price adjustment. What
are the important consequences of the differences
in their views?

(b) What is a‘ monetary. policy? What are the tools
' that a' central bank of any econofny could use to
reduce the money supply? Using a suitable
diagram, explain the effects of a contractionary
monetary policy on interest ratés?

B2

'{(
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(i) afe o= =N | 0.307 9 9 W T, W IG
I AL WA R T B

(iv) Suge R ol SUAN o Gge & aRadT o
' e Aikw 1

Answer the following questions: (9 +9=18)

(a) Define the expected after-tax real interest rate. If
the tax rate on interest income declines, what
happens to the expected after-tax real interest rate?

(b) What is a balanced budget multiplier? Suppose an
economy is running on the approach of a balanced
budget multiplier. If there is an increase in
government expenditure, show how it will change
the equilibrium output in the economy.

Fefofes vl & SR av

(F) SR-vTae SNRE awalds s « w0 Ui iRk
I = g W TR W W HH B Wt 8, W
F-TER IR GRAe ST o Sl o4l BNNY

(@) gl s s =T 87 - e 3 S s

| EgR TS U S R W T W@ 3 AR el
= ¥ i O 2, W uF wwied 5 aw srfermen ¥
T TG G DY &N

. _ P.T.O.




4938 10

Ffefaa vt & S ARm:

() TESE NG T ITEN W §Q waRy T AR <w
(Tiih) & T T W A AOR Age hE TER
EE I

(@) FrfiftE Tl @ WY v e WoORER
o ‘

Consumption function: C = 100 + 0.5Yd
Yd =Y —Taxes
Investment (I) = %120 crores
Government Expenditure (G) = 90 crores
Taxes (T) = 0.25Y

SR R & R R PR % I

aARg:

(i) v @ AR ITERT F GAT TR A IO
T

(i) R & o ARAT A WS W WG T
AT '

|

T
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() WY SR A G A AR W W AR AR
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R = 27
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W HFEEN A A w FE e kg ?

2. Answer the following questions: 9 +9 =18

’

(2) Is. there any relationship. between interest rates
and bond prices? Explain using suitable examples.

(b) Consider an economy for which the following
information is given (all numbers in INR Crore):

Government transfer payments to the domestic
private sector = 250

Gross national pfoduct (GNP) = 2000
Taxes = 600

Factor income receivéd from the rest of the
world = 70

P.T.O.
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Interest payments from the government to the
domestic private sector = 150

Government purchases of goods and services
= 300

Current account balance = -200
Gross private domestic investment' = 400

Factor payrflents ‘made to the rest of the world
=90

Given this information, find the following:
Consumption, Net exports, GDP, Net factor income
from abroad, Private savings, Government 'savings,
and National Savings.

frfaiae vl & IW AR

(@) 0 = ) IR g A AR D AT F qag 87
Iuger JEEN I ITAN TR G|

(@) v & srferaen W Rew R e e PR
SR § T ? (W) v e ¥ E)

tﬁqﬁﬁﬁ‘aﬂﬁ‘mmﬁmw WM = 250

&£

&N

t
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(b) Consider an economy with the following
information:

Consumptioﬁ function: € =100 + 0.5Yd
Yd =Y —Taxes
Investment (I) = %120 crores
Government Expenditure (G) = %90 crores
Taxes (T) = 0.25Y

-

Given the above information, answer the following
questions:

(i) Calculate the equilibrium level of national income
and consumption. :

(ii).'Find the government’s budget surplus or deficit at
equilibrium.

(iii)If the tax rate increases to 0.30Y, what will be

the new equilibrium level of income?

(iv)Illustrate the change in equilibrium using a suitable
diagram. .

P.T.O.
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(i)

(ii)

(iv)

(v)

8
Y 3R i & del ¥ 20w dF @ W W
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R
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4. Answer the following questions: (9 +9=18)

(a) Using the S-I diagram, explain how the goods

market equilibrium would change if there is an
invention in the nation that raises the expected
future Marginal Product of Capital (MPK).

~
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3.
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T = 600
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Answer the following questions: (9+9=18)

ot

(a) Define the three measures of savings: National
Savings, Private Savings, and Government Savings.
Suppose the government deficit incieases. Explain
‘whether the following statements are true or false.
Give reasons for your answer:

P.T.O.
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(i) Private savings increase
(i) Investment falls
(iii) The current account balance falls

r

(b) Consider an economy where the public holds no

currency. The ratio of reserves to depaosits is 0.2.

The demand for money is given by Md = Y(17-
8i) [Y is measured in rupee terms]. Initially, the
monetary base is Rs 100,000, and nominal income
is Rs 500,000. Given this information, answer the
following questions:

(i) Calculate the demand for central bank money
in terms-of Y and i.

(if) Find the equilibrium interest rate by setting
the demand for central bankfmoney equal to
the supply of central bank money.

(iii) What is the overall supl.le of money? Is it
equal to the overall demand for money at the
interest rate you found in part (ii)?

(iv) What is the impact on the interest rate if

central bank money is decreased to Rs

50,0007

4938 7

(v) If the overall money supply increases to Rs

10,00,000, what will be the impact on interest

rates?

PR v & IR A

() wua & A I R AR T s, Fer
TG S W S A R R W e wiewn
21wy & Pk waw o o s s

I Pw FRUT 9=
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(i) et s & i

(i) FEw X fwee

(iif), = Emr A FRar 2

(@) v W@ aferaenr W BeR AR w&t s B T
W R A8 T TN ¥ e’ T SFUE 0.2 B
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w2 B E 81 A ¥, AfE R
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® R ®, i v 3 I Ak

100,000
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(a) Explain why the IS-curve slopes down and to the
right. Explain the difference between a movement

along the IS-curve and a shift of the IS-curve.

(b) What is the crowding out effect? Can crowding

out be avoided?

(a) Suppose an economy is described by the following

equations :—

2

4937 7

4.
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C=10+0.8Y
=140 - 20i
Md=0.5Y -50i

Ms = 500

Where; C = consumption function, I = investment,
i = rate of interest, Md = Demand for money and
Ms = Money supply.

Derive the equation of the IS-curve and the LM-

curve.

(b) Why does a change in price level moves the real
output (GDP)demanded in the opposite direction?

3. (a) Show the labour market equilibrium with the
help of wage-setting and price setting-relations

(Diagram is required)

(b) Suppose that the mark-up of goods iarices over
marginal cost is 5% and the wage-setting equation
is W =P(l-u).

Where u is the unemployment rate.

P.T.O.
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(i) What is the real wage, as determined by
the price-setting equation?

(il) What is the natural rate of unemployment?

(a) Define aggregate supply (AS)- curve. Explain the
effect of an increase in the expected price level

on the aggregate supply curve.

(b) Discuss the short-run and medium run effects of
an expansionary monetary policy. (Diagram is
required)

(a) What is the inflation? Give two costs of
anticipated inflation and two costs of unanticipated

inflation.

(b) Define natural rate of unemployment. What are

the two main costs of unemployment?

(a) How does the expectations-augmented Phillips

curve differ from the traditional Phillips curve?

(b) What are the policy implications of the short- run
Phillips curve?

4937 5

7.

(a) What are the items to be included in the balance
of payment of a country?

(b) Explain the relationship between the current
account, the capital account and the financial
account.

(a) Determine the exchange rate with the help of
demand and supply analysis.

(b) Analyse the J-curve with the help of a diagram.

(w) wEEg fF IS-9% A ok o @R | g R
IS-TF & &Y T 3 IS-6h & Sl & aie I
W Y|

(@) kT 3T wWE w1 27 F FISRT I A w=
W e 87

(w) w7 v fF Fd srfemear @ 9o wliRew
i R R W ® -
C=10+0.8Y

I=140-20i
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What is the money? What are the functions of

money?

IET 4T 27 WET B W w87

(a) How does equilibrium come about in the money

market?
(b) How do banks create money?
() I WO ¥ AT B I 87

(@) d& R @ T 87
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2. To=sl Ui Tl & IR Rl (b) Explain why the lump sum tax multiplier is smaller

-

than government purchase multiplier.
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q . government purchase on the budget surplus.
! ¥
Section A
Tole JERY w1 27 auic AT W WEN Wi ® wNE
GE—F ot AR |

1. Explicate the following concepts:- 5. What additional variables come into play when foreign

—_———

trade 1is introduced in the national income

determination model? How do they affect national

(a) Macroeconomics policies.

income equilibrium?

(b) Business cycle.

P.T.O.
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3.

T S Tea Y IR ST SR 468 W el SR
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(a) Suppose structural equations of an economy are

given as follows:

= CH
C= 100+0.75Y
1=100

Find the equilibrium values for Y and C.

A AT for Thdl sreiedeeen & aEFToie Tl 38 WhR
Ry W &

Y= C+I

@]
1]

100+0.75Y
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Fr=foiRaa sauronsl & =ren ST -

() wofte e SfEr
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Explain how investment is supported from savings by
(1) the private saving (2) by the government saving

and (3) by foreign saving.

sy 3 FRw s ¥ e wer e fear 2 (1) el
Tod (2) WER w=a IR (3) fRW s smn

The multiplier for a two sector economy is computed
to be 4. Drive the following: (a) the saving function

and (b) the consumption function.

q a9 sRfaEen & g e 9 e 4 & W F A
R 81 FrefRan @ g AR (F) w9 e i
(@) TR Tl
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4.

Define marginal propensity to consume and marginal
propensity to save. How is marginal propensity to
save defined in terms of marginal propensity to

consume?

Qi I v S G se ey sl aieiie S
g I e & e § Wi e weafa W e
wRfte forar W 87 ¢

Define money market equilibrium with the help of a

diagram.
3T I EET ¥ T GO Age I R sl

If the reserve ratio is one and people hold only

checkable deposits. Find the value of money multiplier

T JRRM U TF T 3N AN had Ak ARG S @

Tl & E H T A g

Explain the determinants of the demand for money.

— e e Pt
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\
Section -B

Define economic growth. Can average labour
productivity fall even though total output is rising?
Can the unemployment rate rise even though total

output is rising?

e ferm s afafta il = g It T @
SEE SHET S ITIGhal TR Fehell B 7 T el Sedle sigw
F TENE RN W 9 el 87

Define the term national income. What adjustments
are required to calculate the net national product
(NNP) at factor cost from the gross domestic product

(GDP) at market price?
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1. (a) What do you understand by ‘research’? Explain the different steps involved
in the process for creating a good research project in economics. )
(b) What are the key attributes of a good research Design? What are the different
types of popular research designs available? ©
‘ ®
2. (a) Differentiate between scientific and non-scientific research. )

(b) Explain the types of reasoning used in economics research with
examples. C))
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3.

What do you understand by ‘big data’? Discuss some non-traditional sources and
non-traditional methods of processing social and economic data. (18)

What is meant by literature review? Explain the effective approach to literature
studies for a research problem. (18)

In household surveys, what are the main issues faced in i) defining households,
ii) measuring income, and iii) measuring consumption? (6x3)

Write short notes on : (6,6,6)
(a) Conclusion follows from the evidence

(b) Concepts, constructs and variables

(¢c) Discuss the structure of MOSPI

(%) 309 ‘Wer’ ¥ o TEE T T W TEH ISl My IRAGHT S S Wik A

it AT RO = e AR . (9)

(@) T 3 My ReweT it e FRvar =or €7 T wehR & Suerer SRt e
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5. (a) What are the different processes required to . e '
empirically test any analysis in a project? €)) Name of tl;e Paper - : Resea;ch Metthodology‘
-(b) What is the role of a literature review in writing Name of the Course + B.A. Economics Hons -
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6. Write short notes on : . : (6,6,6) 2. Attempt any five questions.
(a) The data lifecycle ‘ . ' 3. Al questions c‘arry equal marks.
(b) The four key. design attributes ‘of any research ‘ 4. Use of a simple calculator is allowed.
(c) Discuss the structure of MOSPI ) "5. Answers may be Writfen either in English or Hindji;
. but the same medium should be used throughout the
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] Tafee paper.
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(a) Differentiate between inductive and deductive

research.
(b) .Explain the three different types of scientific
research projects.

(c) What do you mean by ‘scientific method’? Mention

and explain the four characteristics that any
‘scientific method’ must satisfy. (6,6,6)
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2.

Discuss the evolution of the system of official
‘economic statistics in India. What do you think are
the main problems in the system, and what can be

" done to improve the system? , (18)
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What are the different forms in which data for any
variable ate available? Is it possible to convert one
form of the variable to another? ‘Explain using
examples. ' _ (18)
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‘(a) What is meant by :

(i) .a unit of analysis,
(ii) a construct,
(iii) variables - (8)

(b) What are the different types of variables that can
be classified depending on.their intended use?
-Explain with examples: ~ (10)
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