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Basic Statistics for Economics
GENERIC ELECTIVE
I/IV/VI/VIII

Maximum Marks : 90
uite : 90

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

2. Attempt all questions from Section-I and two questions each from Sections-II,

III and IV.

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

4
4i  Questions in Section I carry 15 marks and all questions in Section II, III and

IV carry 10 marks.

5. Use of Simple Calculator is allowed.

6. Answers may be written either in English or Hindi; but the same medium should
be used throughout the paper.
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1. (@)
(b)
2. (a)
(b)

2
Section — I

(Attempt ALL Questions)

“Statistics is a backbone of business decision” Discuss with types of its

application in business? (10)

Calculate mean and median for the following sample? (5)

18,10,15,13,17,15,12,15,18,16,11

Define the ‘Mean’, ‘Median’, and ‘Mode’. In which scenario would the

Median be a better measure of central tendency than the Mean? (10)

Calculate Variance and Coefficient of Variation of the following data

(in kgs) Q)

Fruits (Kgs) 4 2 1 0 1

Section II
(Attempt ANY TWO Questions)

3. In a factory producing spark plugs A, B and C manufacture 45% 35% and 20%

of the total output respectively. Out of their output respectively 4%, 3% and 2%

are known to be defective. A spark plug is packed at random and is found to be

defective. Find the probability that :

(2)
(b)

(©)

It is produced by machine A
It is produced by machine B

It is produced by machine A or B (3+3+4)

3
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4.

A survey shows 56% of all workers have Life insurance, 68% have Health insurance

and 49% have both benefits. A worker was selected at random.

(a) What is the probability that the worker has neither health insurance nor a life

insurance?

(b) What is the probability that the worker has health insurance given that they

have a life insurance?
(c) Are having health insurance and a life insurance independent events?
(3+3+4)
(a) What are mutually and non-mutually exclusive events? Explain with a suitable

example. ()

(b) In a class of 50 students 20 like Statistics, 15 like history and 5 like both.
What is the probability that the student likes at least one subject? (&)

Section — I1I

(Attempt ANY TWO Questions)

The lifetime of cutting battery has a Mean life of 800 hours and Standard deviation

is 90 hours. Assuming the distribution to be normal. Find :
(a) the percentage of batteries with a lifetime of at least 900 hours.

(b) the population of batteries with a lifetime between 750 to 850 hours.
(5+5)

In a class of 15 students who gives test mean is 28.1%

(a) Calculate mean and standard deviation of the distribution.

PTO.
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(b) Determine the probability that more than four students give the test.
(5+5)
8. (a) What is Uniform distribution? When is it used? (5)

(b) Given X and Y are independent random variables with E(X) = 10, Var(X)
= 4, E(Y) = 20, Var(Y) = 9.

Find :
@@ EQ2X +3Y)

(i) Var(2X + 3Y) (5)

Section — IV

(Attempt ANY TWO Questions)

9. (a) What is null and alternative hypothesis? Explain using suitable examples.
®)

(b) Differentiate between Type 1 and Type 2 errors? %)

10. (a) What do you understand by p value? Explain the use of p value in hypothesis

testing and decision rule in comparison to level of significance. 5)

(b) A dry fruit company claims that every pack of dry fruit carries 100 grams
of almonds. A sample of 25 packets was selected to ensure that the content
is not less than 100 grams. The weight follows normal distribution with

population standard deviation of 10.

Frame the appropriate hypothesis and test at 5% level of significance (using

the concept of p value)

Interpret the result. (5)
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11. (a) Arandom sample of 110 observations has mean 0.81 and Standard deviation

0.34.

Calculate 95% confidence interval for population mean. (5)

(b) How Confidence Interval is helpful in taking Statistical Decisions? %)

ws - 1

(@t g7 i 2)

L (%) “aRere eEien Foll & A 27 oaes § T8 i B YRR 9 e ==
Hitog ? : (10)

(@) FefcRaa 7 & o Wem (Mean) 3R WAt (Median) St 0T I ?
()

18, 10, 15, 13, 17, 15, 12, 15, 18, 16, N

2. (=) “mA’ (Mean), Witas’ (Median) 3R ‘sge@’ (Mode) @l aReIg Sifste fra
Reify & wieaent, wem A goT | Salg W9 A S8 W9 BN (10)

(@) Fefoiag siwsl (e &) & waRer (Variance) 3T WeRer quniss (Coefficient
of Variation) &t IO ST (5)

W (RrdmT) ;| 4 2 1 0 1
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ws - I
(=T & g7t & IR 7)
3. G T SR AR U B ¥ W A, B SR C el ST S HA: 45%, 35% K

4.

20% TEET TR F1 ST ST ¥ A FA 4%, 3% SN 2% AW WY SN B TH
T e AGRSSE (random) T ¥ T IR & IR o5 ool WA W 21 Shent Wikt
A g o :

(%) e e A sR i 2
(@) e Wi B g7 R 21

(1) 95 Wl A @ B g i 21 (3+3+4)

oo w¥eor A AT <o § B 56% SR & R Sie S (Life insurance) ¥, 68%
R e 9 (Health insurance) 3 3 49% ® T 3 81 TR S W AGRSEH T

¥ T
(%) =uet o MR 8 TR it & U T O e S ¥ 3R T 8 e Sr?

(@) saeh o Wide @ T e & I RS S 7, 98 O g8 [ 39 I Sie
W o 27

(1) = | R 3R G ST B T TR (independent events) 27

(3+3+4)

A




—-\NM'_/_’_,«.\M

5079 7
5 (%) WeR smEst (Mutually Exclusive) 3% IX-TRER S@eh HcAN &1 &7 UG

JeEROT AR SR (5)

(&) 50 ST o TS T F 20 H AR TS 2, 15 H 3heE T € IR 5 A
e ¥ 9 T M ¢ o @ w9 ¥ w9 e v we 27 (5)

wWs - I

(=5t & 777 & IR 7)
6. T Yo = e sieAdE (Mean life) 800 T 3R e fa=Ie (Standard deviation)
90 W 1 I% WY §Y % ReRer WM (Normal) €, ¥R IR : -
() I YeRA =1 R R Shoreh &9 ¥ F9 900 HS B

(@) 3T Rl o W@ (population) TFEHT Sawerer 750 A 850 el & I+ B

(5+5)
7. 15 SE 9 TH FEN X SN Qe & §, weA (Mean) 28.1% 2
() foeRor & e Sl W fomerT &l U Shifom
(@) Ee MR I Ao fF R ¥ St o el W9 € (5+5)

8. (%) um@ww f&@R@r (Uniform distribution) 0 27 SURT TR & ferar s

87 (5)

PT.O.
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() T oI X 3R Y e Agies R & wel E(X) = 10, Var(X) =4, E(Y) =20, Var(Y)

=9 T i
(@) B2X +3Y)

() Var(2X + 3Y) )

we - IV

(fF=8t & g7t & TR 3)
9. (&) I UReew (Null Hypothesis) 3R derfeuss URevea T (Alternative Hypothesis)
w1 27 UG IIEWN Tl ST I SR (5)
(@) T/=T 1 (Type 1) 3K T 2 (Type2) TRA & S 3T T ARI? (s)

0. (%) p-o A T FAN TER &7 IRGETT W F p- I & ST R A & TR
(1evel of significance) @t Terrll ¥ Fota Fam (decision rule) St = Sifow1

()

(@) T T e BN 6 I 8 7 TE He B 70T Iae § 100 W 9EE B 3| 98
gt & @ o fF el 100 79 ¥ @9 6 2, 25 YRl o U A O

T TSR 10 A T o A On TSRO S are Rt 81 SuEd IReaed
TR T 3MR 5% Areferdl T R (p-3eg it FAELRN AT ITAN FA Y ) A0
FHifsrel TR St =E STl (5)
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1. (&) 10 Yol (observations) & Uh UGRSE T T MeA 0.81 IR A oot

0.34 21 wWaET WA & U 959 e a0 (confidence interval) ht IO

R (5)

(|) wiemaE ol a9 W fSwam @@ (Confidence Interval) HY WEEE Bl
27 (5)
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Cumulative Probability
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0.9082
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0.8264
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0.9984
0.0988
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05239
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07123
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8051
08315
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0.8770

0.8962
0.8131
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0.8515
0.8608
0.9686
0.8750
0.9803
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0.8881
0.5903
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0.9861
4.9971
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0.9989
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0.5278
0.5675
0.6064
0.5443
0.6808
07157
0.7486
07794
08078
0.8340
0.8577
0.8790

0.8880
0.9147

0.8292
0.9418
0.9525
0.8616
0.9693
0.9756
0.9808
0.9850
0.9884
09911
0.8932
0.8049
0.8962
0.9972
0.9979
0.9985
0.9989
0.8992
08995
0.9936
0.9887

0.5319
05714
0.6103
0.6480
0.6844
0.7190
0.7517
07823
0.8106
0.8365
0.8589
0.8810

0.8997
0.9162

0.9306
09429
0.8535
0.8625
0.9689
0.9761
09812
0.9854
0.9887
08913
0.9834
0.9951
0.9963
038973
0.8980
0.9986
0.9990
0.5993
09985
0.9996
0.9997

0.535¢
0.5753
0.6141
0.6517
0.6878
0.7224
0.7548
0.7852
08133
0.8388
0.8621
0.8830

0.9015
0.9177

08318
0.8441
0.8548
09633
0.9706
0.9767
0.3817
0.9857
0.830
0.8916
0.9936
0.8952
0.5964
0.9974
0.9981
0.9986
0.9990
0.9993
0.8895
0.8997
0.8808
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Appendix B Tables

TABLE2 DISTRIBUTION

12

Aren ar

probubility Entries in the table givet values for an aren
or prohability in the upper wil of the s
distribution. For exumple, with 10 degrees
of freedom and a 05 area in the upper tail,

0 B fos = LBI2
Degrees Area in Upper Tail
of Freedom 20 .10 05 025 01 005

1 1.376 3078 6.314 12,706 31.821 63.656

2 1.061 1.886 2930 4.303 6.965 9,925

3 978 1,638 2353 3182 4541 5.841

4 b4l 1.533 3 276 147 4.604

5 920 1476 2015 25 3.365 4.032

6 906 1440 1.943 2447 3.143 3207

1 896 141S 1.895 2.365 2.99% 3499

8 889 1397 1.860 2306 2.896 3355

9 883 1.383 1.833 2,262 2821 3350
10 879 13722 1812 2228 2764 3.169
u 876 1.363 1.796 2201 2,718 3.106
12 873 1.356 1.782 2179 2.681 34085
13 870 1.350 1771 2.160 2.650 3o
14 868 1.345 1.761 2145 2624 2977
15 866 1341 1.753 2.131 2.602 2.947
16 865 1.337 1.746 2120 2.583 2921
17 863 1333 1.740 2110 2567 2.898
18 862 1330 1.734 2101 2.552 2.878
19 861 1328 1.729 2.093 2.539 2.861
20 860 1325 1735 2.086 2528 2.845
21 859 1323 1731 2.080 2518 2.831
22 858 1.321 1717 2074 2,508 2819
23 838 1.319 1.714 2.069 2,500 2.807
24 857 1318 171t 2064 2492 277
25 856 1316 1.708 2,060 2485 2.787
26 856 1.315 1.706 2,056 2479 2779
27 855 1314 1.703 2052 2473 27
28 855 1313 1.701 2048 2467 2.763
29 854 1311 1.699 2045 2462 2756
30 854 1.310 1.697 2.042 2457 2,750
31 853 1309 1.696 2.040 2453 2744
32 853 1.309 1.694 2037 2449 2738
33 A53 1.308 1.692 2,035 2445 2,733
k| 852 1307 1.691 2032 2441 2328

e gL,

P P g
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Appendix B Tobles
TABLE 2 ¢ DISTRIBUTION (Continued)
Area in Upper Tail
Degrees
of Freedom 20 10 05 025 01 005
30 846 1.292 1664 1.990 2374 2639
R1 846 [.292 1.664 1.990 2373 2638
82 846 1292 1.664 1.989 2373 2637
83 846 1.292 1.663 1.989 2372 2,636
84 846 1.292 1.663 1.989 2.372 2636
85 846 1.292 1.663 1.988 2,371 2635
86 846 1.291 1.663 1988 2.370 2.634
87 846 1.291 1663 1.988 2370 2634
88 846 1.291 1.662 1.987 2369 2633
89 846 1.291 1.662 1.987 2369 31632
90 846 1.291 1.662 1.987 2.368 2632
91 846 1.291 1.662 1.986 2368 2.631
92 846 1.201 1.662 1986 2.368 2.630
93 846 1.291 1661 1986 2367 2.630
94 845 1.291 1.66% 1.986 2.367 2.629
95 845 1.291 1.661 1.985 2.366 2.629
96 845 1.290 1661 1985 2366 2.628
97 845 1.290 1.661 1985 2.365 2.627
98 845 1.290 1.661 1.984 2.365 2,627
99 845 1.290 1.660 1.984 2364 2.626
100 845 1.290 1.660 1984 2364 2.626
® 842 1.282 1.645 1.960 2.326 2.576
¢
PTO.
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Numbsr in the S

ble reprasents :

PiZs3) :

g
: 0O an o ki 004 Q05 0.06 807 008 003
35| 002 nom £081 fLi 1} LO0 et R b4} 6001 o 001
-34 ] 0093 0018 oo o003 oom GoGs o003 00m 0803 08592
-31] Do 0003 0039 000 0008 0008 0008 0008 06007 0o
-30 | 0013 H013 013 0012 e mn 001 mn 0010 0010
-281 0018 0018 2018 o0 e o6 0818 0015 mis 001¢
-28 | o8 005 0024 00 03 ooz f1ird] Lo oo o8
~27 1 0035 0034 o o032 £a3! 2030 0628 0028 k1174 Ji7; ]
~26 | 0087 048 044 0083 oot 0020 0539 0038 0oz £936
~251 062 0080 gosg 0057 0088 0058 00s2 0088 £048 0048
-24 1 0082 080 pors 0075 1073 Lon 0058 0088 0068 0034
-23 | D107 iiiid 0102 0038 o088 o4 RiacH {089 0087 0634
2208 m®s o mm O3 gz gns gus g3 oo
-2% 1 0179 o1 26 0168 g1z 0188 piss 0150 0148 na
-20 1 0228 ma b2y 22 007 a2 0197 Ji1):74 g}t 83
-15 0@ [zB1 574 Q288 0282 D5 070 0244 0338 03
-5 ] 0388 0O Jrc -V << R i< v R 1 <Y s o3 05301 175 4]
~17 1 pus B£43B 0427 DB a8 DAY mez o038 L3 0387
-16 | 0548 0532 052 0518 0505 0495 0485 4TS 0465 D455
~$5 | 0888 0555 2643 0830 {818 0508 a8 0582 osn L858
~1.41 0808 o g778 oA arig 0% Rirrdl 0103 £694 0681
~13] 0868  08® 093¢ 098 o £88s 0858 0883 04338 0B
~12 ] 115 1131 12 1883 1075 1058 1038 1020 {115 0855
~1.3 ] 1357 A3 A3 322 2n A3 1230 1210 180 1170
~10 ] .1587 1562 838 1518 L4 7 1459 1486 M3 1401 1378
05| 1ssr  gms  vee 1762 13 71 1685 680 1635 16T
08| 2118 2050 2081 it 2085 a8n 1848 1922 1884 .1857
-0.7 | 2420 2389 2358 230 2258 2265 2238 2208 277 2148
-08 1 213 ;i) 2676 2643 281 2518 B8 BW 2483 2451
-5 | 3085 3080 Japs 283 2546 2812 B 2843 2810 2316
~048 1 3346 3/09 a7 3338 0300 34 318 3w 3188 3
831 382 33 3788 307 369 3832 J588 3557 3820 3483
-02 | A7 4168 4128 4080 4052 403 3974 383 i1 3859
-0 | 4602 AS82 A5 M. 4443 4408 A38¢ 4325 4288 A28
~0.0 | 5000 4860 4920 4880 4840 AB0Y Al8Y AT 4581 A58

]

R i o SOV
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a 0.25 0.1 0.05 0.025 0.01 0.005 | 0.0025 | 0.061 | 6.0003
1000 3078 | 6314 | 12706 | 21821 | 63686 | 127.321 | 318.289 | B36.57¢
0.81e 1886 | 2820 | 4303 | €965 | 9.92% 14089 | 22328 | 31600
0.765 1638 | 2353 3182 4541 5.841 7453 10.21% | 12924
0.741 1533 2182 | 2776 | 3747 | 4804 5538 7173 8.610
0727 | 1476 2.015 2571 3365 | 4.032 4773 5.894 8.869
0T 1440 1943 2447 343 3.707 4317 5.208 5.959
0.1 1415 1895 2365 | 2998 | 3493 4028 4785 5405
0.708 1.397 1860 2306 | 2896 | 3355 3833 $.501 5.041
0.703 1383 1833 2.262 2821 | 3.250 3630 4297 4.781
0.700 1372 1812 2228 | 2764 3.169 3.581 §.144 4587
0.697 1383 1796 2.201 2718 3.106 3497 4.025 4437
12 0635 1356 1782 2173 2.681 3.065 3428 3.930 $.318
13 0.694 1.350 137 2.160 2.650 3.012 3372 3.852 $.221
14 0.682 1.345 1761 2.145 2624 | 2977 3326 3787 4140
15 0.691 1341 1753 2131 2602 | 2.947 3.286 3732 4073
16 0.6390 1337 1746 2120 2.583 2.921 3.252 3.686 4.015
17 0.689 1333 1740 210 2867 | 28398 3222 3646 3.365
18 0688 1330 1734 2.0 2552 | 2878 3997 3610 3822
19 0688 1328 1728 2093 | 2539 2.861 3174 32579 3.882
20 0687 1325 1725 2086 | 2528 | 2845 3162 3552 3.850
21 0.656 1323 1321 2.080 2518 2.831 335 3527 3813
22 0686 1.321 137 2074 | 2508 2.818 318 3.505 3.792
23 0.685 1319 | 1714 2069 | 2500 | 2807 3104 3.485 3.768
24 0685 1318 17 2064 | 2482 | 2797 3.091 3.467 3745
25 N84 1316 1708 2060 | 2485 | 2787 3.078 3.450 3725
26 06384 1315 1708 2056 | 2473 | 2773 3067 3435 3707
27 0684 1214 1703 2082 | 2473 | 277 3.057 3421 3683
0683 1313 1701 2048 | 2467 | 2763 3.047 3.408 3.674
29 0.683 131 1893 2045 | 2462 | 2756 3.038 3.396 3680
0683 1310 1697 | 2042 | 2457 | 2750 3.030 3.385 3.646
0.681 1303 1684 2.021 2423 | 2704 2.971 3.307 3.551
0679 | 1296 1671 2000 | 2330 | 2660 2.915 3.232 3460
D677 | 1289 1658 1980 2.358 2817 2.860 360 3373
PTO.
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t Table
cum, prob Las tas L) tas feo tes Lars 45 T [T £ asas
onreail 0.50 026 p.20 8.15 0.10 0.08 10025 0,01 00058 0001 0.0035‘
wo-talls 1.00 0.50 0.40 0.38 0.20 0.10 0.05 0.02 001 0002 0001
o
1 0G0 1009 1376 1963 3678 127 3182 6366 31831 63662
2 0000 0816 10863 1385 1886 4303 B 985 8928 2237 31598
3 00600 0765 0978 1350 41638 32 4 531 5 881 0215 12924
4 0000 07a1 094t 1180 1533 278 3747 4. 604 7173 8610
5 0000 {727 G 82¢ 1156 1476 2587 3365 4032 5893 % 888
- & 00T fﬁm‘;& ﬁ;&@ @g@sas: wisan ! ’ k
; 7} o 3,% 0898 i 9 1Aars
‘E K. my M k%
§i

0ETE

0873 1083 135

0870 1079 1350

0 568 1076 1.338 1761
1.341 1783

2131

P S eEsT ATEY TR 2B
| B, 983, BFAD. i mﬁ?o 2557, 3 64
; 167 sl saas e m@f 28150 fig :, r
| {7 e 14eb 1429 | 200y 25390726t hENE 96
L CoWday . vas 4728 z0s | 25z T 264%, i3S9 S50
1063 1323 1721 2080 2518 2831 3527 3 8319
1.06% 1321 kAT 2073 2508 288 3508 I
1050 1318 1714 2089 2 500 2807 3485 3768
105% t318 171 2064 2492 2197 3467 3745
10358 138 ‘?63 2088 3450 3?21‘:
% O TR N SIEEES
s ”&@%‘5 1057 $aW 1A0% . 2em *ﬁm
| ~088Y., ﬁ@é 8 ,sgséﬁ 376V %&& zg&@g
5 § ooy a“mﬁ m&zf fﬁ& 5 i
{851 10580 1303 1684 2021 F 423 Z 104
g 848 10458 1286 1671 2008 2350 2 660 3232 3460
G 848 1043 1292 1664 1450 2a74 2638 3185 3416
4.845 1042 1.250 1660 1684 2.364 2626 kR ¥A 3.390
2 | - 0842 1037 8'382 1845 !‘}62 ?330 2581 3088 3300
X - B EEL L ‘ T ST Y
B U003 < BETL . DR '&m ﬁm 1585 W mg% %, @sm 080 HEHY
o 50%  G0% 709  80%  90%  05%  08%  99% 998% 999%
Confidence Level

(300)

[N



