[ ['his question paper containg 20 printed pages. |

Your Roll NOicsoionssesss .
Sr. Nooof Question Paper @ 1021 K
Unique Paper Code c 2274001202
Name of the Paper ¢ Basic Statistics for Economics
Name of the Course o BLAL (Prog.) GE
Semester |

Duration : 3 Hour Maximum Marks : 90

Instructions for Candidates

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

o

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.

3. All intermediate calculations should be rounded off to 3 decimal places. The

values provided in statistical tables should not be rounded off. All final calculations

should be rounded off to two decimal places.

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

5. Statistical tables are attached for your reference.

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

L

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 questions.

feregl <t Jo=at & Ie dford |

1. i
(@) Explaiy the following :

(1) Measyre of réliability

(ii) Stratifieq random sampling



1921
3

(b) Cal
culate 2 VATIGNCE. § - -
ale range, variance, standard deviation and cocfficient of variation for

the following data :

22, 25, 23, 20, 24 (5+5)
(37) F=fRan o e R -

(i) Rvawtaar @ W
(it) =hga aghos @

(%) F=iolea et @ forg @, R, W Ree sk BT @ i @ T0F
a’ﬁﬁﬂ' : '

22, 25, 23, 20, 24

2. (a) Explain how the mean compares to the median for a distribution as follows:
(1) Skewed to the right

(i) Symmetric

(b) Explain the following methods of graphical display. Also mention their use in .

describing quantitative data.
(i) Dot plot

(ii) Histogram | (5+5)
(%) o o Faeren & fore o feen o e R e 2

(i) 9 F |

(ii) &R

P.T.O.
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@) mﬁw%@%ﬁﬂmaﬁﬁﬁmmumhmmmﬁ
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(i) e wie

(ii) feeenm

3. (a) Consider the following sample of five measurement :

3,2,2,1, 4.
(i) Calculate the range, variance (s?), and standard deviation (s).

(i1) Add 3 to each fngasurement and repeat part (a).

‘ (bj Explain elements of Descriptive statistical probléms (5+5)

=

(s7) it wmd @ FeAfeiee R wfEER A ;
. 3,2,2,1,4
(i)l aﬁ'ﬁ, TR (52) R WEE e (s) o T0E AT |

(ii) q?a?ﬁmﬁaaﬁ% S AT (a) S AT |

(@) mﬁmaﬁaﬁum&ﬁ%aﬁﬁmmu

4. (a) The output from a statistical software package indicates that the mean and

standard deviation of a data set consisting of 300 measurements are Rs. 1200

and Rs. 200, respectively.
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(1)) What can be said about the number of measurements between Rs. 1000

and Rs. 14009

(i) What can be said about the number of measurements between Rs. 1200
and Rs. 16007
ples :

b alc ate & ®
(b) Calculate the mean, median and mode for cach of the following sam

@ 8, -1,4,4,1,5

() 3,4,6,4,3,4,5,4,6,2,3,4,5 (5+5)

(57) v wReaiy diwede Taw & aSee ZR e B 300 A Y 3T HT
e 3R AT e waE: 1200 29 3T 200 T T

-(i) 1000 T 3 1400 T & S AT A GEw DGR A T wel A FH
27 |

(ii) 1200 T 3 1600 TR D 99 A A GEN H AR H M HEHFEA
37

() e e ¥ % e @ fore e, o S A A T A
08 -1,4 415

(i) 3, 4, 6, 4, 3,4,5,4,6,2,3, 4,5

RT.0.
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SECTION 11

Do any two questions.

et & yvAr @r Ier @i |

(a) Many undergraduate students in India study abroad as part of their ecducation.

Assume that 60% of the undergraduate students who study abroad arc female
and that 49% of the undergraduate studcnts who do not study abroad arc
female. Gi\}en a female undergraduate student, what is the probability that

she studies abroad?-

(b). In a random sample of 106 social robots, 63 were built with 1eg,s only, 20
'with wheels only, 8
wheels. If a social robot is de51gned with wheels, what is the probability that

' (5+5)

w1th both legs and wheels, and 15 with neither legs nor

| the robot also has legs?

(s1) s ¥ ot s B o e o < o ¥ R o 1
o o ¥ T O AR T O ¥ A 60% e ¥ SR Fm ¥ s
Hﬁ?ﬁﬁ‘d’l’@fﬁlﬂﬁﬁﬁ% 499 ARG F1 Tk ARET TR B W @ T,
=aa) Wi @ i 98 fRw ¥ e 2t | '

(=) 1péwﬁ$ﬁﬁrﬁ%wu@%ﬁw§rﬁ, 63 %ﬁéﬁﬂ'%m‘wwﬁ,zoﬁaﬂ
v%ﬁraﬁ‘maeﬁﬁfraﬁzm%m 3?R15=r€fﬁff 3T+ & ufRd & w
o v R e @ TR @ e R R e 2, e
2 T Wee & T sh BT |
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0. a) An g cations and B.
( n ambulance station has one vehicle and two demand locations, A

The alalts i | . 1inutes
he P'Ulmlnhl_\‘ that the ambulance can travel to a location n under 8 1

1S .58 for location A and .42 for location B The probabihity that the ambulance

18 v ot ; ! ,
l‘“\\ at any point in time is 0.3,

() Find the probability that emergency service can meet the demand for

an ambulance at location A.

(i) Find the probability that emergency service can mect the demand for

an ambulance at location B.

(b) A survey of magazine subscribers showed that 45.8% rented a car during

the past 12 months for business reasons, 54% rented a car during the past

12 months for personal reasons, and 30% rented a car during the past 12

months for both business and personal reasons.

(1) What is the probability that a subscriber rented a car during the past

12 months for business or personal reasons?

(ii) What is the probability that a subscriber did not rent a car during the

past 12 months for either business or personal reasons? (5+95)

(31) wmﬁ?@aﬁﬁwmaﬁtﬁmwﬁ,v R | a2 v 8
e & SR T T W AT O ) B 98 WM U foe 58 SR W A @ fw
42 21 0.3 G 2 Fon daer foRdt S R R R L

(i) 3@ =T W W W DS R SR F T A T YR AT
) T T FHA € |

P.T.O.
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= @ A TR S SR fo STATAERIeT ¥A T B W e ot Wi

(i)
1 qU R T B |

(@) qferr EET @ U FAeor A war wen ? fF f@d 12 wWEA @ R 45.8% A

(a)

(b)

anaafad ERON A Y TR R W, 54% X Afn ween F fow 12 wde
& ok T @R AT el SR 30% 7 faed 12 WEAN & IR a3

T Al WRIN | Y HR FRUT ww o
(i)wﬁwmﬁméﬁwmﬁwmmm%ﬁ@%u
&R B IR TH HR T W R B? |
(ii) el o R 3 R e ¥ frew 12 AR @ AR e @ T
FRO ¥ HR TR o T @ R |

Suppose that a particular NBA player makes 93% of his free throws. Assume

that late in a basketball game, this player is fouled and is awarded two

shots.

(i) What is the probability that he will make both shots?

(ii) What is the probability that he will make at least one shot?

All firms that use diversity training, 38% state that their primary reason for
using it is to stay competitive.

(i) What is the probability that in a sample of two firms that use diversity

training, both primarily use it to stay competitive?

(i) What is the probability that in a sample of 10 firms that use diversity
| (5+5)

training, all 10 primarily use it to stay competitive?
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(30) 307 ARre o s frdy wevdve Rrstdh o W st w936 a1 W R T

ST A @ it ¥, 30 RIS Y e R v & o S@ A e o o
T

(i) == = whaar 2 e a8 9 i wRmET?
(it) S e wifrwer 2 7 98 W A w9 T gie TR
(%) = wafar faferar e gudn et 3 | 360 @ § B T ST HE
DI Wl wRr wierEt @ R

(i) Tafererar witreror or SwaiRT oy areht 2w o ey ¥ e o e @ T,
T T T ¥ i o Y & o gwe Iud o 87

(ii) ffeear wiemer = Sw@ wE O 10 W @ R, T 10 Te T N
WRTeTt o @ & U ST SYART 6 g adn Gorae 2 7 '

SECTION III

Do any two questions.

fa=s1 <t yot @1 Ier ot |

8. (a). An NGO conducts a survey to enquire about technology usage among senior
citizens. The survey reveals that 30% of senior citizens use technology
intensive devices such computers, laptops, smartphones, etc. Assuming that
the no. of senior citizens who use technology, X is a Binomial Random
Variabie, if 15 senior citiZensl were surveyed, answer the following (Use

Binomial Probabilities table if needed):

P.T.O.



10

1921
(i) probability that a maximum of 2 senior citizens use technology intensive

devices.

(i) probability that exactly 5 senior citizens use technology intensive

devices.

(b) Itis given that railway fare, X is a random variable which follows Normal
Distribution with a mean value of Rs. 385/ticket and standard deviation of

Rs. 110. Given the above, answer the following using Normal Distribution
Table :

(i) Probability that railway fare is Rs. 250 or Less

(i) Minimum Price of the top 3% most expensive fares

(57) T I R T AR AR @ e FAR R T B AR A AT FA
2 g T G0 ST HE 21 EHA A T T € R 30% GRS AW
FefiTe &1 YA T I AR AR ¥, X fiue argee X E, 9 15 ks
FRIREY & wdeT far o, @ Fefeia @ 3w AR (3R sEwmw B A

fae Gereran fereRT ST ITANT oY ) :
(i) T G 2 o ST 2 RS AN WEfE! e STl & SUART
FA B 7
(ii) @ G 2 Fp e § 5 aRes ARRE AR TET ITER0N & ST
A B? |
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(F) @& Rar wr @ fy e fan, anﬁ,{ﬁmﬁm%vﬁz{mﬁmﬂmﬂwm

® et sitae s v 385 / feme w1 R 3l e fae 110 TOX T B IHAFA
71 I A

® 2@ T, were faon afer o gua e gy i
(i) < wvaen 2 fas e fwmar 250 TR A1 IEd w7

(i) T 3% v N Rl o =g AW ?

9. (¢ ‘ N . s ) . ]
(@) Data suggests that a machine’s running time is uniformly distributed between

8.5 hours and 12 hours. In the given context, answer the following questions:
() Probability that a machine will have a running time between 9.5 hours

and 11 hours.-

(ii) Out of 1000 such machines, how many will have a running time of at

least 9 hours?,

(b) IQ tests are used to provide admissions to candidates for specialised training
in an institute, where only those falling in the top 5% of the IQ scores
distribution qualify. Assuming that the IQ values are normally distributed with

a4 mean of 100 and standard deviation of 15, answer the following using

Normal Distribution Table :

(i) At what minimum IQ score can an applicant qualify?

~ (i) Will the top 5% criteria change if the std. deviation of 1Q values is

changed to 20, assuming the minimum test score stays the same as

cglculated in part (1)? (5+5)
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(3r) Fer T
Wmm?uﬁqwﬁaﬂfﬁ,

(i) i AR D AT W 9.5 @ 1 W @ A A R widw B
(i) @woom‘nﬁfﬁmﬁmaaﬁmwm%wm%ﬁm?

(=) IQqﬁaﬁﬁmeWﬁﬁﬁwﬂm%ﬁwﬁﬂﬁﬁmmaﬂﬁ

= fare fawan S B, WSt 1Q TAR TR & W 6% X I A B A W B
3| ¢ WA gY T 1Q I FRIT ¥ ¥ 100 & e AR 15 & AFE famer & @
ﬁaﬁammﬁi,wmmﬁlﬂmmaﬂ%ﬁmﬁﬁﬁmwéﬁ&:

(i)@mﬁawjm ST TR W SEAT I T Fehell &7

" (i) = A 5%mwmuﬁmﬁmﬁamzoﬁmﬁmm%,
7 AFa B¢ TR —IAew uderr T T (i) ¥ 0T FAR @A 7

Based on the probability distribution table of a discrete random variable, X

10. (a)
is given, answer the questions that follow :
x | 10 20 30 40 50 60
p(x) 0.05 0.1 0.1 0.2 0.35 0.2

(i) Calculate the mean (p) and variance (c?).

(i) Calculate p(x > 40); p(x 2 40); p(x < 40).

*®

(b) For the random variables x and y, the Joint probability distribution 1s as

given below. Calculate covariance between x and y.

f(X,y) X y"
0.2 40 25 -

0.3 30 20

0.5 25 15 (5+5)
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(31) Srrerar arg ey e o) e e e @ s e, X e A B, fetate
W W I afom -

10
0.05

|
20 10 A0 5() i 60|
]
0.1 0.1 0.2 0.35 ] 0.2 |

(1) sma (n) sk famwr (o) & v

f X
P(x)

(i) p(x > 40): p(x = 40): p(x < 40) A T L

) Wmmxaﬂzy%m,mmmﬁﬁmmﬁuxsﬁ? y @ A
FEIOT St Mo D)

f(x.-)’) X y

0.2 40 25

0.3 30 20

0.5 25 15
SECTION 1V

Do any two questions.

el & g7 @71 IR o |

11. (a) A random sample of 70 observations from a normally distributed population

possesses a sample mean equal to 26.2 and a sample standard deviation

equal to 4.1.

" (i) Find an approximate 95% confidence interval for the population mean.

P.T.O.
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(b)

(2)

(b)

14

(i) What do you mecan when you say that a confidence cocfficient js 959

Ex

plain the difference between an interval estimator and a point estimator
for Po,mmmn mean p. What is meant by
i {

confidence cocefficient in context
(5+5)

of an interval estimator.

Wwamm%m STAAFHA T Yeh AERDTE FHAT 26.2 & T A1
mwsﬁzm%awmmﬁaa:rm%u

(i)aﬂmm%mmw%mm W e

(ii)mmaﬁ%‘%%ﬁmw.%%%ﬁ T T AAE B 7

e Sd 1D T T S e AR v g S @ A S
e T S S @ g ¥ R o o ol 2

What are the key elements of a hypothesis test? Explain with the help of an

example.

A manufacturer of washing powder wants to test the performance of one of
its filling machines. The machine is designed to discharge a mean amount of
12 ounces per box, and the manufacturer wants to detect any departure
from this setting. Thfs quality study calls for randorﬁly sampling 100 boxes
from today’s production run and determining whether the mean fill for the

run is 12 ounces per box. Set up a test of hypothesis for this study, using
level of significance o = .01. (5+5)

(37) T WRee qRET & Y e A 8¢ U SRl bl Herdell § WAy |
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() TRET raw o g e o) e W AR A A g A g T W
BT R) T ) wfy At 12 sifa o) sl e m fde wo @ foe e

foran e R i e war Qe A i N ey g e SEEA 2\ TE U

ST SIS @ Jear 1 A Wglam w0 A 100w mn A A stte 7w e

TR D A wwan # fn w @ fg sl s w12 st 2 A S E

TR o= 0.1 @ Iy a7y, T A @ ferg aieeren i s Az At |

13. (@) In a test of the hypothesis H: = 50 versus H @ p # 50. a sample of
= 49.4 and standard deviation

n =100 observations possessed mean X

$ = 4.1. Find and interpret the p-value for this test.

(b) Suppose you want to test Hy: p = 500 against H,: p > 500 using o =.05.
The population in question is normally distributed with standard deviation
100. A random sample of size n = 25 will be used. The rejection region 1s
given by X > 532.9. If alternative value of population mean (p) = 550, the
value of Type II error is calculated as 0.1949. Interpret this value and
compute power of the test. (5+5)

TREFTIAT H, : = 50 TR H, : 1 = 50 T TA&0T ¥, n= 100 N&0N o1 Tk LA e
X =49.4 3N A R s=4.1 2 1 38 wQEw & frg § -9 QIR SR IR

AT FAAT |

(57)

(@) AT Y o AT o= .05 F SUAN Fh H,:p =50 T H, : p> 50 F qQe
FTAT RS B UET A TEEE 99 T ¥ A faaee 100 @ ary faaia @ s

E mn=25wwu@l’m T T ITART feRn S sEd &= x> 5320
=7 Frar T 21 afe @ w6 dsiedd A (p) = 550 8, @ WER 11 qR @ W @i
O 0.1949 & T H F WA 21 T AT Gl @R AR IR qenr o) vl 9

TMUEAT HITSTT |

PLQ.
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836 APPENDIX D: TABLE

5(\78910

® (Computations are rounded at the third decimal place.)

-k
Tabulated values are zop
xX=

S TR S R NS X 50”"30 .70 ";_-.“80_‘ L .90 L 95 | o
S s ' o8 | 031 | o010 | 002 | 000 | 000 @ .000 = 0o
o |- st ,j 774 | -gi’g 737 ;;SS- 337 | .88 | .087 | 031 | .007 | 000 ' .000 .00())
1o 999 977 f 91 ) 1 B3y | 683 | s00 | 317 | 163 | 0S8 1 009 . 001 000
2"y Lo [ (590 | o0 | o3 | sev | o13 | Blz | 663 | 472 | 26 . 08t 0 | 00
3| 1000 | 1660 | rooo | xooo | 98 | o0 | 969 922 | 82 | & | 40. 26 | 049
b.n =6
L] o1 o es | o SRR o O R
: ‘ 262 016, | 004 | 001 | 000 I 000 000 000
. | oo | ;g; _‘ggé 655 109! 041 | 011 | 002 | 000 . 000 & .000
Loy 550 | oo8 | osa | 01 344 | 179 | 070 | 017 | 001 000 ' .000
£ [ L1000 | 1000 | 999 | 983 656 | 456 | 256 | 099 | 016 = 002 . 000
4 | Tooo | 1000 | 1.000 | .998 . 891 767 | .580 345 114 0 033 ¢ 001
s | 1000 | 1000 | 1000 | 1000 984 | 953 | B%2 | 78 | 469 | 265 | 059
z 50 [0 | 70 | s | 0 | 95 e9
0 | 698 | 478 008 | 002 000 | 000 | 000 © 000 . 000
1. | 998 | 956 | .850 063 | 019 | 004 | 000 | 000 i .000 i .000
2 | 1000 | 9% | 974 227 | .09 | .029 | .005 i 000 : .000 : .000
3 [°1000 | 1000 | .997 500 | 200 | .126 | 033 | 003 | 000 | .000
4 {1000 | 1000 | 1000 | 2 904 | 773 | 580 | 353 | .48 | 026 : 004 : .000
s '/ 1000 | 1000 f 1000 1000 | 996 | 981 | 937 | 841 | 671 | 423 | 150 ; 044 | 002
6 | 1000 [ 1000.| 1000 | 1000 | 1000 | 998 | $%2 | 972 | 918 | 790 | 52 | 302 | 068
0.1 ile0 i (70, | 80 | .0 | 95 | .89
| U T R
0 923 | 663 430 .168 .058 017 004 .001 .000 000 ¢ .000 000 : .000
1 .997 943 813 503 255 .106 035 .009 .001 000 { .000 000 000
2 1.000 994 962 1 797 552 315 145 050 011 001 | .000 000 ¢ .000
3 1.000 | 1000 995 944 806 594 363 174 058 010 | .000 000 | .000
4 | 1000 | 1000 | 1000 | 990 | 942 | 826 | 637 | 406 | 194 | 0S6 | 005 . 000 | .000
5. | 1000 | 1000 | 1000 | 999 | 989 | 950 | .855 | .685 | .448 | 203 | 038 ; 006 i .000
6 | 1000 | 1000 | 1000 | 1000 | 999 | 991 | 965 | .894 | .745 | 497 . .18 057 - 003
7 | 1000 [ 1000 | 1000 | 1000 | 1000 | 999 | 996 | 983 | 942 || 82 . 50 , 337 077

(continuc
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APPENDIX D: TABLES 837
en=29
OO BT D IR0 ooy e
~.J E H -05 \ (AN ———— —er e = 1
K S B “o |20 | a0 | a0 | 50 | 0 [T70 | 80 | @0 | 9 )
| o | e 4 - - e I e e
1| 997 | 93 387 1 134 | o0 | 010 | 002 000 | 000 | .000 & 000 008 000
2 | 1000 | 9oy | ‘§3 | 436} %64 071 ) 020 004 | 000 | 000 000 . 000 000
31000 | oop | 7| 738 | e | 23 | 00 | 025 | 004 | oo | 00 000 000
4 | 1000 | 1000 '99§ 014 | 730-| 483 | 254 | 099 | .25 | 003 | .000 | 000 000
5 1 1000 | 1000 | 1q00 980 | 901 233 | so0 | 267 | 099 < 020 | 001 000 000
6 | 1000 | 1000 | 1000 997 | ‘975 | 901 | a6 | .17 | 270 | 086 | 008 | 001 000
7 | 1000 ; 1000 | 1000 1000 | 996 | .975 | 910 | .768 | .537 | .262 \ 053 | 008 000
§ | 1000 | 1000 1000 1.000 | 1.000 996 | .980 929 804 564 | 225 o1 '003
— [ 2090 | 1000 | 1000 | 1000 | 1000 | 998 | 99 | .960 | 866 | 613 370 086
t.n =10
TP | RO PRy - g e e = :
yipaSE R RN R SR Go | 6 | 60 | 0 | 8o | 90 | 95 | 99
(1’ 'ggg :g-‘;z "37§2 107 | 028 i 006 | 001 | .000 | .000 [ .000 L .00 | 000 000
> 1000 | 088 | o3u 376 | 149 | 046 | o011 | 002 | .000 | .000 , .000 .000 .ogg
3 1000 | 999 o 678 | 383 | .67 | 055 | 012 | 002 000 | .000 ¢ 000 .0
4 1000 | 1000 [ 879 | eso | 382 | 172 | 055 | .01l | 001 | .000 L .000 _.000
s 1000 | 1000 998 | - 967 | .80 | .633 | 377 | .166 % 047 | .006 | .000 | .000 . 000
6 1000 | 10 1000 | 904 | 953 | 834 | 623 | 367 | .50 | .033 | 002 & .000 .000
00 | 1.000 .999 989 945 | .828 618 i a3s0 i .21 0 013 001 000
7 1000 | 1000 | 1000 | 1000 | ‘908 | 983 | o4s | 833 | 67 | 32 | 070 - 012 .000
8 1000 = 1000 | 1000 | 1000 1000 | 998 | 989 | 954 | .8s1 i .624 | 264 086 - .004
ﬂ__ﬂ_9 1000 | 1.000 | 1000 | 1.000 | 1.000 | 1000 | 999 994 & 972 | 893 . 651 401 096
30 | 40 | B0 | .60 70| 80. | 90 | 85 | .99
0. 035 | 005 | 000 | 000 | .000 | 000 | .000 | .000 : 000 | 000
1 829 | . 167 | 035 | 005 | 000 | .000 | 000 I .000 { .000 { .000 % .000
2 1000 | 964 i 816 | 398 |" 127 | 027 | 004 | 000 i 000 . .000 i 000 | 000 i .000
"3 1.000 | .995 ‘044 | 648 | 297 | 091 | 018 | 002 | 000 . .000 i .000 . 000 © .000
4 1000 | 999 | 987 | 838 | .S15 | 217 | 059 | .009 ¢ 001 4 000 | 000 i .000 © .000
5 1000 | 1000 | 998 | 939 | .722 | 403 1514 034 004 ; .000- : 000 @ 000  .000
6 1000 | 1000 | 1000 | .98 | .869 | .610 . 304 095 | 015 © 001 ; .000 : 000 . .000
7 1000 | 1000 | 1000 | 996 . 950 . 787 | 500 213 0 .050 | .004 | 000 000 . .000
8 1000 | 1000 i 1000 . 999" 985 i .905 696 | .390 | .131 | 018 : .000°: .000  .000
9 1000 | 1000 | 1000 | 1000 | .996 066 | 849 | 597 i 278 © 061 | 002 ! .000 :© .000
10 | 1000 | 1.000 | 1000 | 1000 i .999 991 | 941 783 | 485 | .64 | 013 ¢ 001 - .000
11 1000 | 1000 | 1000 | 1000 | 1000 998 | 982 | 909 ! .703 | 352 | 056 | .005 . .000
12 1000 | 1000 | 1000 | 1000 1000 | 1000 | 996 | 973 | 873 . 602 | .84 . 036 . 000
13 1000 | 1.000 | .1000 | 1.000 1000 | 1000 | 1.000 | 995 | 965 | .833 | -.451 a7 010
14 1000 | 1.000 | 1000 | 1000 1000 | 1000 | 1000 {1000 | 995 | 965 . 794 . 537 . .140
(conunued)

P.T.O.
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838  APPENDIX D: TABLES

Table | :

_(continued). -

h "= 20 S - - e 1

e e T s g g s
P | o [ 20% [0 | a0 Figa: | 80 | 01 = -

e T 001 | 000 | 000 | 000 | 000 [ 000 000

s |3 122 otz | o0t | 000 | 000 883 ‘000 | .000 | 000 000 000

) 000 000 000 000

| il 008 001 000
[ 983 | 736 392 069 0 o0 000 | 000

I .999 925 677 206 .035 .
| 1000 | o84 | .87 | .1t | .107 | 016 | 00 000 | 007
| 1000 | 997 | .57 | .630 | 238 | 051 006 | 000 | 000
{ 1000 | 1000 | 989 | 804 | .416 | .126 o021 | o0z | 000
{ 1000 | 1.000 998 913 608 250 058 006 .0OI 00 | 000
{ 1000 | 1000 1.000 .968 772 416 132 021 0 i 000 000 | 000
{ 1.000 | 1000 |'1.000 | .990 | .887 506 | 252 | 057 | 00 y {000 | <000
{ 1.000 | 1.000 | 1000 997 952 755 412 128 017 001 | .0 | 4000 | - O
| 1.000 | 1.000 | 1000 .999 983 .872 .588 245 048 003 | 000 .)( b
! 1.000 | 1000 | 1.000 | 1000 .995 943 748 404 113 010 | 000 | .go 5 . 00
1 1000 | 1.000 | 1000 | 1.000 999 979 868 584 228 032 1 .000 .00 o oo
| 000 | 1000 | 1000 | 1000 | 1000 | 994 | 942 | 750 | 3% | 087 | il 000 1 000
1 E . [ Ml we i
| 1000 | 1000 1000 | 1.000 | 1.000 | 998 | 979 34 L S | od3 | 003 | 000
{
!
"
)}

000
000 000 | .000 000 000

000 | .000 | .000 - 000
|

000 | .000 000
000 000 000
1,000 000
000
000

! 1.000 | 1.000 | 1.000 | 1.000 1.000 | 1.000 994 .949 . | ! .
1.000 1.000 | 1000 | 1000 | 1000 1.000 .999 984 .893 589 33 016 | 000
1000 | 1.000 | 1.000 | 1000 | 1000 | 1000 1.000 .996 .965 794 323 075 ; 001
! 1000 | 1.000 ! 1000 | 1000 | 1.000 | 1.000 1.000 .999 992 931 608 | 264 .017
1.000 1.000 | 1000 | 1000 1.000 1.000 | 1.000 1000 999 | . .988 878 ¢ 642 | 1 82

l.n - 25 aossanesossssgomenr roson s s napapens s -

% Pl o1 {05 [,_10 22050 ,;;;:4’9’.-’: 50:°F .60 |70 .80 | .90 E 95 | .99

0o | .778 277 .072 .004 .000 .000 000 .000 .000 .000. 000 : .000 | .000

1 1 974 .642 271 .027 .002 000 .00Q .000 | .000 .000 000 | .000 ' .000

2 i .998 .873 537 098 .i .009 .000 .000 .000 000 000 i .000 { .000 | .000

3 ' 1000 966 |- .764 234 .033 002 .000 .000 000 i .000 | 000 : .000 .000

4 | 1000 .993 .902 421 .090 .009 .000, .000 000 | .000 i 000 | .000 1000

5 1.000 .999 967 .617 193 .029 .002 .000 000 000 | .000 i .000 | .000

6 1.000 1.000 991 .780 341 .074 .007 .000 .000 000 | .000 ; .000 i -.000

7 | 1000 ! 1.000 .998 891 512 154 022 .001 .000 000 | .000 : .000 @ .000

8 | 1000 1.000 | 1.000 953 677 274 054 004 .000 000 © 000 © 000 : .000

9 ,’ 1000 | 1.000 | 1.000 983 811 425 115 013 .000 000 | .000 : .000 ' .000
10 | 1000 | 1000 | 1.000 .994 902 .586 212 034 002 000 | 000 | 000 ! .000
11 | 1000 1.000 | 1.000 .998 956 | ..732 .345 078 .006 000 : .000 : .000 . .000
12| 1000 | 1.000 | 1.000 | 1.000 .983 .846 .500 154 017 000 : .000 @ .000 . .000
13 1.000 | 1.000 | 1000 | 1000 .994 922 655 268 044 002 ¢ -000 © .000 000
14 f 1.000 f 1.000 | 1.000 | 1.000 .998 .966 788 414 098 {,.006 @ .000 @ .000 - .000
15 | 1.000 ! 1.000 | 1000 | 1000 | 1.000 987 | . .885 575 JA89 {017 ¢ 000 | .000 000
16 | 1000 | 1.000 1.000 | 1.000 | 1000 996 .946 726 323 047 | .000 . .000 @ .000
17 7| 1.000 l 1.000 | 1000 | 1000 ;| 1000 .999- 978 .846 488 109 0 .002 © .000  .000
18 | 1000 | 1.000 | 1000 | 1.000 1.000 | 1.000 993 | 926 | .659 220 1 009 000 | .000
19 | 1000 | 1000 | 1000 | 1.000 1.000 | 1.000 998 971 807 383 . 033 . .001  .000
20 | 1000 .| 1.000 | 1000 | 1000- | 1.000 1.000 | 1.000 991 910 579 1 .098 | .007 1 .000
21 | 1000 | 1.000 | 1000 | 1000 | 1.000 | 1.000 -! 1000 .998 967 766 § 236 | 034 . .000
22 f 1.000 | 1000 | 1.000 | 1.000 1.000 | 1.000 | 1000 | 1000 } .991 902 | 463 | 127 | 002
1000 | 1.000 | 1.000 | 1.000 | 1.000 { 1000 | 1000 | 1000 998 973 | 729 | .358 L .026
1000 | 1.000 | 1.000 | 1.000 | 1.000 { 1.000 | 1.000 | 1000 | 1.000 996 | 928 | 723 | 222
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4147
4292 !

4525

.08

0319
0714
1103

i

49924

49946

i

49962 |

49974 |
49982

49988 |
49992

49995
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Table Il N
4l Curve Aroas 0T T
0 : ==
z .00
.01
? ™~ oo o 02 .03 04 05 06
1 | 0398 ‘ | 0080 0120 ' |
, 0438 | 0160 | 0199 0239
2 | o9 os3 | I8 | oosmoooss7o | 0506 0636
3 1179 1217 0871 0910 | 0948 0987 | .1026
~51 1554 1501 -}255 1293 lg 1331 ) 1368 | 1406 |
1915 1950 o 1664 1700 | 736 | 1772 |
] s 1985 2019 | 2054 | 2088 | 2123 |
: 2 | -
7 2580 .26?% ‘%34 2357 ‘ 2389 ’, 2422 | 2454 |
8 2881 2910 2642 2673 2704 | 2734 | 2764 !
9 3159 3186 229, |28 2995 | 3003 | 3051 |
1.0 3413 3438 3212 3238 3264 - 3289 | 3315 \
-3461 3485 3508 | 3531 \l 3554 ‘
1.1 3643 ‘
2 3643 | 3665 | a6 | a8 | amo | amo | om0 |
13 4032 T 3888 3907 3025 | 3944 | 3962
A gy e 4066 4082 | 4009 | 4lls | 4131
15 P o 4222 4236 4251 | 4265 L 4219
‘ 4357 | 4370 4382 | 4394 | 4406 |
L6 4452 4463 4474 4484 495 |
: . 4495 | 4505 | 4515 !
%fé .3234 4564 4573 4582 4591 | 4599 1 4608
. 4641 4649 4656 4664 | 4671 1 4678 ! .4686
1.9 4713 4719 4726 AT32 4738 | 4144 1 4750
2.0 ATT2 ATT8 4783 4788 4793 1 4798 | 4803
H i ~
21 4821 4826 4830 4834 4838 | 4842 | 4846
22 4861 4864 4868 4871 4875 | 4878 | 4881
2.3 4893 4896 4898 4901 4904 | 4906 | 4909
2.4 4918 4920 4922 4925 1 4927 ;4929 | 4931
25 4938 4940 4941 4943 4945 1 4946 | 4948
26 w053 | aoss | asse | aos | oasm | oese0 | a6t
2.7 4965 . .4966 4967 4968 4969 | 4970 | 4971
28 - A974 4975 4976 | 4977 4977, 1 4918 | 4979
2.9 4981 4982 ‘4082 | 4983 | 4984 | 4984 | 4985
3.0 4987 4987 4987 4988 4088 | 4989 4989
31 49903 | 49906 | A%10 49013 45916 ‘ e | ]
49934 4993 Ly ! . e [l S ;
32 a9 1 49955 49957 49958 1 49960 i .49961
33 49952 | 49953 | - ; ‘
34 10066 | 49968 | 49969 | 49970 49971 | 49972 | 49973
35 Ao | asorg | aovs | 4519 | A0 | aoss1 | 40081
X 49985 49986 49986 49987 | 49987
36 Ased e ooy | 49990 | 49991 | 40091 | 49992 |
37 ] 093 '49993 49993 49994 49994 | 49994 3 49994 1
g.g .239 93 | 45| aeess 4999 | 4999 | 4999 | 499% |
A D S, Y ™ Wiley), 1952,
| Source: Abridged from Table I of A. Hald. Statistical Tables and Formulas (New York: Wi ey)

49996

1480
.1844
2190

2517
2823
3106
3365
3599

3810
3997
4162
4306
4429

4535
4625
4699
4761
4812

4854
.4887
4913
4934
4951

4963
4973
4980
4986
4990

49926 |
49948
49964
49975

49983

49988
49992
49995

49997

839

.09

(359
0753
1141

AS517
1879
2224

2549
2852
3133
3389
3621

3830
4015
4171
4319
4441

4545
A633
4706
4767
4817

4857
4890
4916
4936
4952

4964
4974
4981
4986
4990

48829
49950
49965
49976
49983

49989
49992
49995
49997

P.T.O.
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840 APPENDIX D TARLES

. e

% I ! if:“ =
mm;m £y : toso ! {028 tow toon t oy t o
1 1078 6.214 12.706 ‘ 31.821 63,657 31831 636.61
2 1.886 2.920 4.303 ! 6.965 9.925 22326 31.57%
3 1638 | 2383 ; 3.182 | 4541 5.841 10213 12.924
1 1.833 2132 2776 ‘ 1,747 4.604 1173 610
5 1.476 2015 | 2.571 3.365 4.032 5493 686
6 1.440 1.943 ! 2447 3.143 3707 5.208 5.959
7 1.418 ‘ 1.895 L 2.365 2.998 3.499 47185 S 40%
N 1.397 1.860 ; 2306 2.896 3.355 4.501 5.041
9 ‘ 1.383 | 1.833 ; 2262 | 2.821 3,250 4291 4781
10 1372 ‘ 1812 ‘ 2228 2764 3.169 4.144 4.587
11 1363 ‘ 1.796 ; 2201 2718 3.106 4025 4437
12 1.356 1,782 i 2179 | 2.681 3.055 3.930 4318
13 1350 1771 = 2160 2.650 3012 3.852 4221
14 1345 ' 1.761 Lo.o2145 2.624 2977 3787 4.140
15 1341 | - 1753 s 2131 | 2.602 2947 3733 4073
16 | 1.337 i 1.746 ; 2120 | 2.583 2921 | 3.65%6 4015
17 | 1333 | 1.740 ; 2110 | 2.567 2.898 3.646 1965
18 ? 1330 1.734 : 2.101 2552 2.878 3.610 3922
19 S8 1729 ! 2.093 25% 2.861 3.579 3883
20 ? 1.325 : 1.725 | 2.086 2.528 2.845 3552 3850
21 i 1323 : 1.721 ' 2.080 2518 2831 3527 3.819
2 | 1321 ' 1717 ' 2.074 2.508 2819 3.505 3792
23 ; 1319 ! 1.714 ' 2.069 2.500 2.807 3.485 3.767
24 {1318 | 171 ; 2.064 2492 2.797 3.467 3.745
25 | 1.316 ! 1,708 : 2060 | 2485 - 2787 3450 - 3.725
26 | 1315 : 1.706 i 2056 2.479 2.779 3.435 3.707
27 1314 f 1703 i 2052 | 2.473 2111 | 3.421 3.6%0
28 i 1313 | 1.701 3 2048 | 2.467 2.763 3.408 3674
29 1311 | 1.699 | 2045 | 2462 275 || 3.396 3.659
0 1310 1697 | 2042 | 2457 2750 3385 3646
40 C 1303 1684 2021 | 2423 2704 3307 3551
50 1.299 ' 1.676 2009 2.403 2.678 3.261 3.496
60 1296 1.671 2.000 ; 2.390 2.660 3.232 3460
70 ; 1.294 _ 1.667 1994 2.381 : 2.648 3211 34338
80 1292 1.664 = 1990 23714 2.639 3195 1416
9% C1291 1 1662 1987 | 2369 2632 3.183 34m
100 1290 | 1.660 1.984 % 2.364 2.629 3174 33%0
120 r 1289 . 1658 1980 | 2.358 2.617 3.160 LKy £
150 1287 1 1655 1976 2.351 2.609 3.148 3357
© ! 1282 S 164S 1960 | 2.326 2576 3000 3291

(4000)



