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Instructions for Candidates

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

2. Attempt all parts by selecting three questions from Part — I and two questions
from Parts — II, ITI and IV each.

3. Sub-parts of the questions to be attempted together.
4. All questions carry 10 marks.
5. Use of Simple Calculator 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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PART - I

1. (i) What are the types of statistical applications? Explain the elements of inferential

statistical problems. (6)

(ii) Describe how the mean compares to the median for a distribution
(a) Skewed to the left and

(b) Symmetric. (2+2)

(ii) aﬁﬁ%%ﬁﬁa@%%@ﬁwaﬁwﬂm%ﬁaﬁaﬁ%
(a)ﬁ@?ﬁl@&ﬂ?

(b) T |

2. (i) Explain statistics and statistical thinking. (4)

(i) Calculate variance, standard deviation and coefficient of variation for the

following data :

10, 12, 14, 15, 13 (6)
(i) e vd iR A e

(ii) frffag s & fg feee, a9E e iR B & O S IO
e 10,12,14,15,13 1

3. (i) What are the graphical descriptive methods for describing qualitative data?

Explain any two of them. (6)
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(i1) Calculate the mean, median and mode for each of the following samples :
(a) 95 —15 4: 4: 1:5
(b) 2,4, 7,4,3,4,5,4,6,2,3,4,7 (2+2)

(i) TUIHER RS T T F & Y ARG TUHATHS T 1 2 7 I8 o foheel
3 & WL HIT |

(i) Fe=foRes ww =0 & g e, witae ik sgae & oA =

(a) 9, -1, 4, 4, 1,5

(b) 25 49 73 4! 3‘) 45 53 43 63 2’3 39 49 7

4. (1) For any set of data, what can be said about the percentage of the
measurements contained in each of the following intervals using Chebyshev’s
rule and the empirical rule both : (2+2)

(a) X—s to X+s
(b) X-3s to X+3s
(1)) Consider the following sample of five measurements : 5, 4, 4, 3, 6

(a) Calculate the range, s°, and s.

(b) Add 5 to each measurement and repeat part (a). (3+3)

(i) snwer & fodt o wE @ forg, Jdwe & few ik s o= s @ =
Iy s Afoian Tow Jaae | fARke a0 & ufdsa & sR H = e
T A O

(a) X—s to X+s

(b) X—3s to X+3s

P.LW,
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(i) dfr Y & Fefies =@ w® e w5, 4, 4, 3, 6

(a) ST s2 3R s T IO H

(b) Wk AT F 5 W 3K WA (a) N AT |
PART - II

5. (i) Two dice are tossed. Find the probability of getting ‘an even number on the
first die or a total of 877 (4)

(i) A bag contains 4 white, 5 red and 6 black balls. Four are drawn at random.
Find the probability that

(a) No balls drawn is black

(b) Exactly two are black (343]
(i) < IR ST WY B ‘TEel I W U 69 O A1 el 87 W ot Wifdehar e

I |

(i) Tedel 4 9%, 5 T 3 6 FEA A 2 | IR AT w7 A Fae w1 7
EGEIIDC IS ICEET i

(a) Pt a1 E He e et 2

(b) B & = 7 |
6. (i) A and B are two independent events such that P(K):OJ’, P(E):k and
P(AUB)=0.8. Find the value of k? (4)

(i) Let P(A)=p, P(A]B) =, P(B\A) =r1. Find the relation between p, g, r for

the following case :
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(a) Events A and B are mutually exclusive

(b) A is sub-event of B (3+3)

(i) A s B 3w weams 7 3 P(A)=07, P(B)=k sk P(AUB)=038
A F A |

(ii) = & &5 P(A)=p, P(A[B)=q, P(BA)=r | PR fufy & p,gr W
(a) ¥ A 3k B wew sttt 3
(b) A, B = I9-weey 2

7. () For two events, A and B, P(A) = 4, P(B) = .2 and P (A" B)=_1. Find
P(A|B) and are A and B independent events? (4)

(i1) The contents of urns I, II, III, TV are as follows :

1 white, 2 black and 3 red balls,
2 white, 1 black and 1 red balls,
3 white, 2 black and 5 red balls, and
4 white, 5 black and 3 red balls

One urn is chosen at random and two balls drawn from it. They happen

to be white and red. What is the probability that they come from urn 9
(6)

(i) =r=es, A sk B whferg, P(A)=4,P(B)=2 aﬂTP(AmB):.I.P(AJB)Tﬂlﬁ
FIST 38 =T A sk B TAF HeAy 87

PTO.
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(i) e 1,11,111,1Va?tamﬁr§am%
1?%3,2&‘@33133@?%,
» e, 1 S 3R 1A
5 whe, 2 T AR 5 o A, AR

Am,saﬂé‘raﬂiswﬁ%

oo e AR 9 A I S 3 T 3 T P R F | W
ﬁtm@%%lwﬁw%ﬁ%mlﬁaﬁ%?

PART - 11

8. Given the following probability distributions of C and D : (4+4+2)

Distribution I

(a) Compute the expected value for each distribution.
(b) Compute the standard deviation for each distribution.

(c) Compare the results of distributions C and D.

caﬁID%ﬁmﬁrﬁaaqﬁaﬁﬁmwﬁqm%:



1462

(37) v oo & forg onfere v o o =

(3) v fomwmor & o ween e & Tomr

(¥) faRor € ok D & wRomi o g

mstribution C Distribution D
X P(X) X PX)
0 0.20 0 0.10
1 0.20 1 0.20
2 0.20 2 0.40
3 0.20 3 0.20
4 0.20 4 010 |

(1) Machine has fourteen identical components that function independently.

It will stop working if three or more components fail. If the probability that

the component fails is 0.1. Find the probability that the machine will be

working?

(6)

(i) What do you mean by random variable? Explain with example different

types of random variable.

4

(i) ¥ ¥ e 0 Tew BN ¥ S T w1 ¥ w6 Y ¥ | 9 A S aew

ﬁméﬁmwwmaﬁw%mmﬁm%ﬁwﬁﬁﬁ@mm%
T & FE E B H WMEFT 7E R |

(ii) Fgio® = & s = v 37 BT TR @ aghew ) Saeor ke

qHEET |

BT.0
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10. (i) Scores on a management aptitude exam are normally distributed with a mean

of 72 and a standard deviation of 8.

(a) What is the probability that a randomly selected manager will score

above 607

(b) What is the probability that a randomly selected manager will score
between 68 and 847 (3+3)

(i) Write a note on the standard normal distribution. (4)

(i) WW&@WW%WWWM%W@?S%WW
& @y faka ey 9@ £

(a)waﬁaﬁwuﬁw%%u@mm%wﬁam 60 & FAUF A
W HEN?

(w) et = it @ fR angRe € & AN W W AWM 68 3R 84
% @ B

(i) = awr R R g e faiEg |

PART - IV

11. 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. (24242+2+2)

(a) Find an approximate 95% confidence interval form.
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(b) Interpret the confidence interval constructed in (a).
(¢) Find an approximate 999, confidence interval form,

(d) What happens to the width of a confidence interval as the valye of the

confidence coefficient is mcreased while the sample size is held fixed? Explain.
(¢) Would your confidence intervals of parts (a) and (c) be valid if the distribution

of the original population was not normal? Explain.

A ¥ R smaret ¥ 70 mﬁaﬁwwwﬁ@mmﬁzé.z & R AT ez
Sﬂ?il%WﬂﬂTWﬁﬂﬂ?W%l

(&) AT 95% fowam siower wor =g o |
(=) (a)ﬁﬁﬁawmaﬁwﬁn
(%) ST 99% fowamr sicwer wusr =19 =% |

() Wmﬁﬁﬁwwﬁm%WWWWme?m%
T SR i ReR T S 27 s w2 '

(%) ﬁﬁmmﬁwwﬁm,?ﬁww (a) 3R (c) & snua: fzam
SIS W B ? Ry )

12, (@) The paint used to make lines on roads must reflect enough light to be
clearly visible at night. Let u denote the true average reflectometer reading
for a new type of paint under consideration. A test of Hy: p =20 versus
H;: u > 20 will be based on a random sample of size g from a normal

population distribution. What conclusion is appropriate in each of the following

situations? (2+2)

PO,
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(a) n=15, t=3.2, 0=0.05

(b) n=09, t=1.8, 0=0.01

(i) In a test of the hypothesis Hy: 1 = 10 versus H: p # 10, a sample of

n =50 observations possessed mean x=10.7 and standard deviation
s =3.1. Find and interpret the p-value for this test. Draw appropriate

conclusion. (6)

(i) mﬁma@m%mmmﬁmwﬁmﬁwm%ﬁaﬁ
ﬁa@mmﬁqﬁrﬁﬁﬂmﬁlmﬁ% y TEEEE AT WA
& ¥ & forg ol S A fE @ e € 1 Hg p = 20 5T
Ha:p>2owﬁmwmmﬁmn%m@$mﬁmaﬂaﬁa
éﬁmnﬁﬁ%ﬁaﬁﬁ%mﬁmﬁﬁﬂwﬁwﬁaﬂaﬂ%?

(a) =13, t=3.2, a=0.05
(b) n=09, t=1.8, a=0.01
(i) wRerea H p =10 5T Hazpﬂo%wtﬁ’rwﬁ, = 50 JErol S TR A

oA % =107 AR AR e ¢=3.1 % | z@ udew & o p— T T W I
eﬁaﬁmﬁlﬁaﬁwﬁﬁﬁﬁl

13. (i) What do you understand by the power of a test? How is the power of test
related to type Il error? (2+2)

(i) A t-testis conducted for the null hypothesis, Hp: 1= 10 versus the alternative,
H = 10 over a random sample of n = 17 observations. The test results

are t = 1.174, p-value = 0.1288.
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(a) Interpret the p-value.
(b) What assumptions are necessary for the validity of this test?

(¢) Calculate and nterpret the p-value, assuming the alternative hypothesis

was H_: p = 10. (2+1+3)

(i) e & wfgm 3 mwwaﬁ%?mng%%éaﬁaqﬁwﬁwﬁﬁ%ﬁ
27

(i) 3 TReB, H,: 1= 10 5 Ferforar, H,:p>10 ®T 0= 17 smaesi & v
H@%ﬁﬂﬂﬁ%mwhqﬁwaﬂ%ﬁﬁﬁmm%mﬂwa}w
t=1.174, p= = 0.1288 & |

(37) P- waft =ame ¢ |
(a)%ﬁqﬁwa%%am%ﬁqﬁaﬁqﬁwamam??

(%) & W 5% o6 dfae wRere Hip#10 B, p-9 &t 01 ik eomear
|

B
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a.n =15

APPENDIX D: TABLES

2 3 4

5 6 7 8 910

1

2

=

o1

.05

20

30

k
Tabulated values are ", p(x). (Computations are rounded at the third decimal place.)
x=0

g
| .70

i
.80

951

999 !

1.060
1,000

L1000

774
977
| 999
| 1.000

1.000

328
37
942
.993

1000 | 1.000

168
528
837
969
998

| 990

.01

Ao

7

05

Bl sk s T N B i

.20

| 30

} A0

Li]

1 |
2 |
3
4 9
5 1

941
A99

1000
1000 |
1000

1.000

I35
967
.998
1.000

|
H
£
i
{

| 1000

1.000 .

| 40 1

1 |

| 81 |

i 886

Lg%

{ 999 |

¢ 1000
| 1000 |

262
655
901

1.000

983
998 | !
999

s
420
L 744
930
989

-
¥

o et
Lo

| .188
{500 !
LOB12 G
[969

3
|

50

117}
031
163
]
| 832

.60 70

o
233
544
821

|
;
| 959

996

| o84

016
109
344
636
891

004

041
179
456
61
953

011
070
256
©.580

.01

T

|20

% 30

.70

0
1
2
3
4
5
6

dn=28

932
998

| 1.000

1.000

] 1.000
| 1000 |
- 1000 |

R S Sl T

210
577

478 |
850 !
I 974
P097 |
{1000
{1000 |

i
2 .10 -
:
§

995

852
967 |

_ 1000 |
| 1000 | 1.000 |

{082
i.329
647
B4
971
996

1.000 |

| .40
028
| 159
420

1710
[ 904
¢ 981

998 |

004
029
126
353
671

&

-

i:'r
/f

01

.30

S L
:

%
! 4D

70

0 |
L i
2 3
3 |
4
S
6 |
7|

923
997
1.000
1.000
1.000
1.009

1.000

663
943
i 9%

| 1000 |

¢ L000

L1000 |
1000 |

L1000
i 1.000

168
503
797
‘ L 944
| 1000 | 990
1000 @ 999
| 1000 | 1.000
| 1000 | 1.000

430 |
(‘ 1

255
552

058 |

806 !
io942 .
989 !
| 999 |
i 1000 |

N TR —— LS

017
¢ 106
Po315
594
826
950
991
999

983

.001
.009
.050
174
406
685
.394

000
001
011
058
194
A48
745

i

001

882 |

0o0a

918

i

s e

942 |

i 000
L 007
058
263
672

.80

002
017
L.099
©.345
738

.80

000
000
005
033
148

-
2

i .80

000

000
L .001
L 010
056
. 203
L 497

oo

.000
000
009

081
410

.90
000

000
001
016
14
469

790

£

i

832

20

000

000
2000
003
{026
150

522

.90

000

000
000
000
005
038
187

570

95 .99
000
000
000

- .001
L 049

000
000
001
023

.95 99
000
000
.000
000
001
059

000
00
000
002
033
265

.86
000
000
000
.000
004
044
302

99

0040
060
000
006
000
002
068

95 99
0060
000
000
000
000
006
057
337

000
000
000
000
000

i 000
- 003
077

{continued)
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APPENDIX D: TABLES 837

e S e s Fhiet = e o e :
T &0 wm s | &9 | 79 | 80 | S0 | 95 | 89
R =L R T i ki 0T S T N T i S -

000 . 000 . 000 ' .000 . .000  .000
004 | 000 | 000 i 000 | 000 . .000
232 ¢ 0% 025 | 004 | 000 | 000 | 000 : 060
483 | 254 099 | 025 . 003 | 000 | 000 , .000 -
733 | 500 : 267 | 099 | 020 . 001 L 000 | 000
, 901 | 746 i 517 . 270 | 086 008 i .00t © 000
| 1000 { 1000 | L 1000 | 996 975 | 910 | 768 | 537 ; 262 Lops3 . .008 1 .000
{1000 | 1000 | 1000 | 1000 ; 1000 | 996 | 980 | 929 | 804 | 564 . 25 071 003
| 1000 | 1000 | 1000 ! 1000 [ OLO0g | 1000 2 998 | 990 | 960 , 866 ; 613 370 086

997 | 929 |
L1000 | 992 |
| 1000 | .99

0 i

1 i 436 | 196 | 071 | 020
2 !

o i

2 ! |

4 | 1000 | 1000 | 999

5 E

: |

7 }

8

738 463
914 730
980 901
997 975

-
i
!
i 134 . 040 | 010 | 002
§
s

1.000 | 1.000

TP A B AR R RN
! . 028 | 006 001 . 000 | 000 | 000 | 000 | 000 000

o
h=d
(=38

| 914 | 736 | 376 @ 149 | 046 ¢ 011 ¢ 002 . 000 000 : .000 = 000 000
1000 @ 988 | 930 | 678 | 38 | .67 . 055 . 012 002 - 000 & 000 000 . .000
1000 999 | o087 | 879 . 650 | 3% | A7;2 | 055 | 011 001 . 000 | 000 000
| 1000 © 1000 | 998 | 967 | 850 © 633 377 | 166 | 047 | 006 000 © 000 000

1000 | 1000 | 1000 | 994 953 | 834 623 367 150 033 002 000 000
| 1000 1000 1000 | 999 | 989 . 945 828 618 | 350 .iZl 013 001 .000
| {000 1000 | 1000 1000 = 998 988 | 945 &3 617 . 322 070 012 000

1000 1000 & 1000 . 1000 1000 998 | 989 954 .85l 624 264 08 004
| 1000 | 1000 | 1000 | 1000 | 1000 1000 999 . 994 . 972 . 893 651 401 096

LA B O

P 0o

p>P ot | s 0 | 20 | 30 | 40 | s0 | 60 | 70 i 80 | 80 ' 95 | 99
Sl S P ! = A £ R L

860 | 463 206 035 ¢ 005 | .000 ¢ .000 .000 L 000 .090 1 000 . .000 .000
©o990 1 829 549 Jd67 1 035 1 005 ¢ .000 : .000 | .000 L0001 000 1 000 000
L1000 964 L 8l6 398 | 27 | 027 . 004 . 000 ' 000 | .000 | 000 [ .000 [ .000
{1000 | 995 « 944 | 648 | 297 P09l ;018 ¢ 002 | 000 | 000 i 000 @ 000 - 000
© 1000 ¢ 999 | 987 ¢ 838 515 ¢+ 217 . 059 009 2001 000 000 000 000
‘1000 § 1000 | 998 | 939 | 722 . 403 | sl . 034 | 004 000 000 000 000
L1000 ¢ 1000 . L1000 082 869 610 | 304 095 015 001 1 .000 000 000

1060 © 1000 1000 . 996 | 950 ! 787 . .00 = 213 . 050 004 000 000 00
;1000 . 1000 ' 1000 . 999 . 985 905 | 696 | 390 433 018 000 000 000
| 1000 . 1000 | 1000 | 1000 |, .99 966 | 849 | 397 278 . 061 002 000 000
1000 | 1000 | 1000 ;. 1000 | 999 ! 991 | 941 | 783 . 485 . 164 . 013 . 001 000
1,000 | 1000 | 1.000 | 1000 {1000 ¢ 998 P8Ry | 909 | D3 352 056 005 000
1000 | 1000 | 1000 | 1000 | 1000 | Loo0 | 996 ¢ 973 | 873 | 602 . .184 036 000
1000 © 1.000 ! 1000 : 1.000 | 1000 ! 1000 | 1000 | 995 | 965 | 833 451 171 010
; 1.000 ‘ 10{)0 i 1000 | 1000 ' 1.000 | 1000 : ‘1.000 | 10060 995 965 ¢ 794 A7 140

e e R - R R

i
=
H
i
i
i
i
i
i
i
1

(continued)
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838  appEnDIX b: TABLES
{continged)
T T T e e R S st

R G R A | 40 3- 50 1 80 ! 70 80 .95
e ST S ,.,n._....A-,,ﬁgm.w_.,w.mm.w.,_.b_u,,ww.._.-.fw.m_.,.,._._ B e e ST R SRRSO (R B e
0 ! 818 358 | 122 L0200 000 | 000 - 000 T 000 | 000 000 000
1 983 1 736 | 392 . 9 008 001 @ o000 | 000 ! oo F000 0 000 000
2 0 99 0 w5 677 | o0 035 004 1000 000 | 000 i .000 000 000
3 [ 1000 | 984 1 867 - 411 P07 016 | 001 1 pop | oop | 006 © 000 000
4 11000 | 997 | 957 | 630 1 238 | 0s1 ' 006 | 000 L 000 ¢ 000 ¢ 000 | oo
5 11000 ! 1000 {989 | 804 P46 L 126 0 21 0 002 L0000 0 000 | 000 i 000
6 | 1000 | 1000 | 998 [ 913 | 608 | 250 [ 058 1006 1 000 ¢ 000 | 000 .000
7 1 1000 | 1000 L L0001 968 - 772 | 416 | 13 (020000 1 000 © 000 . 0o
& | 1000 ! 1000 | 1000 . 990 | 887 | 596 | 250 ¢ 057 | 005 | 000 - 000 - 000
9 | 1000 | 1.000 (1000 | 997 | 952 | 755 412 128 0 017 ¢ oo 000 000
101 1000 | 1000 | 1000 P 999 983 | 872 | 588 | a5 | oggl | 003 000 000
111 1000 | 1000 1000 | 1000 | 995 | 943 ©748 1 404 1 113 1 010 000 000
1211000 | 1.000 | 1000 [ 1000 | 999 | 979 | gg L5840 228 ¢ 032 000 000
131 1000 | 1.000 | 1000 1000 1000 { 994 | 92 750 {392 0 o087 002 000
1471000 | 1000 | 1000 + 1000 | 1000 | 998 | 979 874 © 584 . 196 011 000
151 1000 | 1000 | Loo0 | 1000 | 1000 | 1000 | 994 | 040 | 74 P30 043 003
161 1000 | 1000 | 1000 . 1000 1000 | 1.000 | 999 | 984 [ 893 § 589 133 016
17°.-1000 | 1000 | 1.000 | L000 | 1000 = 1000 | 1000 | 996 965 | 794 323 075
18 1 1000 | 1000 | 1.000 | 1.000 | 1000 | 1.000 | 1000 | 999 p.992 1 931 608 264
19 | 1000 L1000 | 1000 | 1000 g 1000 | 1900 1000 - 1000 f 999 | .988 878 642
‘ 05 | 10 20 f; 30 | 40 | 50 .60 70 80 90 95
277 ¢+ 072 o0 | 000 000 1000 0 000 0 000 ¢ 000 . o00 000
642 . a7 027 0002 000 | 000 000 000 £00  000 000
873 537 098 009 | 000 | .000 000 000 000 000 Q00
966 | 764 | 234 033 002 000 - 000 . 000 | 000 000 - 000
993+ 902 . 4m 09 009 000 0 000 000 . 000 000 00p
o999 1 967 6170193 1 29 1 002 . 000 . .000 000 000 600
i 1000 [ 991 ¢+ 780 | 341 | o7 , 007 000 000 000 000 000
L 1000 . 998 i 891 | 512 | 154 | ‘032 . 001 600 000 . 000 . 009
| 1000 | 1000 | 953 | 677 | 274 C 054 L 004 1 000 ¢ 000 000 000
| 1000 | 1000 | 983 | 81 ©o425 0 115 0 013 000 ;000 000 000
< 1000 | 1000 | 994 | 902 | lsgs L2120 034 1 002 0 000 @ 000 000
. 1000 | 1000 | 908 L 956 | 732 | 345 | 078 | oog | 000 000 - 000
P 1000 | 1000 | 1000 | 983 | ga¢ L.500 A34 0017 1 000 000 000
1000 | 1000 | 1000 994 922 ' gss 268 1044 . 002 ' 000 000
; L000  1.000 | Looo 998 1 966 788 A4 098 . 006 L0000
{1000 | 1000 | 1.000 ' 1000 . 987 885 575 189 . 017 000 oon
- 1000 1 1000 ' 1000 . 1000 | 99 | .94 726 323 47 000 000
- 1000 {1000 | 1.000 . 1000 P999 ! 978 B46 - 488 109 002 000
¢ 1000 | LOBO | 1000 @ 1.000 CLo00 | 993 926 ¢ 659 © 220 809 000
- 1000 | 1000 | 1000 | 1.000 ;1000 1 998 1 971 | 807 | 3%3 033 001
| 1000 | 1000 | 1000 | 1000 | 1000 P L000 ¢ 991 | 910 ¢ 579 .098 007
1000 © 1,000 | 1000 | 1000 | 1000 {1000 | 998 | 967 L7686 236 034
;1000 | 1000 | 1.000 | 1.000 | 1000 P LO00 | 1006 | 991 | o2 463 JA27
L 1006 | 1000 | L0OO | 1000 | 1000 | L000 | 1000 L998 ¢ 973 729 358
4 1.000 . 1000 | 1000 1000 | 1000 | 1000 | 1000 - 1000 © 1000 996 928 723

.99

000
Qoo
000
.000
000

000

000
000
000
400
000
000
000
000
600
000
000
001
017
182

99

000
D60
000
000
00
000
000
000
000
000
000
2000
000
000
000
000
000
000
.060
000
000
060
002

22
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APPENDIX D: TABLES 839
LR Normal PR
z .00 .01 02 03 04 05 06 07 .08 09
0 0000 0040 0080 0120 0160 0199 0239 0279 0319 0359
1 0398 0438 0478 0517 0557 059 0636 . 0675 0714 0753
2 0793 0832 0871 0910 0948 0987 1026 ¢ 1064 1103 1141
3 1179 1217 1255 1293 1331 1368 J406 1 1443 1480 1517
4 1554 .1591 1628 1664 1700 1736 177121 1808 1844 1879
5 1915 1950 1985 2019 2054 2088 213 1 2157 2190 2224
6 2257 2291 2324 2357 2389 2422 2454 | 2486 2517 2549
T 2580 2611 2642 2673 2704 2734 2764 | 2794 2823 2852
8 2881 2910 2939 2967 12995 3023 3051 | 3078 3106 3133
9 3159 3186 3212 3238 3264 3289 3315 | 3340 3365 3389
1.0 3413 3438 3461 3485 3508 3531 3554 1 3577 3599 3621
5 3643 3665 3686 3708 3729 | 379 3770 ‘ 3790 3810 0 3830
13 3849 3869 3888 3007 3925 3944 392 | 3980 3997 4015
13 4032 4049 4066 4082 4099 Al15 4131 1 4147 4162 4177
14 4192 4207 422 4236 4251 4265 4279 1 4292 4306 4319
15 4332 4345 4357 4370 | am 4394 4406 | 4418 4429 4441
16 4452 4463 4474 A484 | 4495 | 4505 4515 4525 4535 4545
17 4554 4564 4573 4582 | 4591 | 4509 4608 4616 4625 4633
18 4641 4649 A656 A664 46Tt | 4678 4686 4693 4699 4706
1.9 4713 4719 4726 4132 AT38 1 4744 4750 4756 4761 4767
2.0 ATT2 AT78 4783 4788 A793 4798 4803 | 4808 4812 4817
21 4821 4826 4830 4834 4838 A842 4846 4850 4854 4857
22 4861 4864 4868 4871 A875 4878 4881 4884 4887 4890
23 4893 4896 4893 4901 4904 4906 4909 | 4911 4913 4916
24 4918 4920 4922 4925 4927 4929 4931 | 493 4934 4936
2.5 4938 4940 4941 4943 | 4945 4946 4948 T 4949 4951 4952
26 4953 4955 4936 4957 4959 4960 491 | a0 4963 4964
27 4965 A966 4967 4968 4969 4970 4971 497 4973 4974
28 4974 4975 4976 A977 4977 4978 4979 4979 4980 4981
29 4981 4982 4982 4983 4984 © 4984 4985 - 4985 4986 4986
3.0 4987 4987 4987 4988 4988 | 4989 4989 | 4989 4999 4990
3.1 4903 . 49906 | 49910 | 49913 | 49916 | 49918 | 49921 49924 L 49926 | 48829
37 49931 | 49934 | 49936 | 49038 | 49940 49942 | 49944 | 49946 | 49948 i 49950
33 A52 | 49953 | 49955 | 49957 | 49958 | 49960 | A9961 | 49962 49964 L 49965
34 A6 | 49968 | 49969 | 49970 | 49971 | 4997 [ A9973 | 49974 49975 | 49076
35 49977 | 49978 | 49978 | 49079 | 49980 A9981 | 49981 | 49982 © 49983 1 49983
36 A9984 | 49985 | 49985 | 49986 | 49986 | .4vo87 | 49987 | 49988 | 49988 49989
37 49980 49990 | 49990 | 49990 | 4999 49991 1 49992 | 49992 | 49992  499m)
38 A9993 | 49993 | 49993 | 49094 | 49994 | 49994 {49994 | 49995 49995 49905
39 49995 | 49995 | 49996 | 49995 49996 | 49996 i .49996 L 49996 49997 49997

Source: Abridged from Table [ of A. Hald. Statistical Tables and Formulas (New York: Wl[ev) 1952

PTO.
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840  APPENDIX D: TABLES

Table I al Values of RSy 2

0

o
/
t
0 Iy
Degreesof | | L !

Freedom  twg | teso . les totwo t 005 too1 t 0005

i { 3.078 : 6.314 ) 12 7{}6 31821 63.657 318.31 36.62
2 1.886 ' 2.920 4303 : 6.965 9.925 22326 31.598
3 1.638 ¥ 2353 : 3182 : 4.541 5.841 10213 12.924
4 1.533 { 2.132 : 2.776 3747 4.604 7173 8.610
5 1.476 : 2.015 | 2.571 3.365 4.032 5.893 6.869
6 1.440 1.943 2447 3.143 3.707 5.208 5959
7 1.415 1.895 ! 2.365 | 2.998 3.499 | 4.785 5.408
8 1.397 [ 1.860 : 2.306 ' 2.896 3355 43501 5.041
9 | 1383 1.833 2262 2821 3.250 4297 4781
10 5 1372 ! 1812 i 2228 2.764 3.169 4.144 4.587
1 1,363 1.796 : 2201 2.718 ‘ 3.106 4,025 4.437
12 : 1.356 1782 : 2.179 2.681 30355 3.930 4318
13 1.350 1771 2,160 2.650 3012 : 3.852 4221
14 1345 1761 2.145 2.624 2977 3787 4.140
15 { 1341 1.753 i 2131 2.602 2.947 3733 4.073
16 ! 1337 1.746 2120 | 2.583 2.921 3.686 4015
17 i 1.333 1.740 2110 | 2.567 2.898 3.646 3.965
18 ! 1.330 ! 1734 2.101 2952 2878 3610 - 3922
i9 1.328 : 1.729 ! 2.093 2.539 2.861 L O 3.883
20 1.325 ! L2 : 2.086 2.528 2.843 33552 . 3.850
21 1323 1721 2.080 2518 2.831 Y382 3819
22 1321 1717 2074 ! 2.508 2.819 3.508 3792
23 i 1319 1714 2.069 i 2.500 2.807 3.485 3767
24 L1318 1711 2064 2492 2797 . 3.467 3.745
25 1316 : 1.708 2060 i 2485 2.787 3450 3725
26 1315 1706 2.056 2479 2,779 : 3435 3.707
27 1314 ' 1.703 2052 ‘ 2473 271 v 3421 3.690
28 ; 1313 1.701 2.048 ' 2.467 2763 3408 3.674
29 { 1311 1.699 2.045 2462 2.756 i 3396 3,639
30 1310 1.697 i 2042 ‘ 2.457 2.750 3.385 3.646
40 i 1303 1.684 ' 2021 2423 2.704 i 3307 3551
50 1.299 1.676 2.009 2403 2678 3.261 3.496
60 i 1.256 1671 2.000 2.390 2.660 3232 3.460
70 i 1.294 L.667 1594 b 2.381 2.648 33211 3.435
30 ! 1292 , 1.664 : 1.949 i 2374 2.639 3.195 3.416
90 . 1291 1.662 ‘ 1.987 2.369 2.632 ‘ 3.183 3402
100 | 1.290 i 1.660 , 1984 2.364 2.629 3474 3390
120 1.289 ! 1.658 1.980 2.358 2.617 3.160 333
150 1.287 1.655 1976 2351 2.609 3.145 3.357

© | 1282 1645 1960 2.326 2.576 3.090 320

(2000)



