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B4.1-R4 : COMPUTER BASED NUMERICAL AND STATISTICAL TECHNIQUES

NOTE :

1.  Answer question 1 and any FOUR from questions 2 to 7.

2. Parts of the same question should be answered together and in the same sequence.
3.  Only Non-Programmable and Non-storage type Scientific Calculator allowed.

Time: 3 Hours Total Marks: 100

Find the real root correct up to three decimal places of the equation x> —3x—5=0
using Bisection method.

Use Newton — Raphson's Method to find the root of the equation x2+ 4sinx =0
correct up to three decimal places.

Prove that

_1o 5°
(1) 258 +8 11[zj

(i) KD =sinh~1(w 3).
Where, A, 3, u denotes as forward difference, central difference and average
operator.

A committee of 3 people is to be appointed from 5 officers of the production
department, 3 officers from purchase committee and 1 from sales Department.
Find the committee in the following manner :

(i)  There must be one from each category.
(i) It should be at least one from purchase committee.
(iii) The officer from sales Department must be in the committee.

An MBA applies for a job in two firms X and Y. The probability of his being
selected in firm X is 8/10 and being rejected at Y is 6/10. The probability of at
least one of his applications being rejected is 5/10. What is the probability that he
will be selected in one of the firms ?

Let Xy, X,, . .., X,, be a sample of values from the population. Then prove that

2
. . . o
expectation and variance of sample mean is p. and — where w and o2 are the
n

population mean and the population variance.

The manufacturer of a new fiberglass tire claims that its average life will be at
least 40,000 miles. To verify this claim a sample of 12 tires is tested, with their
lifetimes (in 1,000s of miles) being as follows :

Tire 1 2 3 4 5 6 7 8 9 10 11 12
Life 36.1 40.2 33.8 385 42 358 37 41 36.8 372 33 36

Test the manufacturer's claim at the 5% level of significance. Given that at 5%
level of significance, negative value of t-distribution is -1.796. (7x4)
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2. (a)
(b)
(©)
3 (a)
(b)
(©)
4. (a)

Solve the following system of equations by Crout's (factorization method)-
3x+6y+9z=6

—x+2y+z=-2

2x+4y+7z="5.

Use Newton's Interpolation formula to compute y at x=24 from the following
data :

x 21 25 29 33 37
y 184 178 171 163 15.5

1
Evaluate r—x dx by using Simpson's 1/3 rule by taking I = 0.5.
2 log (e ) (6+6+6)

If f(0)=1, f (1)=3, f (4)=261 and f (7) =2409, find f (5) using Lagrange's
interpolation formula.

Find x for which y is maximum and find this value of y :

X 1.2 1.3 1.4 1.5 1.6
y 0.9320 0.9636 0.9855 0.9975 0.9996

A box contains 7 red 5 white and 4 black balls. A person drawn 4 balls from the
box at random. Find the probability that among the balls drawn there is at least
one ball of each colour. (7+7+4)

A random variable X is distributed at random between the values 0 and 1 so that
its probability density function is f(x) =kx? (1—x3), where k is a constant. Find the
value of k. Using this value of k, find its mean and variance.

The joint probability distribution of two random variables X and Y is given by :
1+ x(y +1)

P(X=x,Y=y)= o3

forx =0,1,2,3and y=0,1, 2.

Find the marginal distributions of X and Y. Also find the conditional probability
distribution of X given Y=1.

Two random variables X and Y have the following joint probability density

2(x% +y—3x12 ; 0<x<1,0<y<1
function : f(x,y)={ ( Yy ) Y

0, otherwise

Find the Variance of X and Y. Also find Covariance between X and Y. ( )
6+6+6
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As an application of Central Limit Theorem, show that if E such that

(1.96)202}

P(| X —p|<E)>0.95, then the minimum sample size n is given by n= { 2

where p and o2 are the mean and variance respectively of the population and X
is the mean of the random sample, E is the permissible error and at 5%, test
statistics is 1.96.

A sample of 900 members has a mean 3.4 cms and standard deviation 2.61 cms.
Is the sample taken from a large population of mean 3.25 cms and s.d. 2.61 cms?
If the population is normal and its mean is unknown, find 95% and 98% fiducial
limits of true mean.(here value of test statistics at 5% level of significance is 1.96
and 2% level of significance is 2.33 from Normal table)

Using the method of least squares, derive the normal equations to fit the curve
y =ax?+bx. Hence fit this curve to the following data :

(6+6+6)

Using the following data, find out the two lines of regression. Hence, compute
the Karl Pearson's coefficient of correlation :

YX=250, YY=300, ¥X Y = 7900,

YX2=6500, YY2=10,000, N =10.

What is Gamma Distribution? Show that the mean value of positive square root
1
of a y(w) variate is " (n+ E) / T (). Hence prove that the mean deviation of a

normal variate from its mean is 0 /2 /7 , where o is the standard deviation.

The weights of a population of workers have mean 167 and standard
deviation 27.

(i) If a sample of 36 workers is chosen, approximate the probability that the
sample mean of their weights lies between 163 and 170.

(i) Repeat part (i) when the sample is of size 144. (6+6+6)
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(@)

Fit a Poisson distribution to the following data and best the goodness of fit given
that y? for 3 degree of freedom at 5% level of significance is 7.81 :

x : 0 1 2 3
f ;109 65 22 3

4
1

From the following data of age of husbands and age of wives, determine to
regression lines and estimate the husband's age when wife's age is 16.

husband'sage 36 23 27 28 28 29 30 31 38 35

wife's age 28 18 20 22 27 21 29 27 29 28

(©)

Suppose that n independent trials, each of which is a success with probability p,
are performed. What is the maximum likelihood estimator of p ?

(7+5+6)

- 00o0 -
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3E 4088 AT90 4098 ABEg A995 A0 4899 A0S AR A959
2.8 S00a S000 S000 AaR00 SG0 S0 000 My 000 L0000
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Percentile Values (t,)
for

Student's ¢ Distribution
with » Dagreas of Freadom

(shadad area=p)

F e, [ b faa tas E.as Er f.ea [ Eas
1 63.66 31.82 1271 8.31 3.08 1.378 1.000 127 325 A58
g CX 6.56 4.30 202 158 1.061 816 B17 28 J42
3 5.84 454 3.18 235 1.64 o7 7785 B4 2m 137
4 4.60 3.76 2.8 218 1.58 841 41 569 271 Jd84
5 4.03 3.6 2.57 2.02 1.48 220 727 559 267 132
[ 3.71 3.14 2.45 154 144 804 118 B53 265 A3
7 2.50 3.00 286 1,50 142 896 Tl 549 263 130
g 336 2.00 2.81 1.86 1.40 BB 06 AT 262 130
8 325 2.2 2.26 183 1.38 BB 708 543 261 129
10 817 2.76 2.23 1.81 1.87 B0 100 54 260 129
11 311 292 2.90 180 1.36 BT BT 540 280 129
12 .06 2.68 2,18 178 1.56 BT3 95 559 258 J28
18 2.0 2,85 2.16 177 1.85 BT0 B0 AT 269 128
14 2.98 2.62 2.14 1.8 1.84 B6E B0E 587 268 A28
16 2,95 2.60 218 1.15 184 | B8 £91 536 258 128
16 2.92 258 2.12 1.75 1.84 BE5 590 B35 258 A28
17 ° 2.9 2.57 211 1.74 1.38 863 SEE 534 257 A28
18 2.88 2.55 2.10 173 1.33 B ABE 534 257 Jd27
19 2.86 254 2.00 1.13 1.33 B61 588 533 257 187
20 284 2.53 208 LTe 182 B0 E8T 513 257 127
21 2,83 252 2.08 1.72 182 5BD GBE Bag 257 187
g2 282 251 2.07 1.72 1.52 A58 BEBG 53z 256 127
2% 2.81 2.50 .07 1.1 1582 BBR B85 53z 256 Ja27
24 280 248 208 191 132 BET BRE 581 JE8 b
25 278 245 2.06 LTl 1.82 B56 BBd 531 256 bt
25 278 2.48 .06 L.71 152 866 8B4 B3 g6 Ja27
27 817 247 206 1.70 151 B55 BE4 531 2566 127
28 .76 247 2.05 1.70 1.51 BEE BE3 530 256 a7
249 2.76 2.46 204 1.70 131 E54 683 530 266 127
a0 276 2.46 2.04 1.70 131 B854 BB3 530 256 Ja27
40 2,70 24z £.02 1.58 150 B51 5B1 529 255 126
&0 288 228 2.00 167 130 B4E BTH HET 254 126
120 2,52 286 1.98 1.68 1.29 B45 BT7 B2 254 J26
= 258 2.3 1.96 1546 128 B42 BT4 524 253 A26

Source: B A. Fisher and F. Yates, Statizical Tables for Biologicel, Apricultural and Medical Research (3th edition), Table 1L,
Oliver and Boyd Lid, Edinbiargh, by permission of the authors and publishers.
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Percentile Values (x?)
for

the Chi-Square Distribution
with r Dagrees of Fresdom

{shaded srea=p) =
1 ] T 1 2 [ & ] i | b | 2 2 2
"] T e Faw Xm Xm In X o X T X Xy N

1 TEE GBE 500 §B4 271 1.2 ABS 02 0IBE 003 .ODIO 0002 0000
& 10.6 .21 7.88 6.848 461 217 1.28 5T5 B11 103 J506 0200 o0
| 12.B 11.3 8.35 T.31 E.25 411 237 1.21 B4 352 B8 115 e
d 149 183 111 B4 TTE  BAF 386 18F LG4 .TI1 484 29T 207

5 167 153 128 111 B24 B6F 435 EET 161 - LIS A81 BS 412
d 185 148 144 126 106 T4 635  B4F 22 LG4 LMY AT ETE
7 03 185 160 141 120 804 635 425 2R3 LRIT 168 1M Sag
B 220 201 176 165 134 102 TA4 BOT 342 ETR L1E 166 184
B BR.E BT 180 189 147 14 Ba4 BB 40T 2R AT 206 1.TR

10 26.2 232 20.6 183 16.0 125 8R4 EBT4 487 3.0 825 2566 218
11 2658 47 B2LH 18T 172 13T 103 768 G66& ABT BEE BOE 260
12 28 262 BRA 20 185 14E 118 B4d 680 623 44D BST  BOT
11 2R 27T BT 224 188 180 123 830 704 BBY B0 431 AET
14 e 23] 261 22T 211 171 188 102 .98 GBET  B62 468 40T

15 42E 306 BTE 2RO 223 1BE 148 11D 866 T.B6 626 523  J{.60
16 342 BRO BRE 283 285 184 158 118 31 . 786 BBl G6B1 514
17 BLY B4 - BDE 2746 248 205 188 12E 101 BET TB8 641 ETO
18 372 354B 315 289 260 216 1TE 187 109 82 BZ3 701 628
19 336 862 829 JO01 BTE ERV 183 145 11.7 181 BEl THEE 64

20 40.0  BT6E 3Z 314 BB4 E3E 192 15N 124 108 BED  BEE  Ta2
1 414 B89 §56 32T 2845 P 203 163 132 116 103 850 803
0 428 403 888 33EP MLE PEO 2B 1TR 140 123 110 254 BG4
25 442 416 881 BRE  ®20  FTI O E3  1Ba 148 111 117 102 9.26
2 455 430 894 BE4 332 ERE 233 190 15T 138 124 108 9.50
- 168 443 408 BT B44  BBZ 243 199 16F 146 131 1L 105
28 488 466 416 3895 356 S04 253 208 172 164 138 - 12E 112
27 406 470 432 401 867 815 $68 21T 181 162 146 129 . 118
8 1.0 483 4B dlB BTOH RRE BTR ERT 1R 16F 1RB 135 125
20 EZ.3 406 467 426 891 837 280 26 IBE 1TV 160 143 18]
a0 BELT BDE 470 4B 408 MMEBE 203 MF 208 1ES  JGR 16D Q3R
40 G6.E BE3T GO BEH  GLB. 466 888 O BAT 200 2S5 44 R2E BOY
b0 TRE TEZ Ti4 675 632 GBEE 483 420  3TT ME 34 0 N7 280
&0 $20 B34 BEZ TR1 T44 670 593 B22 465 4BF 405 3TE 855
T0 | 1042 1004 650 B0 BEE 976 688 61T 658 G517 BB 454 4338
B0 | 1163 1123 1065 100Lf¢ BGE BB1 T8 TI1 643 604 672 G685 Gl2
80 | 1288 1241 11B1 1131 176 686 B08 BOE TES 651 666 61B 692
100 | 1402 1358 1206 1242 11BE 1003 PR3 900  BEd  TTS  T4E O 673

Sowrce: Catherine M, Thompeon, Toble of percemtage poirn of the ° disriburion, Blametriks, Vol, 32 (1941), by pérmission of
the suthor and publisher,
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85" Percentile Values
for the F Distribution
[pl degrees of freedom in numearator)

(v, degrees of freedom in denominator)
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BREBEES
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120

161
18.5
10.1
7.71
B.E1
E.9%9
558
E.a2
E.12
4,88
4.84
4.78
46T
4.80
4.54
4.49
445
441
4.4
4.35
452
4.0
4.28
426
424
483
4.2
420
{18
417
4.08
4.00
292
384

19.0
855
£.54
5.70
514
4T
446
426
410
3.96
3,80
281
874
3 68
B.63
3.59
8.55
3.52
2.4
34T
344
842
2.40
3.39
347
2.15
3.54
2.33
2.2
2.28
3.5
£.07
2,00

216
182
928
659
G4l
476

4.07
386
am
3.59
a48
41
334
5.20
.M
3.20
328
313
310
307
306
203
2.01
290
2.08
298
25
2,93
2m
2Ed
2,76
2B
2,50

18.2
512
G35
518
4.53
412
&84
364
3,48
3.36
8.28
3.18
811
3.06
300
2.806
2903
2.80
zAaT
284

2.8
280
278
2.76
274
273
2.71
2,70
289
261
2,53
245
2,37

19.3
9.01
.26
5.05
439
3.97

BB
233
3.20
3.11
2.03
288
2,80
2.85
281
277
2T
271

221

18.3
B.04
6.16
4,55
4.28

‘BET

358
537
2.2z
&.0b
.00
o2

TR
bl
2T0
286

2.60
5
.65

261
2.49
247
246
245
2.48
242
234
2.25
2.1E
10

27
19.4

6.09
488
4.21
578
360
320
3.14
.01
281
283
276
.71
264
261

268

254
251
249
246
244
242
240
239
a7
2.36
2,85
2.a3
.26
217
.08
o

2m
18.4
BAS
6.04
4.B2
4.15
373
344
323
3.07
285
285
Z.m
2T
.64
258
L55
2461
43
b |
24z
240
287
238
204
2.a2
o
225
2.28
22T
L1E
210
2.0z

1.84

FL
184
881

477
410
188
329
5B
3.02
50
2E0
27
265
.69
284
L
=46
24E
2.9
25T
234
282
230
.28
)
2.25
4
22
281
.12
204
1.86
1.88

242
16.4
879
b.96
4.74
4.06
364
335
il
Z.28

276
LET

220
219
218
218
2.08
198
191
1.83

244
18.4
874
6.21
1.6
4.00
1.5%
4,28
207
L
2.7%
2.6
2.60
2.58
2.48
242
238
2.34
231
228
2,25
a3
220
21K
&16
215
213
212
210
E.00
200
1.5%
1.EE
1.75

246
10.4
270
5.85
4.62
5.04
3.51

a1

2,78
268
2,63
248
2,40
245
2a
2,27
&3
2.20
2,18
2,16
213
21
.09
La7
2.06
204
.03
o1
182
1.4
176
167

248
16,4
B.66
B.BO
4.58
3.B7
3dd
116
£0d
m

248

2.33

219
218
212
210
2.07
205
208
2.01
1.99
1.97
1.96
1.94
1.93
1.84
175
1.86
157

248
10.5
8.64
577
4.53
284
341
312
2.80
274
2.61
£51
2.42
235
229
294
216
216
211
2.08
2,06
2,03
2,01
1.88
1.98
1.58
1.83
1.01
150
1.89
1.78
1.70
1.61
1.52

Z60
18.5
B2
6.75
450
a.81
338
3.08
2.88
2.T0
26T
247
2.38
£.31
.26
218
2.16
211
2.07
2.04
200
1.098
1.98
194
1.82
1.50
188
187
1.8%
1.84
1.74
L.65
1.55
148

251
18.5
B.59
a7
AAdE
317
.84
2.04
2.B3
LEG
2.58
£45
.24
2o
2.20
215
210
Z.08
o3
190
1.95
1.84
1.81
1.B§
LEBT
1.BG
1.B4
182
1.81
.78
1.69
L.EZ
1.60
138

| 252

18.5
B.5T
b.69
443
i
L.50
201
£

EEEER

216
211
A

1.58
182

1.88
186

253
10.6
B.55
5.65
4.40
370
827
2.97
295
LEB

2.26
E18
211
2.05
am
187
1.23
1.80
1.BT
1.Bd
1L.EL
1L.79
1.7
L6
178
LTL
1.70
LE8
168
14T
1.35
1.22

1LB4
181
1.78
1.78
1.78
1.m
169
187
1.66
164
142
1.51
1.59
126

1.00

Sowrce: E. 5. Pearson and H. O, Hariley, Biomeirike Tables for Siatisticians, Vol I (1972), Table 5, page 178, by permission.
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99" Percentile Values i
for the F Distribution !
(v, degrees of freedom in numerator) i

(v, degrees of freedom in denominator) Y
F o

40 | B0 | 120 | =

.:"
3

=

b

-

-y

=

o
&
=
=

10 |12 | 16

4032 | 5000 | G403 | G625 | 5764 (#5650 | 6528) 6081 S023| 605E | 6106|6157 6200| 6235 (6261 | B287 6313|6330 | G356
08.5 | 99.0 [99.2 | 99.2 |96.3 |99.3 | 96.4 | 99.4 |99.4 |95.4 |09.4 [99.4 | 59.4 | 99.5 | 96.56 | 09,5 |90.6 | 06,5 | 905
841 {308 (205|287 | 28.2 | 27.0 | 7.7 [ 27.5 [ 27.8 [27.2 | 27.1 | 26.9 | 26.T| 26.6 | 26.5 | 20.4 [26.3 | 26.2 | 26.1
ZL2|1E.0 (167|160 | 156 | 15.2 [ 16.0 [ 14.8 [14.7 | 14.5 | 14.4 | 14.2 | 14.0| 189 (188 (187 (189 | 15.6 | 135
163 |13.2 (121 (114 (2110 [ 10.7 (105 [20.5 [10.2 {101 |9.8% |9.72 | 9.55 | 9.47 |0.38 | 0.20 |9.20 | 9.11 | 9.02
I3.T110.9§ 9.8 [9.16 |B.75 | BAT | 8.26 810 |7.08 | 7.8T |T.72 | 7.56 | T40| 7.91 | 723 | 7.14 (7.06 | 6.97 | 6.88
12,2 | 5.65 | 545 7.85 | 746 | T.18 | 6.99 | 6.64 |6.72 |6.62 (647 |6.51 | 616 6.07 | 5806 | 5.81 (6.82 | 5.74 | 5.05
113 | 8,65 | 7.59 | 7.01 | €.68 | 6.37 | 6.18 | 6.08 | 501 [ 581 (6.57 |5.52 | 5.26 | 528 (520 | 6.12 |6.03 | 4.05 [ 4.88
10.6 | 8.02 | 6.0 | 6.42 | 6.06 | 5.80 | 5.61 [ 5.47 |5.95 |5.26 |5.11 |4.06 | 4.81 | 478 | 465 | 4.57 (448 |4.40 |4.01
10,0 | 7.56 | 6.55 ( 5.99 | .64 | 5.86 | 5.20 | 5.08 |4.94 (485 (4.71 |4.568 [ ddl | L33 | 4.25] 417 |4.08 | 4.00 | 8.81
965 | 721 | 6.82 ) 567 | 5.32 | 507 | 4.89 [ 4.74 |4.89 4:54 4,40 |4.25 | 4.10 | 4.02 | 204 | 3,86 [ 5.78 | 3.60 | 3.60
B35 | 893 | 5,05 | 541 | 5.06 | 4.82 | €.84 | 4,50 4,30 {480 | 4,16 |4.00 | 2.B6( 8.8 | 3.7T0 | 3,62 |8.54 | 345 | 5.38
BOT | 6.TO | 5.74 | 521 |4.85 (462 | ddd |0.30 (4,29 |4.10 [5.96 | 362 | 5.66 | 3.50 [B.51 | 3.45 |A.34 | 3.25 (847
B.BG | .51 | .56 | 5.04 | 4.M0 [ 4.45 | 4.28 1414 | 408 3,84 (380 |3.66 | .50 843 [ 3.56 | .27 |5.1E | 309 [ 5.00
B.6E | 6.36 | .42 | 4.80 | 4.56 | 4.82 | 4.14 | 4.00 | 280 |3.80 |3.67 |2.52 | 3.37 | 2.29 |8.218.13 |3.05 | 2.96 | 2.ET
E.53 [6.23 | 520 | 477|444 |4.20 | 4.08 | 3.89 |3.98 |3.69 |8.55 | 341 | .25 | 218 (210 | 5.02 |2.03 | 284 | 276
BAO (611|518 | 467 |4.84 {4.10 | 3.08 | 3,70 | 2.68 |3.50 | 0.46 (531 | 3.16 | .08 | 2.00 | 2.92 |2.83 | .75
8.20 | 6.01  5.00 | 4.58 | 4.26 | 4,01 | 3.84 (3,71 | 3,60 | 3.51 | 3,37 |3.23 | 3.08 | 3.00 | 2,92 | 2.84 [2.76 | 2.66
8.18 | 693 [ 6.01 | 4.60 | 4.17 | 2.84 | 3.77 | 3,63 | 3.52 |5.43 |3.50 [3.16 | 2.00 | 292 | 2.84 | 2.76 [2.67 | 2.68
BY0 | B85 | 4.04 | 448 | 4.10 | 2.B7 | B.70 | 266 |3.46 |2.27 | 2.2 | 000 | 204 | 2.B6| 2.78 | 280 (261 | 252
B.OZ | 5.78 | 4.67 | 4.37 |4.04 | 5.81 | 8.64 |8.51 | 3.40 |2.91 | 217 |3.03 | 288 |2.80 | 2.7 2.54 |2.55 | 246
T.95 | 5.72 | 4.82 | 4.21 | 3.99 [ 8.76 | 3.50 | 5.45 |4.35 |a.86 |12 |2.98 | 2.83 ) 2.7 | .67 | 2.58 | 250 | 2.40
T.BB | 5.66 (476 | 4.26 | 3.04 | 371 | 3,54 | 5.41 | .80 |3.21 |3.07 |293 | .78 | 2,70 | 262 2.54 (245 | 2.85
TEZ | 5.61 | 472 | 4.22 | 290 8.67 | 3,50 |2.36 |2.26 [2.17 |3.00 | 2.80 | .74 | 2.66 | 2.58 ) B.49 |B.40 | 2.51
7.77 | 657 [ 4.68 | 4.18 [ 3.86 | 3.6 | 3.46 |3.32 | 222 |3.13 |2.09 |2B5 | 170 262 [ 2.54 | 2.45 |2.36 | 2.27 | 2.7
T2 | 6.55 | 4.64 | 4.14 | 382 | 5.59 (342 [2.29 |3.18 |8.09 296 | 282 | 205 2.58 | 2.50| 242 |2.83 | 123 218
2.88
236

D 8 -5 & N & &8 b =

-
L]

= e s
L s B O =

[
o -3 o

wERER
BREXEERE

aBRR=

T.68 | b.40 | 4,80 | 411 | 378 | 3.66 8.5% | 3.26 |5.15 [8.06 |2.93 |2.7R | 2.63 BES | 247 2.20 | L.20 | 210
V.64 | BudB | 457 1 4.07 [ 376 [ 3.58 ) 3.56 | 3.23 (B1E [B.00 [2.50 |2.76 | 2.60 | 252 | 2.44 B.26 | .17 | 2.06
T.60 | 542 | 4.54 | 4.04 | .78 | 3.50 | .55 |2.20 | 209 |3.00 |87 |2.73 | Z5T |40 | 241| 2.33 | 285 | 2.14 |2.08
7.56 | 5.30 | 4.51 | 4.02 | 270 [ 3.47 | .30 | 8,17 | 3.07 |2.08 |2.84 |2.70 | 2.55 | 247 [ 239 230 (221 | 211 (201
V.51 6.18 | 4.31 | 3.BD | 3.50 | 5.25 | &.12 [2.99 (289 |2.80 |2.66 | 252 | 207|220 |2.20( 211 |2.02 | 1.92 | 1.BO
V.06 [4.98 | 4.13 | 3.65 | 3.34 | .12 | 295 (282 (272 | 263 (250 |2.35 | 2.20 | 212 | E0E| 1.84 {1.Bd | 1.78 | 1.60
G.BG | 4.7 | 365 [ 348 1317 |2.96 [ 279 | 2.65 !_.E.H 247|234 219 | 202106 1.86) 1.96 | 1.66 | 1.65 | 1.59
6.63 | 4.61 [ 3.78 | .82 | 3.02 | 2.80 | 264 (2,51 | 241 (232 |2.18 |2.04 | 188 | 1.7 | 1.T0) 1.69 |1.47 | 1.52 | 1.00

223

Bosw

Sowrce: E, 8, Pearsen and H. O. Hartley, Biomerrika Tables fer Stanisticions, Yol 2 11972}, Table 5, page 180, by permission.
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Values of 8™

M=i<l)
L) L] 1 2 3 4 5 G ) ] g
a0 10000 LS00 SB02 AT SHE pE12 J418 S JEn 136
0.1 B4 EOGE S ATH B84 JE0T LBB21 BET A353 HB2T0
0.2 B187 B108 JB02s TH45 THEG 784 J711 634 .TH58 1483
0.3 08 JTE34 1261 JT184 J118 1047 JSBBTT B80T J5E38 BT
Q.4 BT03 JBETG JBETO JBHD5 A440 BETE A3la LSS0 E1B8 H1246
0.5 J0E5 EO05 g5 SBRE 5azT STT0 HT12 BESE 50y b4
0.6 b489 434 S3TH BB2E 5ETR SE20 AH160 5117 JHDBE Jil14
0.7 ABGE A816 ABGE AR1 ATT1 AT24 METT AB30 ASR4 A53H
0.8 A493 A Add ARG AT A2T4 A232 A180 AL4E 107
0.4 AlEE A0S Jgas iy B 2908 AB57 D820 A78] ATE3 AT16
(Awl, 23 ..., 0100
) 1 2 k] i 5 & k) B ¥ 1o
= JETEE 13534 04975 OLRZZ  0OBTIE 002470 000012  ODORRE 000123 JDO004E
More: To obtain values of £~ for other values of A, wis the laws of exponenis.
Example: £ % = (¢~ 1 %) ¢ =020 = (0,04 79){0L61BE ) = CLOBOAL.
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Table 7. Cnitical Values of the Kolmogorov-Smirnov One Sample TestStatistics
This table gives the values of D, and D, _ for which a= P{D. > D, } and a> P{D, >
D} for some selected values of n and a.

One-Sided Test ;
a= 0 05 025 01 005 o= 10 05 025 .01 005
Two-Sided Test : :
o= 20 10 05 02 01 o= 20 10 0 02 0
n=1 900 950 975 990 995 n=21 .226 .259 287 321 344
2 oB4 776 B42 900 929 22 221 253 281 314 337
3 a6y 636 TOB 78BS B29 23 216 247 275 307 330
4 493 565 624 689 734 24 212 242 269 301 323
3 447 509 563 627 669 25 208 238 264 295 317
6 410 468 519 577 617 26 .204 233 259 290 311
7 381 436 483 538 576 27 200 229 254 284 305
8 358 410 454 507 542 28 197 225 250 279 300
9 339 387 430 480 513 29 193 221 246 275 295
10 323 369 409 457 489 30 190 218 242 270 290
11 308 352 391 .437 .468 31 187 214 238 .266 . 285
12 296 .338 375 419 449 32 184 211 234 262 .281
13 285 325 361 404 432 33 .182 .208 .231 .258 277
14 275 314 349 390 418 34 179 205 227 254 273
15 266 304 338 377 404 35 177 202 224 251 .269
16 258 295 327 366 392 36 174 199 221 247 265
17 250 286 318 .355 381 37 172 196 218 244 262
18 244 279 309 346 371 38 170 194 215 241 258
19 237 271 301 .337 .361 39 168 .191 .213 .238 255
200 232 265 294 329 352 40 .165 .189 210 235 252
Approximation 1.07 1.22 136 152 1.63
Forn = 40 ﬁ ul'f. ﬂJ"T_‘ -.qn’_,. -\JIE

Source. Adapted by permission from Table 1 of Leslie H, Miller, Table of Percentage
points of Kolmogorov statistics,]. Am. Stat. Assoc. 51 (1956). 111-121.
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