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Instructions for Candidates

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

2. Attempt all questions.

3. Choice is available within each question. Use of simple calculators is permitted.

Required statistical tables are attached with this paper.

1. Attempt any three parts. (5%3)

(a)

(b)

A sample of the daily earnings of a food vendor on a street outside a college
was collected for 30 working days. The distribution of earnings is as follows :

Earning Range (Rs.):  100-200 200-250  250-300 300-400 400-600
No. of days: 4 6 5 7 8

(i) Draw a histogram to depict the data and describe its shape.

(i) If the municipal authorities were to charge Rs. 50 per day from the
food vendor, what would be the impact on the mean and standard
deviation of the vendor’s daily earnings ? (3.2)

The wheat yield (in quintals per acre) for 8 farms sampled in Punjab was
53, 56, 47, 27, 52, 43, 46 and 55.
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(i) Compute the sample median, the 10% trimmed mean and the sample
standard deviation for the wheat yield.

(ii) Is the sample median the better measure of location for the given
data ? Why or why not ? (4,1)
(c) (1) Calculate the coefficient of variation for the first n natural numbers ?

(i) In what circumstances is the coefficient of variation a preferred measure
compared to the standard deviation ? (4,1)

(d) The first four moments about the value 5 for a distribution are — 1, 10, —10
and 153. Calculate the releJvant measures to comment on the centre,
dispersion, skewness and kurtosis of the distribution.

2. Attempt any five parts. (5%S5)

(a) (1) Define ‘independent event’ and provide one example of such events.
(i) If events A and B are independent with P(4)=1/3 and P(not B) =1/4,
find P(AVUB).

(b) (1) It is known that in a certain school 40% of the cricket players also
play football. Twenty cricket players are selected.

(i) What is the probability that more than 8 of them play football ?

(i) If it is known that more than 8 play football, what is the probability
that less than 11 play football. - (3,2)

(c) The sandwiches sold in a certain college canteen are required to have a
weight of at least 80 grams. However the actual weight follows a Normal
distribution with mean of 75 grams and standard deviation of 8 grams.

() What proportion of the sandwiches possess the required weight of at
least 80 grams ?

(i) If the standard deviation cannot be altered, what average weight should
be maintained by the manufacturer so that 90% of the sandwiches
possess the required weight ? (3,2)

(d) The probability density function (pdf) of a continuous random variable X is

f(x)=a(l-x%), 0<x<1.
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(e)

()

3
(i) Find the value of a for f(x) to be a valid pdf.

(i) Calculate the cumulative distribution function (cdf) for the random
variable X.

The number of cell phones sold at a certain store follow the distribution
provided: '

X: 0 l 2 3 4 5 6
p(x): 0.20 0.05 0.10 0.25 0.20 0.15 0.05

Find the expected value and variance of Y where Y = 3X - 5.

The six retail outlets of a fast food chain each has an average daily revenue
of Rs. 80,000 with a standard deviation of Rs. 6,000. These outlets also
have an average daily expenditure of Rs. 30,000 with a standard deviation
of Rs. 4,000. If the expenditure and revenues have a correlation coefficient
of 0.3, calculate the mean and standard deviation of profits (net revenue) of
all the six outlets taken together.

Attempt any five parts. (5%5)

(a)

(b)

(d)

(1) State the Central Limit Theorm.

(i) The weekly consumption of cereals by a household in Delhi is a random
variable with mean value 4.0 kg and standard deviation 1.5 kg. If 50
households are independently selected, what is the probability that the
sample average amount of consumption is more than 3.5 kg.

The number of spelling mistakes in a sample of six newspaper advertisements
was 2, 1, 5, 2, 3, and 4. If the distribution of the mistakes has a Poisson

distribution p(x;\), calculate the estimator for A using the method of moments
and also the value of the estimate.

The wages paid to construction labour in Delhi was estimated through a
random sample of 12 workers. The resulting data was 400, 430, 500, 380,
360, 400, 420, 450, 370, 400, 440, 450. Estimate the 90% confidence

interval for the variance in wages.

A Normally distributed population has a mean of 120 with a standard
deviation of 10. If a sample of size 25 has a mean greater than 125, the null
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hypothesis that the true mean is 120 is rejected in favour of the alternate
hypothesis that the true mean is greater than 120. What is the level of Type

I error ?

(¢) Consider the hypotheses H 1 p = 72 versus H 1 p > 72 concerning a normal
population with a standard deviation of 6. A random sample of 16
observations taken from this population produces a sample mean of 75.2.

(i) Calculate the p value.

(i) Considering the p-value obtained in part (i), would you reject H if the
level of significance is 0.01. (3.2)

(f) A sample of 100 and 200 shoes used by the armed forces personnel in
desert conditions and in mountain conditions respectively show an average
life of 400 days and 370 days with standard deviations of 40 days and 30
days respectively. Can it be concluded at the 2% level of significance that
mountain conditions as compared to desert conditions reduce the average
life of the shoes.

4. Attempt any two parts. (5%2)

(a) Explain or derive to show why the Laspeyres’ Price index overestimates a
price rise.

| (b) The price index for 2010 with base in 2012 was 0. Prices increased by 8

! percent from 2010 to 2011. The price increase from 2012 to 2013 was 10

! percent. On the basis of the above, construct a price index series from 2010
to 2013 with 2010 as base.

\ (c) Combine the two Series of Index numbers given below to obtain a new
Series with (a) 1963 as base (b) 1960 as base.

Year | Old Series (1958=100) | New Series(1963=100
I 1960 101
bﬂ‘ ! 1961 105
: 1962 112
— 1963 126 100
1964 134 106
. 1965 99
| 1966 102

Indicate the tests of adequacy of index numbers that must be satisfied to
enable the above calculations.

|
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a2 Appendix Table

& A T 1 g i !
Yable A1 Cumiiative Binginial Probabilities g, T

an=5 e

4

0.01 0.05 0.10 020 025 030 040 050 060 070 075 080 090 095 0.9 |

951 T74 590 328 237 168 078 031

0 010 002 001 000 000 000 000
| 999 ST 919 737 633 U528 337 188 0B7 031 0l6 007 000 000 000
x 2 1000 599 991 942 896 837 683 500 317 163 104 058 009 001 000
30 L000 1000 1.000 993 984 969 913 812 663 472 367 263 081 023 001
4 1000 1.000 1000 100 99Y YR Bon 969 922 832 763 672 410 126 049

b. n=10
P
—_ —— |
0.01 0.05 0.10 020 025 030 040 050 060 070 075 080 0.90 095 099 ‘
0 004 599 349 A07 056 028 006 001 000 000 000 000 000 o 000
1 396 914 736 376 244 149 046 011 002 000 000 OO0 000 000 00O
2 1.000 988 8930 678 5260 383 167 055 012 002 000 000 000 000 000
3 1000 999 87 479 776 650 3R2 172 0SS 011 004 001 000 000 000 |
4 1000 1000 998 BG7 922 850 633 377 166 047 020 006 00O 000 000
X 5
5 1000 1000 1000 094 980 953 834 .623 367 150 078 033 002 000 000
6 1000 1000 LOOD Y99 996 989 945 828 618 3500 224 121 013 o 000
7 1000 1000 1000 1.000 1.000 998 988 945 833 617 474 322 070 .01 000
$ 1000 1000 1000 1000 1000 1,000 998 989 054  B51 756 624 264 086 DM
9 1000 1000 1000 1.000 1000 1.000 1.000 999 994 972 944 893 651 401 0%
I c.n=15
r
| 0.01 0.05 0.10 020 025 030 040 050 060 070 075 080 090 095 0.9
st e sadl e S e e e T L AT .
= 0 Ra0 463 206 035 013 005 000 000 000 000 00D 000 000 000 00U
1 9490 829 549 167 080 035 005 000 000 000 000 000 000 000 000
2, 2 1,000 964 Bl6 398 236 127 027 004 000 000 000 000 000 D00 000
3 1000 995 044 648 461 297 091 018 002 000 000 000 000 00D 000
4 1000 999 D87 836 686 515 217 059 009 001 000 000 000 00D 000
5 L0000  1.000 998 939 852 722 403 151 034 004 00T 000 000 000 000
6 L0000  1.000 1000 982 943 BGD 610 304 095 0I5 004 001 000 000 000
x 7 L0000 1000 1000 996 983 950 787 500 213 0500 017 004 000 00D OO0
8 1000 1000 1000 999 996 985 005 696 390 131 057 018 000 000 000
9 1000 1,000 1.000 1.000 999 996 966 849 597 278 148 061 002 000 000
10 100G 1060  1.000 1000 1.000 999 991 941 783 485 314 64 013 001 000
111000 1000 100D 1,000 1000 1.000 Y98 982 909 703 539 352 056 005 000
2 1000 1000 1000 1.000 1.000 1000 1000 996 973 873 764 602 1B4 036 000
13 1000 1000 1000 1.000 1000 1.000 1.000 1000 995 965 920 833 451 071 00 X
14 1000 1000 1.000 1.000 1.000 1000 1000 1.000 1.000 995 987 965 794 537 140

(comtimud )
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A3

Fable A1 Cumeiobus Bripmis Prifiabinties {opnd)

Ble,np) = i bigsn.p)
d n=120 i

0.01 0.0 0.10 020 025 030 040 059 0.60 070 075 0.80 090 095 099

BI8 358 422 012 003 .01 000 000 000 000 000 00O 000 000

0 ] 000
19y 736 392 069 024 008 001 000 000 000 000 000 000 000 000
5 ooy 925 677 2000 091 ‘035 004 600 000 000 00O 000 0o 000 000 #
1 1000 984 67 AN 115 407 016 0ol 000 000 oo 000 @00 000 .00
41000 997 w57 630 4l 3% 051 006 000 00e 000 060 b0 0oe 00
s jo0p  voon 989 804 617 416 126 021 002 000 000 oo0 000 000 000 2
6 1000 1000 998 913 T8G G08 0280 0S8 D06 000 U U00 gop 000 00D
2 000 1000 1000 96§ 898 LTI 416 132 021 001 Qo0 000 oon Qoo 000
& 1000 L1000 Loop 990 950 R&7 596 252 A57 005 001 000 000 000 000 f§
9 1L00s 1000 1000 997 986 952 255 412 (128 017 004 001 oo 000 000 3
* 10 1000 1000 Lo0D 999 506 083 872 388 245 048 014 003 000 000 000
1 Loo0 1000 1000 1000 999 995 943 M8 4 3 M 1 010 000 000 000
12 10p0 Looo 1000 1000 1 000 999 979 868 k4 228 ] 02 03 0ob 000 000
13 1000 1000 1000 1000 1.000 1000 904 o42 750 a2 I 087 .002 000 000
14 1000 1000 1000 1000 LOOO 1000 898 979 874 5R4 1g3 196 .01l 00D 00O
Is 1000 1000 1000 1000 1000 1090 1000 S04 v49 762 385 370 043 003 000
16 1.000 1000 1000 1.000 1000 1.000 1000 999 984 &9 775 580 (133 016 00O

17 1 ;DIHJ 1000 LOOO  LOBO 1000 1.000 GO0 1000 996 eSO 794 323 075 001
18 1000 100G 1000 1 000 1.000 1.000 1000 1000 o9z 99y 976 931 608 264 M7
19 1000 1000 1000 1.000 1000 1.000 1.000 1000 1000 999 997 958 MR H42  IR2

i e e T T

¢
g
%
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Tobte B.F Fuan one Blsteats) Probahilities oat) Bix,np) = Z Wyinp)
e n=15 reu
) P
001 005 010 020 025 030 040 050 060 070 075 080 090 095 099

T8 27 072 004 001 000 000 000 000 000 000 000
974 642 2T 027 007 002 000 000 000 000 000 000

998 873 537 098 032 009 000 000 000 000 000 000
1000 960 764 234 09 033 002 000 000 000000
1.000 993 902 421 214 0% 009 000 OG0 000 000

(00
(0
. 599 967 617 378 193 02% 002 000 000
1000 1.000 991 IR0 561 341 074 007 000 000 000 000
1000 1.000 998 891 727 512 154 022 001 000 000 000
000
000
002
006

000 000
0a0 bon

LU0 1000 1000 953 B3 67T 274 0% 04
1000 1000 1000 Rl 920 KIT 425 115 013

10 1000 1000  1.000 994 970 902 586 212 034

E=RE- R - R -h\.uh.rm‘ﬁ.

00 000
000 000
L0 1000 1000 A9 R0 956 732 M5 07R 001000
X120 1000 1000 1000 100D 997 983 K46 5000 134 017 003 000
13 1000 1000 100D 1000 999 994 922 635 268 044 020 002
14 1000 1000 1000 1000 100D 998 966 TER 414 098 030 006

000
15 1000 1000 1000 1000 1.000 1000 987  BBS 575 189 071 017 000 000 000
16 1000 1000 1000 10060 1000 LOOO 99 946 726 321 149 047 000 000
17 1000 1000 1000 1000 1000 1000 999 978 B46  4BR 73 109 002 00D .00
I8 1000 1000 1000 1.000 1.000 1000 100D 993 926 639 439 20 609 000 000
19 1000 1000 1000 1000 1000 LOOO 1000 998 971  BOT 622 383 033 001 00O

20 1000 1000 1000 LODOD 1000 LODO LOOD 1000 991 810 TR6 579 08B 00T 000
21 1000 1000 1000 1000 1000 1000 1000 1000 998 947 904 Te6 236 034 000
22 1000 1000 1000 LOOO 1.000 1000 1000 1000 1.000 991 %68 902 463 127 002
231000 1000 100D LO0O 1000 1.000 100D 1000 1000 998 993 973 729 358 026
24 1000 1000 1000 1000 1.000 1000 1000 1000 1.000 1.000 999 995 928 713 112

855555888 883888
g
g

: isson Prohabilitias e

Table 4.2 Cumulative Poisson Prohabilitis Frow=3 __;]_.1{_
- J=0
I
| 2 3 A E-] 6 7 B 9 1.0

0 905 £19 741 470 607 549 497 A49 407 36K

1 995 982 963 93g 810 878 844 809 12 736

2 1.000 999 996 992 986 977 966 953 937 420
x 3 1.000 1.000 999 993 097 994 991 987 981

4 1.000 1.000 1.000 999 999 998 996

5 1.000 1.000 1.000 999

6 1.000 )
' S T feontimued)
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i A5
; ; ) s o
Yable A.2  Cumulalive Poisson Probabilities {cont.) Ao p) = 2 y;ﬂ
- ®
: 2.0 3.0 4.6 5.0 6.0 7.0 8.0 9.0 10.0 15.0 0.0
| 0 135 050 018 o7 0z o1 000 000 000 000 000
1 406 199 092 040 m7 007 003 .o 000 000 .000
2 677 423 238 125 062 0 014 006 003 000 000
3 857 647 433 265 151 (082 042 021 UL 000 000
4 947 B15 629 440 285 A73 100 M55 029 001 000
5 OR3 916 185 616 446 301 A9 16 067 003 000
[} 995 966 B8y 762 606 A0 313 207 130 008 000
7 599 J9R8 049 867 744 599 453 324 220 018 001
B 1000 996 4979 .93z 847 129 593 456 333 037 002
9 999 992 S68 916 830 s b 587 A58 070 {151
10 1.000 997 986 957 901 216 06 583 A18 L1 §
11 999 495 980 947 888 803 697 185 021
12 1.000 508 991 973 936 &0 J92 )
13 599 596 987 966 926 Bed
14 1.000 999 594 983 959 917
15 999 998 992 978 951
16 1.000 999 996 989 873
17 1.000 oy 995 986
i 18 999 598 593 .
19 ) 1.000 599 997
20 1.000 998
21 999
22 1.000
23
24
25
26
27
28
29
30
3
I 32
3
34
5
36

" the eBock mndiored it
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A6 Appms Tane
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Table A.3  Standard Mormal Curve Areas

J112
1314
1339
1788
2061
2358
2676
015
3372
745
4129
4522
4920

0012
0017

0032
0043
0057

0075

0129
0166
0212

0268
0336
0418
0516
0630

0764
0918
.1093
1292
1515

1762
2033
2327
2643
2981
3336
3707
.4453
ARB0

(B=PZ=z)

Standard normal density curve

~
™M A5 06 07 08
0003 0003 0003 0003 0003
20006 0006 0006 0005 003
0008 0008 .D0D8 0008 0007
0012 Ri ] ool D011 0010
0016 00ée 015 0015 e
0023 0022 0021 0021 0020
0031 0030 0029 0028 0027
0041 0040 0039 0038 0037
L0053 0034 0052 0051 0049
0073 071 0069 D068 0066
0096 0094 0091 0089 0087
0125 0122 0119 0116 0113
0162 0158 0154 0150 0146
0207 0202 0197 L0192 0188
0262 0256 0250 0244 0239
M2y 0322 D314 M307 030
0409 0401 0392 0384 0373
0505 0493 0483 0475 0465
D618 0606 0594 0582 {0371
0749 0735 0722 0708 0694
{0901 0885 0869 D853 0838
1075 1056 1038 1020 L1003
J2m 1251 1230 210 1190
1492 1469 1446 1423 1401
1736 A7 1683 1660 1635
2005 1971 1949 4922 (1894
2296 2166 2236 2206 2577
2611 2578 2546 2314 .2483
2046 2912 2877 2543 2810
3300 3164 3228 JAi9z 3156
3669 3632 3594 .3557 3520
4052 4013 1974 3936 3897
4443 L4404 4364 A325 A286
AB40 L4801 A761 4721 4681

Shaded area = (2)

L0010

0014
0019
0026
0036
0038
0064
0084
0110
0143
0183
4233
0294
0367
1455
0559
D581
823
D985
170
1379

1611

1867
2148
2431

2776
121

3482
3859
4247
A641
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Table A.3 Standard Normal Curve Areas {cont.} Bz) = PZ=2)

H .00 .0 .02 03 04 05 06 07 .08 09
0.0 5000 5040 5080 5120 5160 5199 5239 5279 5319
0.1 5398 5438 5478 5517 5557 5596 L5636 5675 5714
. 02 5793 5832 5871 5910 5948 5987 6026 6064 6103
03 6179 6217 B255 6293 6331 6368 6406 6443 6480
04 6554 6591 6628 6664 6700 6736 6772 6808 6844
05 6915 6950 L608S 7019 .7054 7088 Ji23 7157 7190
06 7257 7291 7324 7357 7389 7422 7454 7486 517
0.7 7580 7611 7642 7673 7704 7734 7764 1794 1823
0.8 7881 7910 7939 7967 7995 8023 8051 8078 8106
09 8159 BI86 &212 8238 8264 B289 8315 8340 8365
1.0 8413 8438 8461 8485 8508 R331 8554 8577 8599
1] 8643 8665 8686 &708 8729 8749 8770 8790 8810
12 8349 8369 4888 8907 8925 3944 B962 8980 8997
13 9032 5049 9066 0082 4099 9115 9131 9147 9162
14 9192 9207 9222 9236 9251 9265 9278 0202 9306
15 0332 9345 9357 9370 9382 9394 9406 9418 9429
| 1.6 9452 9463 9474 9484 9495 9505 9515 9525 9535
17 9554 9564 9573 9582 9591 9599 9608 9616 9625
[ 1.8 9641 9649 9656 9664 9671 9678 D686 0693 5699
19 9713 8719 9726 4732 Y738 9744 9750 . 9756 49761
J 20 912 9778 9783 9788 9793 9798 9503 9808 9812
2.1 0821 9826 9830 9834 9838 9842 0846 D8RS0 . 9334
J 23 9861 9864 9868 9871 5875 9878 0881 0384 U887
23 9303 9896 9898 9901 9904 9906 9909 9911 9913
24 9918 9920 9922 L6925 9927 9929 0931 0032 9934
25 0938 5940 9941 9943 9945 9946 9948 9949 9951
26 9953 9955 9956 9957 9959 9960 0961 9962 9963
27 9965 9966 9967 9968 9969 9970 9971 9972 9973
248 9974 9975 5976 9977 9977 0978 9979 8970 0080
29 9981 9982 9982 9983 9984 9984 9985 9985 9986
| 30 9987 9987 5987 9988 9988 9989 9989 DORY 9990
3.1 25990 999 59991 9991 5992 9992 5992 9992 9993
| 32 9993 5993 9994 9994 9994 9994 9954 .9995 9995 -
33 9995 9995 9905 9996 9996 9996 9996 9996 9996
34 9997 9997 5997 0997 9997 9997 9997 9997 9997 ;

o
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A-9
Table A5 Critical Values for  Distributions 1, density curve |
T
s N I
3 Y : Shaded area = o |
/ : L |
o L
. - |
v\ A0 05 025 01 005 001 0005
1 3.078 6314 12,706 31821 63.657 318.3) 636.62
2 1.B86 2.920 4303 6.965 9025 22326 31.598
& 3 1.638 2353 3.182 4.541 5841 10.213 12924
4 1.533 2.132 2776 3.747 4 64 7093 #0410 ]
5 1476 2015 257 3365 4.032 5893 6864
6 1.440 1.943 2.447 3143 1707 5.208 5.959
T 1415 1.895 2.365 2.994 3.499 4,785
8 1.397 1.860 2306 1896 3355 4.501
g 1.383 1.833 2.262 2821 3250 4,297 4,781
10 1.372 1.812 22 2.764 3169 4.144 4.587
1 1.363 1.796 2201 2718 3.106 4.025 4.437
12 1.356 1.782 2179 2.681 3055 3930 4318
13 1.350 1.771 2.160 2.650 3012 31852 4.221
14 1,345 1.761 2.145 2.624 29717 3,787 4.140
* 15 1.341 1.753 2131 2.602 2.947 4733 4073
16 1.337 1.746 2.120 2.583 2921 3.680 ' 4,015
17 1.333 1.740 2,110 2.567 1,398 3646 3.965
18 1.330 1.734 2101 2.552 2878 3610 3.922
19 1.328 1.72% 2.093 2.539 2.861 35719 1.883
20 1.325 1.725 2.086 2528 2.845 3552 1.850
21 1.323 1.721 2.080 2.518 2.831 3.527 3.819
2 1.321 1.717 2074 2.508 1819 3.505 3.792
2 1319 1.714 2.069 2.500 2807 I 485 3767
24 1.318 1.711 2.064 2492 2.797 3.467 3.745
25 1.316 1,708 2.060 2485 1787 3.450 tAT2s
26 1.315 1.706 2.056 2.479 2,779 3435 3707
27 1.314 1.703 2052 2473 271 3421 3.690 b
28 1.313 1701 2.048 2.467 2.763 3408 31674 .
29 1.311 1.699 2.045 2462 2,756 1396 3.659
30 1.310 1.697 2.042 2,457 2.750 3.385 1646
32 1.309 1.694 2037 2449 2738 3365 3.622
34 1.307 1.691 2032 2.441 2728 3348 ; 3.601
36 1.306 1.688 2.028 2.434 .71% 3333 31582
ki 1.304 1.686 2024 2429 212 3319 3.566
40 1.303 1.684 2021 2.423 2,704 3.307 3.551
50 1.299 1.676 2.009 2403 2.678 3262 . 3496
(] 1.296 1671 2,000 2.390 2.660 3232 3.460
120 1.289 1.658 1.980 2358 2617 3160 3
1.282 1.645 1.960 2.326 2.576 3.090 3.291
© Copyright 3010 Congage Lesring. All Rights Reseevec May ot b copied, scanmed, o duplicaed, in whole ot ia part. Due i i inip may be suppressod from the eBook andfor cChaprer(s)
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A1
Tabpe AT PR (PRI ot B LRSS P T IR EY x2 densiny curve
i Shaded area =«
1] it i P
i
L,
21
4 998 a9 975 95 90 10 M= 2025 .01 05
| | 0.000 0.000 0001 0.004 0016 2.706 R R 5.025 6.037 7.882
2 0.010 0020 1.0zl 0103 (.21 4605 54992 T3TH 9.210 10,597
k] 0.072 niLs 0.216 0.352 0.584 6.251 7815 9.348 11.344 12,837
4 0.207 0.207 0.484 071 1064 TI79 9458 11.143 13.277 14.860
¥ 0412 0.334 0,831 1,145 1610 9.236 11070 12.832 15.083 16.748
I 6 0.676 0872 237 | 635 2204 10.643 12,592 14,440 16.812 18.548
T 0,989 1.239 1.6%0 2.167 2833 12.m7 14.067 16.012 18.474 0276 =
8 1.344 1.046 2.180 2.733 3490 13.362 15.507 17.534 20.090 11954
| L 1.735 2088 2,700 3.325 4 168 14.684 16919 19.022 21.668 13.5387
10 2.156 2554 3247 1940 4 865 15.587 18.307 20483 23209 25188
4] 2.603 3.053 3.816 4.575 5.578 17.275 19.675 21920 24724 26.735
12 3074 3.571 4404 5.226 6.304 18.549 21.026 23.337 26.217 18300
13 3.365 4107 50HR) 5,892 7141 19.812 22362 3735 27.687 29817+
i 14 4.075 4,000 5.629 6.571 7.790 21.064 23683 6119 39141 31319 "__'
) 15 4.600 5229 6.2062 T1.261 §.347 223047 24,996 27 A4R 30.577 32,7499 i
1 16 | 5142 5812 6,908 7.962 9.312 23.542 26.296 28.845 32.000 34.267
17 L 5697 6.407 7.564 8.682 10,085 24.769 27.587 30190 33408 35716
£ 6.265 7018 %23 9,390 10,865 25.989 2N H6S L5826 34,805 37156
| 19 843 74632 5.906 LR 11.651 27203 43 F2N52 36190 38,580
| 20 7434 §.260 9.59] 10,851 12.443 25412 ILA MAT0 37.566 39.997
| 2 8033 8.597 10.283 11.591 13.240 29.615 32.670 35.47% 38.930 41.399
2 B043 9.542 101982 12.338 14.042 30.813 33924 36.781 40,289 42,796
| 23 9.260 117.195 11.688 13,000 T4.84% 32.007 35.172 18.075 41.637 44.179
4 9886 10856 12.401 13.84% 15.659 33.196 36413 39.364 42.980 45,558
25 10519 11.523 13.120 14.611 16.473 34381 37.652 40.646 44313 46925
26 11160 12.198 13,844 15.379 17.292 35.563 38885 41923 45,642 48.290
27 11807 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 174016 41,337 44.461 48178 5(!.99_3 i
29 | 13120 14.256 16,147 17.708 19.768 39.087 42.557 45772 49.586 52,333
1] 13.787 14.954 16,791 18.493 20.599 40.256 43773 46.979 50.892 53.672
31 14.457 15.655 17.538 19.280 21.433 41.422 44985 48231 52,190 55.000
2, 15134 16.362 18.291 20072 22.271 42.585 46.194 49.480 53.486 56.328
33 15.814 17.073 19.046 20,866 23110 43745 47.400 50.724 54.7174 57.646
34 ! 16.501 17.789 19.806 21 664 23.952 44,903 48.602 51.966 56.061 58.964
s | 119 18.508 20.569 12465 24.796 46.059 49.802 53.203 57340 60272
6 17887 19.233 21.336 23.269 25,643 41212 50.998 54,437 58619 61.581
7 18.584 19.960 22,105 24075 26,492 48.363 52.192 55.667 59.891 62580
1% 19.289 20.691] 22878 24 K4 27343 49.513 3384 S6.896 61.162 64,181
d 3| 19.594 214235 23.654 25.695 28.196 5660 54.572 58,119 62426 63473
[ 40 | 20.706 22.164 24.433 26.509 29.050 31805 55758 59.342 63.691 60,766
b For v >4ﬂ.x£tz~{]_£+z ..2_.)1
i : oy “Now
4 Copyright 3D :nwmhllw”nunnimwmhmm«whunkuhpu Diie 40 electoonis rights, some third party comtent mty be appresecd from the eBouk sudior eChapler(s).
Edinortal review bas decemesd i ay suppressed content docs fiot maserially affcet e ovarall lsaming expericnce. Cemgage Leaming reserved the righl | at any e rights restricrions roguire i
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A14

Table a6 Critieal Yaiues for I Distribotions

v, = numerator df

a 1 2 3 4 5 6 ) 8 9
<100 | 39.86 49 0 53.59 55.83 57.24 58.20 58.91 59.44 59.86
, 080 16las 199,50 215.71 224.58 230.16 233.99 236.77 238 88 240.54
010 405220 499950 540340 5624.60  5763.60 5859.00 592840 598110 602250
001 1405284 500000 540379 562,500 576405 555937 592873 598144 602,284
100 ‘l 8.53 9.00 9.16 9.24 929 9,33 9.35 9.37 9,38
, S0 185 19.00 19.16 19.25 19.30 10.33 19.35 19.37 19.34%
010 9850 99.00 99.17 9925 99.30 99.33 99.36 99,37 49,30
001 | 99850 999.00 99017 999,25 999,30 999,33 999,36 999.37 999 39 |
00 0 554 5.46 5.39 5.34 5.31 5.28 5.27 5.25 524
3 S0 10.13 9.55 928 9.12 90! 8.94 889 8.85 881
10 3402 30.82 2946 28.71 28.24 2791 27.67 27.49 27.35
01 | 167.03 148.50 141.11 137.10 134,58 132,85 131.58 130.62 129.86
Jdop | 454 432 4.19 4,11 4,05 4.01 398 195 3.94
g 40 694 659 6.39 626 6.6 6.09 6.04 6,00
010 21.20 18.00 16.69 15.98 15.52 15.21 14.98 14.80 14.66 ,
oot 74.14 61.25 56.18 5344 51,71 50.53 4966 49.00 ag47
100 \ 4,06 378 3.62 3.52 345 3.40 337 334 3132
g S0 6.6 5.79 541 519 5.05 495 4,88 4,82 471
010 l 16.26 13.27 12.06 11.39 10.97 10,67 10.46 10.29 10.16
001 1 47.18 3712 33.20 31.09 29,75 28.83 28.16 27.65 27.24 -
= 00 1 3T 3.46 329 318 a1 31035 1.01 298 196
s 6 o500 59 5.14 4.76 4,53 4.39 428 421 4,15 410
- 010 | 1375 1092 9.78 9.15 875 847 8.26 .10 7.98
TE' 001 | 3551 27.00 23.70 2192 20.80 20.03 19.46 19.03 18.69
3 d00 | 359 3.26 3.07 296 288 283 278 275 172
Tog w0 5% 474 433 412 397 387 3.79 ERE 368
& 010 1225 9,55 .45 7.85 746 7.19 699 6.84 6.72
001 29.25 21.69 18.77 17.20 16,21 15.52 15.02 14.63 14.33
100 3.46 311 292 281 2.73 267 262 259 1.56
8 050 5.32 4.46 407 384 1.69 3.58 3.50 3.44 3.39
: 010 11.26 8.65 759 7.01 6.63 637 618 6.03 5.91 :
¥ 001 2541 18.49 15.83 14,39 13.48 12.86 12.40 12.05 1177
X a00 | 336 3.01 281 2.69 261 255 251 247 244
g 050 | sz 426 386 363 3.48 1.37 329 3.23 308
010 1056 8.02 6.99 6.42 6.06 5.80 5.6l 547 535
001 22.46 16.39 13.90 12.56 1171 1113 10.70 1037 10,11
100 3.29 292 273 2.6 2.52 2.46 241 238 235
o 930 4.96 4.10 ki 348 333 12 314 307 3.02
010 10,04 7.56 6.55 599 5.64 5.39 5.20 506 4.94
001 . 21.04 14.91 12.55 1128 1048 9.93 9.52 9,20 £.96
100 3.23 2.86 2.66 254 2.45 239 234 2.30 227
n 080 4.84 398 1.59 3.36 3.20 309 kX0l 295 2.90
010 ¢ 9.65 721 6.22 5.67 532 507 4.89 4.74 4563
001 1 19.69 13.81 11.56 10.35 9.58 9.05 8.66 8.35 812
00 ' 318 2.81 2.61 248 2.39 233 228 224 221
12 050 4.75 189 3149 326 CHE 3.00 291 285 2.80
010 933 6.93 595 541 5.06 182 4.64 4,50 1.39
001 1864 1297 10.80 9,63 8.89 .38 8.00 7.7 748
(runtinued)
W:em&wmmwmmmuhmmuwnﬂunm ic righ party e sup from the efook
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Table A9 Critical Values for F Dlstnbuuons rcontj

v, = numerator df

10 12 15 20 25 30 40 50 60 120

. 60.19 60.71 61.22, 61.74 62.05 62.26 62.53 62.69 62.79 63.06
241.88 24391 245.95 248.01 249.26 250,10 251.14 25L.77 252.20 253.25

605580 610630  6157.30 6208.70 623980 626060 628680  6302.50 631300 6339.40

605,621 610,668 615764 620,908 624017 626,099 628712 630,285 631,337 613972

9.39 941 9.42 9.44 .45 9.46 9.47 9.47 047 948
19.40 19.41 19.43 19.45 19.46 19.46 19.47 19.48 19.48 19.4%
99.40 99.42 99.43 99.45 99.46 99.47 99.47 99.48 99.48 99.49

999.40 9499.42 999,43 999.45 999.46 999.47 999.47 994.48 099.48 999.49

52 522 5.20 518 517 517 5.16 5.15 515 5.14
8.7% 8.74 8.70 8.66 8.63 862 8.59 8.58 857 8.55

27.23 27.05 26.87 26.69 26.58 26,50 26.41 26,35 26,32 26.22

129.25 12832 127.37 126.42 125.84 12545 124.96 124.66 124.47 123.97

392 3.90 3.87 3.84 383 382 3.40 3,80 3.79 3.78

5.06 591 5.86 3.80 5.77 575 512 570 5.49 5.66

14.55 14.37 14.20 14.02 13.91 13.84 13.75 13.69 13.65 13.56

48.05 4741 46.76 46.10 45.70 1543 45.09 44.88 44.75 44.40

3.30 327 3.24 3.21 3.19 347 116 313 3.14 312

474 468 462 4.56 452 450 1.46 4.44 443 4.40

10.05 9.89 9.72 9,55 9,45 938 9.29 9,24 9.20 9.11

2692 2642 25.9] 25.39 25.08 2487 24.60 24.44 24.33 (24,06

2.94 290 287 2.84 281 2.80 2.78 277 276 2.74

4.06 400 3.94 387 183 381 3.77 1.75 374 70

78T 772 7.56 7.40 7.30 7.23 7.14 T.09 T.06 6.97

18.41 17.99 17.56 17.12 16.85 16.67 16.44 16.31 16.21 15.98

= 2,70 267 2.63 2.59 2.57 2.56 2.54 2.52 2.51 2.49
1.64 3.57 351 3.44 340 338 134 3.32 3.30 327

6.62 647 6.31 6.16 £.06 5.99 5.91 5.86 5.82 5.74

14,08 137 13.32 12.93 12.69 1253 12.33 12.20 12.12 1191

2.54 2.50 246 2.42 240 238 2.36 2.35 234 232

| 3.35 328 32 315 3l 3.08 3.04 3.02 301 2.97
5.81 567 5.52 5.36 5.26 520 5.12 5.07 503 495

J 11.54 1119 10.84 10.48 10.26 10.11 9.92 9.80 9.73 9.53
242 238 234 230 2.27 225 223 222 221 218

3.14 3.07 3.01 2.94 2.89 286 2.83 2.80 279 .75

5.26 511 496 4.81 471 465 4.57 4.52 448 4.40

9.89 9.57 9.24 890 8.69 8.55 B.37 8.26 8.19 8.00

2.32 228 224 2.20 2,17 216 2.13 212 2.1 T 208

2.98 291 285 277 273 .70 .66 2.64 262 258

4.85 47! 4.56 441 431 425 417 4.12 408 4.00

8.75 845 8.13 7.80 7.60 747 7.30 7.19 7.12 6.94

.25 221 2.17 212 .10 208 2.05 2.04 203 2.00

2.85 2.79 272 2.65 2,60 257 2.53 2.51 249 245

4,54 4.40 4.25 4,10 4,01 3.94 3.86 381 378 3.69

7.92 7.63 7.32 7.01 6.81 6.68 6.52 6.42 635 6.18

.19 215 2.10 2.06 203 201 1.99 1.97 1.96 1.93

2.75 2,69 2.62 2.54 2.50 247 243 2.40 218 234

4.30 4.16 4.01 3.86 3.76 3.70 3.62 1,57 354 345

7.29 7.00 a.71 6.40 622 6.09 593 5.83 5.76 5.59

C-mhmuwmummmmhm&mﬂu_u.umwnmmmmmnnmmqnwmummm
Edisorial d content de fiect the overall learning experience. Cengape Learning reserves the right fo remove addifions! content 82 sy lime ire i
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] A-16
Table A.9  Critical Values ter £ Distribulions {cont.) |
o . . . E— |
! v, = numerator df
a 1 2 3 4 5 6 7 8 9
A0 34 2.76 256 243 235 228 123 220 2.16
;3 N0 467 381 141 318 303 292 2.33 277 271
L0190 907 6,70 574 521 486 462 4,44 430 419
01 1782 12.31 10.21 9.07 833 7.86 7.49 721 694
00 L 30 273 232 239 231 224 2.19 215 2
& os0 | Ao 3.74 3.34 31 2.96 285 276 270 265
010 | R86 651 5.56 5.04 469 446 4.8 4.14 403
o1 1704 1178 9.73 4.62 7.92 744 7,08 680 .58
100 3.07 2,70 249 236 227 221 216 212 209
5 050 | 454 168 3.29 3.06 2.90 275 271 264 159
o0 868 6.36 542 4.89 4,56 432 4,14 400 189
001 1659 1134 9.34 8.25 7.57 7.09 6.74 647 6.26
00 308 267 146 133 1M 218 213 209 206
16 050 449 3.63 3.24 301 285 2,74 2.66 2.59 2.54
o010 | 853 6.23 5.29 4.77 4,44 420 4.03 3.89 .78
001 1612 10.97 2.01 7.94 727 6.80 6.46 619 5.98
d00 | 3.03 2.64 244 231 222 2.15 2.10 2.06 2.03
“ 050 | 445 359 3.20 2.96 241 2.70 2.61 255 249
00 a0 6.1 5.19 4,67 434 4.10 3.93 3,79 3.68
1) I L ) 10,66 873 7.68 7.02 6.56 622 596 5.75
& 100 .01 262 242 2.29 220 213 2.08 204 2.00
5 " 050 441 358 114 103 277 266 258 251 2.46
£ 010 829 6.01 5.09 4.58 423 401 384 371 3.60
-g 001 | 15.38 1039 8.49 7.46 6.81 6.35 6.02 576 5.56
g 100 2.99 2,61 2.40 2.27 218 2.1 2.06 2,02 1.98
. 050 438 3.52 3.13 2.90 274 263 2.54 248 242
k. Q00 88 5.93 5.01 4.50 417 194 377 363 s
& 081 | 1508 10.16 £.28 7.27 6.62 6,18 5.85 5.59 339
100 ‘ 297 259 2.38 225 216 2.09 2.04 200 1.96
20 50 | 435 349 310 287 271 260 251 245 2.39
00 810 585 4,04 4.43 4.10 387 370 356 1.46
c 001 14.82 9.95 810 710 6.46 6.02 569 544 524 p
A00 | 296 257 2.36 2.23 214 2.08 202 1,98 195 -
A 2 050 432 347 3.07 2.84 2.68 2.57 249 242 2.37
010 .02 578 4.87 437 4.04 3.81 3.64 351 1.40
001 14.59 9.77 7.94 6.95 632 5.88 5.56 5.31 5.1
100 295 2.56 2.35 222 213 2.06 2.01 1.97 193
2 050 4.30 3.44 3,05 2.82 2.66 2.55 2.46 240 234
Q10 7.95 572 4,82 4.31 399 376 3159 345 135
L01 1 1438 9.61 7.80 6.81 6.19 5.76 5.44 5.19 4.99
100 294 2.55 2.34 2.21 2.11 2.05 1.99 1.95 1.92°
» 050 428 342 3.03 2.80 2.64 2.53 2.44 237 2.32
010 788 5.66 4.76 4.26 3.94 3.7 3.54 341 3.30
001 1420 947 167 6.70 6.08 5.65 533 5.09 4.89
100 293 2.54 233 2.19 2.10 2.04 1.98 1.94 1.91 .
24 050 426 3.40 3.0l 274 2.62 2.51 242 236 230
010 782 5.61 4,72 422 3.90 1.67 3.50 136 3.26
001 14.03 934 7.55 6.59 5.98 5.55 5.23 499 4.80
{conninued )
Copyright 2010 Cengage Lesrning. All Rights Reserved May nor be copied, scansed. o duplicater!, in whole or in pan. Due 0 elsctonic fights, some third pary content may be suppressed from the eBook andfor eChapeers).
Editarisl review b doemod that sy supp content docs mot inlly affict 1l learning Cengage Learning neserves the right 5 hent af may time il require it.
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Table A9 Crmca] Values for F Disknhutlons {cont]

= numerator dl‘

10 12 15 0 5 30 40 50 60 120

4 214 210 2 os <201 1.9% 1.96 1.93 1.92 1.30 1.88
2.67 2.60 253 246 2.41 2.38 2.34 2.31 230 2325
4.10 396 382 1.66 1.57 3.51 3.43 338 3.34 3.25
6.80 6.52 623 593 5.75 5.63 5.47 537 530 514
2.10 205 201 1.96 1.93 1.91 1.89 187 186 1.83
2.60 253 246 239 234 231 227 2.24 22 218
1.94 1.80 166 151 341 335 3.27 122 318 109
6.40 6.13 5.85 5.56 5.38 525 5.10 5.00 494 477
2.06 2.02 157 1.92 1.89 1.87 1.85 1.83 1.82 1.79
254 2.48 240 233 2,28 2.25 2.20 218 2.16 211
3.80 1.67 3.52 337 128 3.21 313 3.08 3.05 296
6.08 5.81 5.54 525 5.07 495 480 4.70 464 447
| 2.03 1.99 1.94 1.89 1.86 1.84 1.81 1.79 178 1.75
| 249 2.42 2.35 2.28 2.23 2.19 215 2.12 211 2.06
3.69 3.55 341 326 3.16 3.10 3.02 2.97 293 2.84
5.81 5.55 5.27 499 482 470 454 4.45 439 4.23
2.00 1.96 1.91 1 86 1.83 L&l 1.7% 1.76 1.75 1.72
245 .38 231 223 218 215 210 2.08 206 201
359 1.46 331 316 3.07 3.00 292 287 283 275
5.58 5.32 5.05 4,78 4.60 4.48 433 424 418 ,4.02
1.98 193 1.89 1.84 1.80 1.78 1.75 1.74 1.72 1.69
. 241 2.34 2.27 219 214 210 2.06 204 202 197
{ 3.51 3.37 3.23 3.08 2.9% 2.92 2.84 278 275 . 266
i 539 513 487 4.59 442 430 415 4.06 4.00 384
1.96 191 1.86 1.81 1.78 1.76 1.73 1.7 1.70 167
238 231 2.23 216 2.1 207 2.0 2.00 1.98 1.93
3.43 330 315 3.00 291 2.84 276 27 267 2.58
522 497 470 4.43 426 4.14 3.99 3.90 3.84 1.68
1.94 1.89 184 1.79 1.76 1.74 L7 169 1.68 1.64
2.35 228 220 2.12 2.07 2.04 1.99 197 1.95 1.90
3.37 323 3.09 2.94 2.84 278 2.69 2.64 2.61 2.52
5.08 482 4.56 4.29 4.12 4.00 3.86 377 3.70 154
. 192 1.87 183 1.718 1.74 1.72 1.69 1.67 166 1.62
232 225 2.8 2.10 2.05 2.01 1.96 1.94 19 1.87
| 131 3.17 3.03 288 2.79 2.72 2.64 258 255 2.46
495 470 444 4.17 4.00 3.88 3174 3.64 358 1.42
1.90 1.86 181 1.76 1.73 1.70 1.67 1.65 1.64 - 16D
2.30 223 2.15 2.07 202 1.98 1.94 191 1.89 1.84
1.26 312 298 283 2.73 2.67 258 2.53 250 2.40 i
| 4.83 4.58 433 4.06 3.89 3.78 3.63 3.54 348 332 317 rs
| 1.89 184 1.80 174 1,71 1.69 1.66 1.64 1.62 '1.59 1.55
2.27 220 213 2.05 2.00 196 1.91 1.88 1.86 1.81 1.76
| 3.21 3.07 293 2.78 2.69 262 2.54 2.48 245 2.35 2.21
| 4.73 4.48 423 3.96 3.79 3.68 1.53 3.44 338 3.22 308
1.88 1.83 1.78 1.73 L.70 1.67 1.64 1.62 1.61 1.57 1.54
225 218 211 2.03 1.97 1.94 1.59 1.86 1.84 1.79 1.74
317 3.03 239 274 2.64 258 249 244 240 231 222
’ 4.64 4.39 4.14 387 3.71 3.59 3.45 116 329 314 299
3 et
Wnlemmnnmmu Hwnumd.mnd... duplicated, in whole or in part. Dy i from the eBook sodlor eChapler(s).
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Table A.9 Critical Values for F Distributions (cont.}
¥, = numerator df
a 1 2 3 4 5 6 7 3 9 |
B 100 292 253 232 2.18 2.09 202 1.97 1.93 1.89
25 50 4.24 330 29 2.76 2.60 249 240 2.34 5 .28 |
010 .37 557 4.68 4.18 385 363 346 332 O An
001 13.88 9.22 745 6.49 580 546 5.15 491 471
100 2.9 2.52 3 217 208 2.01 1,96 1.92 1.88
2 050 4.23 kR 298 2.714 259 247 239 232 127
RO 172 5.53 4.64 4.14 3.82 359 342 3.29 318
001 13.74 9.12 7.36 6.41 5.80 538 507 4.83 4.64
d00 0 290 2.51 230 217 207 20 1.95 1.91 1.87
2 050 421 3.35 296 273 2.57 246 237 231 125
010 7.68 549 4.60 4.11 3.78 356 339 3126 315
B0l 11,61 9.02 .2 633 5.713 531 5.00 4.76 4.57
100 2.89 2.50 .29 2.16 2.06 2.00 194 190 1.87
8 050 4.20 3134 293 2.7k .56 245 236 .29 .24
010 .64 545 4.57 407 375 353 336 113 112
00 13.50 893 1% 6.25 5.66 5.24 493 4,69 4.50
100 2.89 2.50 2.28 2.15 2.06 1.9% 1.93 1.89 1.86
29 050 4.18 333 293 2.70 2.55 243 235 2.28 a2
010 7.60 542 4.54 4.04 n 350 3 3.20 309
001 13.39 B.85 7.12 6.19 =559 518 4.87 4,64 4.45
-] 100 288 249 S 228 214 205 194 1.93 1.88 1.85
- 30 050 4.17 332 292 2.69 253 242 233 2.27 221
s 010 1.56 539 4.51 4.02 3.70 347 3.30 3.7 307
001 13.29 877 T.08 6.12 553 512 482 4.58 439
- 100 2.84 244 ik 2.09 200 193 L.87 1.83 .78
" o 050 4.08 3123 2.84 2.61 245 234 225 2.18 212
iy 010 131 518 4.31 383 351 329 312 299 289
001 12.61 825 6.59 570 543 473 4.44 421 402
100 2.81 241 2.20 2.06 197 190 1.84 1.80 1.76
50 050 4.03 318 2.79 2.56 240 229 2,20 213 207
010 717 5.06 420 3.72 3141 319 302 2.89 2.78
B 12.22 7.96 6.34 5.46 490 451 422 4.00 382
- 00 2.79 2.39 2.18 204 1.95 1.87 1.82 177 1.74 b
0 050 4.00 3.15 2.76 2,53 237 225 17 2.10 2.04
010 7.08 498 4.13 3.65 334 312 2.95 ‘182 272
001 11.97 .77 617 5.31 4.76 437 4,09 186 3.69
00 2.76 236 .14 2.00 191 1.83 1.78 173 1.69
100 050 394 3.09 2,70 246 231 219 2.10 203 197
2 010 6.90 4582 3.98 351 321 299 2.82 2.69 2.59
001 11.50 741 5.86 502 4.4% 4.11 3E3 3.61 344
A 2713 233 211 1.97 1.88 1.80 1.75 1.70 1.66
250 050 3.89 3.04 2.65 2.42 226 214 2.06 1.98 1.93
A10 6.76 4mn 3.88 341 i 2.89 273 2.60 2.50
A0 11,15 715 5.63 4381 429 39 165 343 3.26
A0 27 231 2.09 1.95 1.85 178 1.72 1.68 1.64
1008 050 3.85 3.00 2.61 238 222 211 2.02 1.95 1.89
010 6.66 4.63 380 in 304 2.8 2,66 2.53 243
L1 10.89 696 5.46 4.65 414 378 351 il 313
¢ {contimued)
Copyright 2010 Congags Lesrning. Al Rights Rescrvod. May ot be copied, scansed, or duplicaind, i whbole of in pari. Due io electroni rights, sorme third mmmhwiﬂhmmm
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Table A9 Critical Values for £ Distributions {cont.)

¥ = numerator df

10 12 15 0 25 k1] 40 50 60 120

. L7 182 L77 172 1.68 1.66 163 161 1.59 1.56
2.24 216 2.09 201 . 1 192 187 1.84 182 177
313 299 285 2.70 2.60 254 245 2.40 136 227
456 43 406 379 163 3.5 137 3.28 322 306
1 86 1.81 1.76 L71 1.67 1.65 161 |.59 1.5 . 1.54
222 215 207 1.99 1.94 1.90 .83 182 180 . 175
3,09 296 28] 266 2.57 2,50 242 136 233 223
4.48 424 3.99 in 1.56 144 130 32 315 299
145 1.80 175 1.70 1.66 164 1.60 1.58 1.57 1.53
220 213 2.06 197 1.92 1.88 1.84 1.81 1.79 173
1.06 2.93 278 2.63 2.54 247 2.38 233 2.29 220
44 4.17 392 3.66 3.49 138 323 114 3.08 292
184 179 1.74 1.69 1.65 163 1.59 157 1.56 152 2
219 212 204 1.96 191 1,87 1.82 1.79 .77 171 i
3.03 2.00 275 2.60 251 244 2.35 230 22 217
435 41 386 3.60 143 332 118 3.09 30 2.86 f
183 1.78 1.73 1.68 1.64 1.62 1.58 1.56 1.55 1.51
218 210 203 1.94 1.89 .85 1.81 177 175 1.70
300 287 273 2.57 248 241 233 227 223 2.14
429 405 3.80 3.54 3.38 327 112 303 297 281
1.82 177 172 167 1.63 161 157 155 1.54 1.50
216 209 201 1.93 1.88 1.84 1.79 1.7 171 168
2.98 284 2.70 255 245 239 230 225 221 21
"ol 4.24 4,00 175 349 333 32 3.07 2.98 29 276
i 1.76 171 1.66 161 1.57 1.54 1.51 .48 147 142
208 200 1.62 184 1.78 1.74 1.69 1.66 164 1.58
280 266 2.52 237 227 220 211 2.06 202 1.92
F 187 364 340 314 2.98 287 27 264 257 241
| .73 168 1.63 1.57 153 1.50 146 1.44 142 138
2,03 1.95 1.87 178 173 1.69 1.63 1.60 1.58 151
i L 2.90 2.56 24 227 217 2.10 201 195 191 1.80
167 344 320 205 279 268 2.53 2.44 238 221
[ L7l 1.6 1.60 1.54 1.50 1.48 1.44 141 1.40 135
1.99 1.92 1,84 175 1.69 1.65 1.59 1.56 1.53 1.47
263 2.50 235 2.20 210 203 1.94 1.88 1.84 173
}- 354 332 308 2.83 267 255 241 232 225 208
166 1.61 1.56 1.49 145 1.42 138 135 134 1.28
1.93 1.85 177 1.68 1.62 1.57 1.52 1.48 145 1.38
250 2.37 222 207 197 1.89 1.80 1M 1.69 157
330 307 284 2.59 243 232 217 208 2.01 183
1.63 1.58 152 1.46 141 1.38 1.34 131 1.29 1.23
188 1.80 172 162 1.56 1.52 1,46 141 1.39 130
241 227 213 197 1.87 1.79 1.69 1.63 1.58 145
112 2.90 267 242 216 2.15 2.00 1.90 183 164
1.61 1.55 1.49 1.43 1.38 135 1.30 127 1.25 118
1.84 1.76 1.68 158 1.52 147 1.41 136 133 124
234 2.20 2.06 1.90 1.79 172 1.61 1.54 1.50 135
299 277 2.54 230 2.14 2.02 1.87 1.77 1.69 1.49
| T = I il _
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