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Instructions for Candidates

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

2. Answers may be written either in English or Hindi; but the same medium should
be used throughout the paper.

3. 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.

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.
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SECTION I (&% I)

Both Questions are compulsory.

A e I g
1. (@ Differentia;[e between simple random sampling and stratified sampling.
(b) LetX . X, ..ss X bea random sample from a population with mean p and
standard deviation, o. The sample mean and standard deviation are denoted
by X and s respectively. Which of the following can be regarded as a
statistic?
N X—
W
(i) Max {X1,X2,..,, Xn}
v 8
111 —
(iii) %
(iv) Min {s, s} (2t3)
®» 24X
(%) & qGRSEH D A g AR @ W R R
(@) W AR X, X, .., X, WA p W A T, c & WA W T 9
o argRo® A S ) RET WA IR e Fee e X M ¢ T
P fre o 2 Pefiee ¥ ¥ R wE s W W w27
. ¥
W =
(i) Max {X1,X2,..., Xn}
ts - B
i) =
() =
(iv) Min {s, s}
© XX
2.  Consider an experiment of tossing two dice. Let A be the event of an odd total,

~Bbe the event of getting 1 on the first die, and C be the event of a total of seven.

(5)

Which pair of events are independent?
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%v@mﬁ%wmmﬁﬂﬁaﬁﬁqummﬁ?Awﬁmaﬁaﬁ
m%,BmuﬁTmm1m%,aﬂtCmmﬁmﬂm%lmﬁ%
- T wEA 27

SECTION II (@ II)
Q3 is compulsory. Attempt any two questions from Q4, Q5 and Q6.
woT 3 GEERf 21 W A, I 5 K G 6 F @
fr=t & wEr &1 IR dforw

3 Two socks are randomly selected and removed from a drawer containing 5 brown
socks and 3 green socks. List the elements of the sample space, their
corresponding probabilities, and the values of the random variable W, where w
is the number of brown socks selected. Also, find the cumulative distribution
function of W. (5)

aﬁmgmm%m%@w%%ﬁtsﬂgw%%aﬂtsﬁﬁ
w1 Ry R ¥ T W@ @ e, S daltm wiweh o agfed W W
%nﬁﬁwm,mwmﬁﬁ%ﬁﬁm%ma,w
= G fEw weR W il

4. (a) A mail-order computer business has 4 telephone lines. Let X denote the
number of lines in use at a particular time. Consider below the CDF of X

¢ Oforx<1

il

gfﬂT‘lSX(Z
1

F(x) =5 for2sx<3

5
gforBSx<4-
\ 1forx=4

Find
(1) P2 <X = 4)
(i) P(X = 2)
(iii) Probability distribution of X

P.T.0.
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(b) Of all customers purchasing a calculator from a store, 75 percent purchase
a scientific calculator. Let X = the number among the next 15 customers who
select the scientific calculator.

(1) Compute P(X > 10)
(i) Compute P(6 < X < 10)

(i) If the store currently has 10 scientific calculators and 8 non-scientific
calculators, what is the probability that the requests of these 15
customers can all be met from the existing stock? (5+5)

(m)w%—mﬁmwﬁama@ﬁﬁ%nwﬁm%xm
.ﬁﬂqwisﬁwﬁaﬁaﬁmaﬁmaﬁmﬁlﬁ%ﬁqw
X & CDF W ffar &ikw

f O0forx<1

1
sforlsx<2
%

1
F(x)=J:?—for25x<3

5
gfor3£x<4
\ 1forx=4

0 P2 < X < 4
(i) P(X = 2)
(i) X 1 e faeRor
(@) v R & Fogam @i T W wEe ¥ @ 75 TR Uw I

%@amﬁ§lmﬁﬁv%X=wﬁ15mﬁﬁ%aﬁﬁmﬁmﬁa
WO H A S G

(i) P(X > 10) = <vFr ifne
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(ii) P(6 < X < 10) & WwFn ifom

(iﬁ)uﬁ@tﬁﬁmio%mﬁm%a@aaﬂzaﬂ?—%mﬁm%a@a-
E, W W aE A e e 2 R oo 15w @ srRel @ e
wie ¥ w e W w27

5. (a) In the manufacture of glassware, bubbles can occur in the glass which reduces
the status of the glassware to that of a “second’. If, on average, one in every
1000 items produced has a bubble, calculate the probability that exactly six
items in a batch of three thousand are seconds.

(b) The probability density function of a random variable X is given by

£(x) 6x(1-x) for 0<x<l
¥ 0 elsewhere

Find
(i) The distribution function F(x)
(i) P(X < 1/4)
(iii) P(X > 1/2) (5+5)

() e = Pl F, T A RS 31 g § O T o Rl @ Ywe
T FH W w81 AR, SiEE, Iied WE 1000 WEeH K ¥ o A el
B 2, A 99 TR & 39 ¥ Sw oE oEew Aws 3@ WS 9t e
R

(ﬁ)%@mme_mmmw%

£ )_ 6x(1-x) for 0<x<l
R 0 elsewhere

£ 3L
(i) faeRoT WeRr F(x)
(i) P(X < 1/4)
(i) P(X > 1/2)

BT0,
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6. (a) The average number of acres burned by forest and range fires in a large area
is 4,300 acres per year, with a standard deviation of 750 acres. The
distribution of the number of acres burned is normal. What is the probability

" that between 2,500 and 4,200 acres will be burned in any given year? What
number of burnt acres corresponds to the 38th percentile?

(b) Suppose that on a certain stretch of highway, cars pass at an average rate
of five cars per minute. Assume that the duration of time between successive
cars follows the exponential distribution.

(i) On average, how many seconds elapse between two successive cars? -

(i) Find the probability that after a car passes by, the next car will pass
within the next 20 seconds. LU(5-+F5)

(%) frdt v W A7 ¥ e 3R W N W A AR W AT A gy X sded
e v af 4,300 UEwE 2, TR 750 vee W wee e 81 W §R
aaﬁma%é@]aﬂﬁammé‘l%aﬁa&ﬁ 2,500 ¥ 4,200
THE @ WY 8% & oo o wiea fho 37 W gY &F @i UHE W
et G 389 WRhme ¥ AW @El 87

(@) W AR e ool @ v ff w ®, 9RO e e ) A e
WA TORA Bl AW A B wfe o) @ W e sa e e
W IRV T B
() D FANE HR & A A ey Jhs W oFaAA 87

(i) =@ o @ REar we Hid fF v IR & R @ §E, SRl §R
I 20 Ywe ® T [OR M

SECTION III (&g I1I)
Attempt any two questions from Q7, Q8 and Q9.
I 7, FIT 8 SN HETT 9 4 & [ @ gTH @ IR Aw

7. (a) Suppose X, X,,..., X_is a random sample from the Exp () distribution.
Consider the following estimators for 6 = 1/A :



5460 7

b

1 — 1
(D Zi=1 Xiand 0; = () Ty X;
(1) Which estimator is unbiased?

(i) Which estimator has minimum variance

(ii)) From the information obtained in (i) and (ii) can you say that which
' estimator is better?

(b) A study of 49 sudden infant death syndrome (SIDS) cases derives a mean
birth weight of 2998 grams. From a listing of all birth weight, it is known
that the standard deviation  of birth weight in this population is 800 grams.
Calculate a 95% confidence interval for the mean p birth weight of SIDS

cases in the population. Interpret your results. (5+5)

(w) 7= AT & X, X,..., X, Exp (A) fww & w aghos wwmw 2
8 =1/ & e Fefafes spma w fer ke

() ®F-a IgAEE Ao 27
(i) FrE s ¥ =g e 2
(i) (i) M (ii) ¥ T THFQ ¥ T AT FF GES B & BA-A ITAHE
qER 27
(@) s g 9eg fgw (SIDS) & 49 WFEl & U eAa A 2998 UM I
AT T AT H S W Bl Fowh W ® w1 TE E R,
78 79 8 fF 38 A ¥ T @ a9 & qEE [REe 800 UM 1SS

¥ SIDS wMel & SMEd p W a9 B U 95% HHRTEE Faue @ TOET
FfQl e aRom & wwen S

8. (a) Derive the moment estimators of the parameters of normal distribution.
(b) A survey of 2003 adults revealed that 25% adults believed in astrology.

(1) Calculate and interpret a confidence interval at the 99% confidence
level for the proportion of all adults who believe in astrology. |

(i) What sample size would be required for the width of a 99% CI to be

P.1.0.
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at most .05 irrespective of the value of p? (5+5)

(%) o oo & A @ v e W il

(F) 2003 TR B T GaEW A A I BF 25% T AW § Rwm W
|

(i) ftw ¥ Rwm v@ 9@ o) o @ F e 99% s
TR W AEREE AqUa Sl 0T IR SR SRl

(i) 99% CI = ¥ T 05 aﬁﬁﬁqmlwmaﬁ
HaeEal BN, W@ B TEH AT Ho W A7

9. (a) Consider a random sample X, ..., X from the pdf
f(x;0) = 0.5(1+0x) -1 <x <1

where —1 < 0 < 1. Show that §=3X is an unbiased estimator of 0.

(b) A vaccine manufacturer analyzes samples of a production batch of vaccine
to check up on the concentration of its titers. Immunologic analyses are not
perfect, so she repeats measurements on the same batch getting slightly
different results each time. The public health scientist assumes that repeated
measurements will vary according to a normal distribution with mean p and
o = 0.070. Three (n = 3) measurements reveal the following titers: {17.40,
17.36, 17.45}. Calculate a 95% confidence interval for the true concentration
1. Which distribution you will use and why? (5+5)

(&) Mew § ¥ wmhew @ X, ., X, W FER Sk
f(x;0)=05(1+6x)—1<x <1
Sof -1 <0< 1. u =i B 0=3X, 6 ® TH e JFIEE 2

(@) T A e se feed ot woma o Wi o & o 39 & Seed
¥ @ W H Rwu w3 FEeivee e g8 98 3, i
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I8 B AR AT HE GROBT W FRe g U B A" W A AR 81 A
@ e A R R IR-9R AW Sted g 3R o = 0070 @ W9 €
I & FgER B Bt 9 (0 = 3) W FefiRee Red = ool 2.
{17.40, 17.36, 17.45}. awafaes @o=ar p & @ 95% srfasam siqae
W AT el s R faewor w1 Swd@m WG sk w@i?

SECTION 1V (&g IV)
Attempt any two questions from Q10, Q11 and Q12.
Y310, 5T N 3 73T 12 ¥ & B @ g @1 IR dhw

10. A machine fills milk bottles, the mean amount of milk in each bottle is supposed
to be 32 Ounce with a standard deviation of 0.06 Ounce. Suppose the mean
amount of milk is approximately normally distributed. To check if the machine is
operating properly, 36 filled bottles will be chosen at random and the mean
amount will be determined.

(i) What should be an appropriate test hypothesis in this case?

(i) Based on your answer in part (i), if an a = .05 test is used to decide

whether the machine is working properly, what should the rejection criterion
be? ‘

(i) Find the probability of a type II error when the true mean is 32.03.

(iv) Find the power of the test if the true mean is 32.03. (10)

T WA g @ dael w2, U diee § gu @ 3iew wEn 006
& s fuem & 9w 32 se 7 W B WF SIRw R g W sllem wen
Y w9 % Tl o 9@ 2 o e @ e R owle e @ @ m
T T A, W §E 36 G F IGRSTE WA TN WIwW AR ME wwE=
FuiRa = s

(i) 5@ “met ¥ ue Juged U0HW UReUAT @l BNl Ty’

(i) ¥mr (i) 3 TR I B YR W, qe o = .05 TAT HT ITAN I8 TG HEA
® fore forr o 2 6 i Siw @ o o @ 2w 98, A g A
o B ey’

210,
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(iii) S @& Wem 3203 B, A WER 11 IR N WlEA " AR

(i#)uﬁaﬁ#&naz.es%,ﬁmaﬁmﬁam%ﬁr

11. (a) A random sample of 150 recent donations at a certain blood bank reveals
that 82 were type A blood. Does this suggest that the actual percentage of
type A donations differs from 40%, the percentage of the population having
type A blood? Carry out a test of the appropriate hypotheses using a
significance level of .01. Would your conclusion have been different if a
significance level of .05 had been used?

(b) An article reports on the tensile properties of wire used in manufacturing of
a coil. Suppose a sample of 16 wires is selected and each is tested to
determine tensile strength (N/mm?2). The resulting sample mean and standard
deviation are 2160 and 30, respectively.

(1) The mean tensile strength for wire is said to be 2150 N/mm?2. What
hypotheses should be tested to determine whether the mean tensile
strength of wire exceeds 21507

(i) Assuming that the tensile strength distribution is approximately normal,
what test statistic would you use to test the hypotheses in part (i)?
What is the value of the test statistic for this data?

(i1) What would be your conclusion using the P-value of the test statistic?
(5+5)

(%) Tt v @ dF W B B ¥ TRy MQ 150 T @ AgRed W & wa
Jaar B R 82 TRT A W M FW TER U o € R TRT A T &
rafas wfed 40% ¥ H9 2, TEY A T AWl SIS 0 Wiewe e 87
01 & W8 WX & AT IIgaT URGEIIS w1 uqewr Fifewl afd 05 & Aee
R OW I fE W gier @ w®n o swe Pl s gan?

(@) w8 o fFdt =k = P § SwEe e 9 9 9R @ s T W
A @t 81 A9 AR & 16 90 @ v W 9 W ? SR wew
g 9 (N/mm2) Faita & & fore ademr fomar wmen 21 oo om0
Wen 3R WS e wem 2160 3R 30 R
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12. (a2

(b)

(=)

(=)

11

(i) AR @ WeA T qA 2150 N/mm? #FT SEr 81 R @ WE ad
wzrsu%m%mqﬁ,wﬁﬁﬁamﬁ%ﬁqmmﬁ
w1 ulenr fear WET wRY?

(ii)wmg%mwmww%,m(i)ﬁmmﬁ
muﬁmmﬁ%ﬁqaﬁfmqﬁmqﬁaﬁﬁaﬁrmaﬁ?m
%a%ﬁrqnﬁwaﬁ%aﬂmm%?

(iii)qﬁmqﬁaﬁ%%mmmﬁmmmﬁmﬁéwé\m?

A report suggested that for a sample of 10 bedsheets, the sample mean
thread count was 51.3 and the sample standard deviation was 1.2. Suppose
the true average thread count in bedsheets is known to be 48. Does the data
provide compelling evidence for concluding that true average thread count
for the bedsheets exceeds this value?

A rice cooker manufacturer advertises that with its heating equipment, rice
can be cooked in at most 15 min. A random sample of 42 cookers is
selected, and the time necessary to cook rice is determined for each cooker.
The sample average time and sample standard deviation are 16.5 min and
2.2 min, respectively. Does this data cast doubt on the company’s claim?
Compute the P-value and use it to reach a conclusion at level .05.

(5+5)

o RAE ¥ wEn T e 0 e @ R @ e, T e 3 e
513 3R e wEe faEe 12 o W R B dedie ¥ §R sfew oW
ﬁﬁﬂﬁm%tﬂ%ﬂmﬁﬁﬁﬁmﬁﬁ%ﬁmmmmm
%ﬁsﬁgﬁa%ﬁqaﬁaﬂw%ﬁlﬁrm@%aﬁaé?

Wﬂ%ﬂwﬁﬁmﬁmﬁéﬁ%%mﬁﬁéﬁw%m,w
& s 15 Bie ¥ GEEl 1 @l 2 42 WHF P TH AGRSEH AL
wm%,ﬁmwﬁmwmﬁ%maﬁmwﬁaﬁa
mmélmaﬂmwaﬂtﬁmwﬁﬂa#m; 165 Bz IR
22&32%@?13%21@%%31%111@3%&1&%? P -9 o IOFT
Wﬁw.asmﬁw&mq@%%mmm'ml

EBIL.O.
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A-2 Appendix Tables

:‘a:li ?.1 Cumulative Binomial Probabilities Blximp) = 3 by; n, p)

¥=0

P

0.01 0.08 0.10 020 025 030 040 050 0.60 070 975 0.30 090 095 g9

U

S

S T e e

0 951 774 590 328 237 .i6m 078 031 010 002 00 000 000 000 000

1 999 977 919 737 633 528 337 188 087  .031 016 007 000 000 000

x 2 1,000 .999 991 942 896 837 683 500 317 163 104 ps8 009 001 000

3 1.000  1.000 1.000 993 984 969 S13... 812 663 472 367 263 081 023 001

4 1.000 1.000 LO00  1.000 999 998 990 969 822 © 89 53 672 410 226 049
bon=1g

P

0.01 0.05 0.10 0.20 0.25 030 040 0.50 060 070 0.75 086 0.90 095  6.99

of v 0 D04 .599 349 107 056 . 628 006 .00l 000 000 .ooe 000 000 000 000

F s 1 996 914 736 376 244 (49 046 011 002 000  .000 006 000 .00 00

2 1.000 988 930 678 526 383 . 167  .055 012 002 000 000 000 000 g0

3 1.000 999 987 879 776 650 382 172055 011 004 001 000 000 poo

4 1000 1.000 998 967 922 850 633 377 166 047 020 006 000 000 000

T LO00  1.000  1.000 994 9gp os3 834 623 367 150 078 033 go2 000 000

6 1000 1000  1.000 999 996  9gg 945 828 618 350 224 121 013 001 000

7 1000  1.000 1.000  1.000 l-.OOO 998 988 945 833 617 474 - 322 070 . 012 000

8 1.000 1.000 1.000 1.000  1.000 1.000 998 980 054 851 756 624 264 086 004

9 1.000  1.000 1.000 1000  1.000 1.000 £000 999 994 972 944  go3 651 401 0486
C. n=15§

0.01 0.05. 9.0 0.20 025 030 040 o050 060 070 075 630 .90 0.95 099

0 .860 463 206 035013 005 000 000 000 000 000 .o0p 000 000 000
1 990 829 549 67 080 035 005 000 000 .000 000 000 000 000 000
2 1000 964 816 398 236 127 027 oo4 000 000 006 000 000 000 000
3 1000 995 944 648 461 297 091 g 2002 000 000 Q00 000 000 000
4 1.000 999 9R7 836 686 515 217 059 009 001 000 oo 000000 000
5
6
7
8
9

1660 1.000 998 939 852 722 403 151 034 004 001  poo 000 000 000
100 1.000 1.000 982 943 869 610 304 095 015 004 001 000 000 ono
1000 1.000 1.000 996 983 950 787 500 213 050 017 004 _ogp 000 000
1.060  1.000 1.000 999 996 985 905 606 390 131 057 o8 000 000 000
LO00 1000 1.000 1.000 999 99 956 849 597 278 148 061 002 006 oon

10 1.000  1.000 1000 L.000 1.000 999 .99 941 783 485 314 | 564 013 001 000
[E 1000 1.000 1.000 1.000 1.000 1.000 998 982 909 703 539 342 056 005 000
12 1.000 1000 I.000 1.000 17000 1.000 1.000 996 973 873 764 602 184 036 000
I3 1000 1.000 1.000 L.000 1.000 1.000 L.000 1.000 995 965 920 833 451 7] 010
14 1.000 1000 1.000 1.000  1.000 1.000 1.000 1.000 1000 995 o987 965 794 537 140

{continued )

Capyright 2010 Cengage Learning. All Riphs Reserved, May nol be capied, scanned: or duplicated. in whole or in part. Due to electranic rights, some third party content may he suppressed from the eBook and/or eChapter(s),
Rditorinl review has deemad thas any suppressed content dogs not materially affect the overal] leaming cxpenence, Cengage Learning rescrves the night 10 remove addifional content al any time if wbscquent rights restrictions. TequITe it
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Append Tables A-3

Table A.1  Cumulative Binomial Probabilities (cont.) ' &
: B m,p) = 3 bly; n, p)
d n=20 .o

0.01 0.05 0.10 026 025 030 040 050 0.60 0.70 0.75 0.-80 0.90 095 0.99

818 .358 22 012 003 .001 000 000 000 000 000 000 000 000 000 ¢

983 736 392 069 024 008 001 ..000 000 .000 000 000 000 0060 000 &

999 925 677 206 091 035 004 000 000 000 000 ".006 .000 000 000 §
1.000 984 867 411 225 107 016 .00t 000 000 000 000 060 000 000
1.600 997 957 630 415 238 051 006 000 000 000 000 000 000 000

1.000  1.000 989 804 617 416 126 021 002 000 000 000 000 000 000 %
1.000  1.000 998 913 786 608 250 058 006 000 000 000 000 .000 000 S
1.000  1.000 1.000 968 898 772 416 .13z .021 001. 000 .000 .000 000 .00
1.000  1.000  1.000 990 959 BT 596 252 057 005 .001  .000 000 .000 000
1.000  1.000 1.000 997 986 952 755 412 A28 017 004 0001 000 000 .000

10 1000 1000 1000 999 996 o3 872 588 245 048 014 003 000 000 000
IE 1600 [0O00 1.000 1.000 999 995 943 748 404 113 041 010 000 000 000
121000 1.000 1.000 1000 1.000 .999 979 868 584 228 102 032 000 © 000 000 :
131000 1000 1.000 1.000 1.000 1.000. 994 942 750 392 214 087 .002 000 000
14 1000 1.000 1.000 1.000 1.000 1000 998 979 874 584 383 196 011 000 000 ©

15 1.000 1.000 1000 1.000 LOGO 1.000 1.000 .994 949 762 585 370 043 003 000
16 1.000 1.000 1.000 1.000 1000 1.000 1.000° 999 984 803 J75 589 133 016 000
17 1000 1.000 1.000 1.000 1000 1.000 1.000 1.000 996 965 909 794 323, 075 001
18 1.000 1.000 1.000 1.000 1000 1.000 1.000 1000 999 992 976 931 608 264 017
19 1.000 1000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 999 997 988 878 642 182

oA bW o

(eantinmed)

Gapyright 2610 Cengage Learning. All Rights Reserved, May not be copied. scauned; or duplicated. in whole or in pan. Due 1o electronic rights. some third parly eontent may be suppressed from the eBook and/or eChaptenisy,
£ditorial revicw hos deemcd that any suppressed content does not materially affect the overall leaming cxperionce. Cengage Leoming reserves the right 1o remove ndditions] contest at any tre il subsequent rights resifictions require it
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A-4 Appendix Tables

fable A.1 Cumulative Binomial Probabilities (cont.) B(x: i p) = i B

e n=25 v=0

0.01 0.05 0.10 020 025 030 040 050 060 070 075 080 090 095 099

778 277 072 004 001 000 000 .000 .000 .000 .000 .000 000  .000 000
914 642 271 027 007 002 000 .000 000 000 .000 000 000 000 000
998 873 537 098 032 009 .000 000 .000 000 000 .000 .000 000 000
1.000 966 764 234 096 033 .002 .000 000 000 .000 000 .000 000 000
1.000 993 902 421 214 090 009 000 000 000 000 .000 .000 .000 000

999 967 617 378 .193 020 002 000 .000 .000 000 .0G0 000 .000
1.000  1.000 991 780 561 341 074 007 000 000, .000 000 .000 .000  .000
1.000  1.000 .998 891 727 512 154 022 001 000 .000 060 .000 .000 .000
1.000  1.000  1.000 953 851 677 274 054 004 .000 000 000 000 000 000
1.000 1.000 1.000 983 929 811 425 115 013 000 .000  .000 000 000 000

10 1.000 1.000 1.000 994 970 902 586 212 034 .002 .000 .000 000 000 .000
11 1.600 1.000 1.000 998 680 .956 732 345 078 006 .001 000 000 000 000
¥ 12 1000 1000 1000 1000 997 983 .B46 500 .154 017 003 000 .000 000 .000
13 1000 1.000 1.000 1.000 999 994 922 655 268 044 020 002 000 000 .000
14 1000 1.000 1.000 1000 1000 998 966 788 .4i4 098 030 006 .000 000 .000

1s 1000 1.000 1.000 1.000 1000 1000 987 885 573 189 071 017 000 000 000
16 1000 1.000 1.000 1.000 1000 1.000 .996- 946 726 323 . 49 047 000 .000 .000
17 1000 1.000 1.000 1,000 1000 1.000 999 .978 846 488 273 109 .002 000 ..000
18 1000 1.000 1.000 1000 1.000 1.000 1000 993 .926 659 439 220 009 . .000 .000
19 1.000 1000 1.000 1.000 1.000 1.000 1.000 998 971 807 622 383 033 001 .000

20 1000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 991 .90 .78 .579 098 .007 . .000
21 1000 1000 1.000 1.000 1.000 1000 1.000 1.000 998 967 904 766 236 .034 000
32 1.000 1.000 1.000 1.000 1000 1.000 1.000 1.000 1.000 .991 968 .02 463 127 .002
23 1.000 1000 1.006 1.000 1.000 1000 1000 1.000 1.000 998 993 973 729 338 026
24 1000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 999 996 928 723 222

R - R T SR R
#
S

' Ta. :A.2 Cumulative Poisson Probabilities T -
Bl = 2 =

. ¥=0

®

a1 2 3 A 5 6 ) £ 9 1.0
0 905 819 741 670 607 549 497 449 407 368
1 995 982 963 938 910 878 844 809 372 736
2 1.000 999 996 992 986 977 966 953 937 920
> 3 1.000 1.000 599 098 997 994 991 987 981
4 1.000 1.000 1.000 999 - .999 998 996
5 ' 1.000 1.000 1.000 .999
6 1.000
(continved)
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Appendix Tables A5

Tabie A2 Cumulative Poisson Probabilities (cont.) B iy = §Jr: e

y=0 !

2.0 3.0 4.0 5.0
0 135 050 018 007
1 406 199 092 - 040
2 677 423 . 238 125
3 857 647 433 265 : : : :
4 947 815 629 440 285 173 .100 055 029
5 983 916 785 616 446 301 .191 116 067 003 000 0
6 995 066 - .B8Y 162 606 450 313 207 130 008 000
7 999 988 949 867 744 .599 453 . 324 220 018
8 1.000 996 979 932 847 729 593 , As6 333 037 A
9 999 992 968 916 .830 17 587 458 070 005
0 1.000 997 986 957 901 816 706 .583 118 011 -
11 999 995 980 947 888 803 697 - 185 024
12 1.000 998 991 973 936 876 792 268 039
13 999 996 987 966 926 864 363 066
14 1.000 999 994 983 959 917 466 105
15 999 998 992 978 951 568 157
16 1.000 999 996 989 9713 664 221
17 1.000 998 995 986 749 297
. 18 . 999 998 993 . 819 281
19 1.000 999 997 875 470
20 1.000 998 917 559
21 999 947 644
2 1.000 967 721
23 ' 981 J87
24 ‘ 989 843
25 : 994 888
26 997 922
21 . 998 048
28 . : 999 966
29 1.000 978
30 987
3 992
32 995
33 997
34 999
35 999
36 1.000
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A-6 Appendix Tables

Table A.3 Standard Normal Curve Areas (0) = PZ =z

Standard norma) density curve

Shaded areq = )

0003
0005
0007
0010

0014
0019
0026
0036
0038

0064
.0084
0110
0143
0183

0233
.0294
0367
0455
0559

0681
0823
0985
170
1379

1611
1867
2148
2451
2776

3121
3482

B .3859
! ! . : 4325 4286 4247
4880 4840 4801 .4761 4721 A681 | A464]

(continued)
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Appendix Tablas A-7 y_";

Table A3  Standard Normal Curve Areas (cont,} D) =Pz=z) |
z 00 01 02 .03 04 05 06 07 08 09 o
0.0 .5000 .5040 .5080 5120 5160 5199 .5239 5279 5319 5359 |
0.1 .5398 .5438 .5478 5517 5557 .5596 .5636 5675 5714 5753
0.2 5793 5832 .5871 5910 .5048 .5087 L6026 .6064 .6103 6141 |
03 6179 6217 6255 6293 6331 © 6368 .6406 6443 6480 6517 B
0.4 6554 6591 6628 6664 6700 6736 6772 .6808 6844 6879 |
0.5 6915 6950 .6985 7019 7054 .7088 7123 7157 .71%0 7224 %» z
0.6 7257 7291 7324 7357 .7389 7422 7454 7486 .7517 1549
0.7 .7580 7611 7642 7673 7704 7734 7764 794 7823 .7852
0.8 .7881 7910 .7939 7967 7995 8023 .8051 8078 8106 8133 &
0.9 8159 8186 8212 8238 .8264 .8289 8315 .8340 .8365 8389
1.0 8413 8438 8461 8485 8508 8531 .8554 8577 8599 8621 |
L1 | 8643 8665 8686 .8708 8729 8749 8770 .8790 8810 8830 |
1.2 .8849 .8869 .8888 .8907 8925 .8944 8962 . .8ogo .8997 9015
1.3 9032 9049 9066 .9082 9099 9115 9131 9147 9162 9177

= A 8192 9207 9222 9236 .9251 9265 9278 9202 19306 9319
15 9332 9345 9357 9370 9382 9394 .9406 9418 9429 944
16 9452 .9463 9474 9484 9495 9505 9515 .9525 9535 9545
L7 .9554 \9564 9573 9582 9591 .9599 .9608 9616 .9625 .9633
1.8 9641 9549 9656 9664 9671 9678 9686 .9693 9699 9706
1.9 9713 9719 9726 9732 9738 .9744 9750 9756 . 9761 9767
2.0 9772 9778 9783 9788 9793 5708 9803 9808 9812 9817
2.4 9821 9826 9830 9834 ,9838 9842 9846 9850 .9854 9857
27 9861 .9864 .9868 9871 9875 9878 .9881 9884 . 9887 9890
2.3 .9893 9896 9898 9901 9904 9906 9909 9911 9913 9916
24 9918 9920 .9922 9925 .9927 9929 9931 9932 .9934 9936
25 9938 9940 9941 .9943 9945 9946 .9948 9949 9951 9952
2.6 9953 9955 9956 9957 .9959 9960 9961 9962 .9963 .9964
2.7 .9965 .9966 .9967 9968 9969 9970 9971 9972 9973 9974
2.8 9974 9975 9976 9977 9977 9978 9979 9979 9980 9981
2.9 .9981 9982 9982° .9983 9934 .9984 9985 9985 .9986 .9986
3.0 9987 5987 9987 L9988 9988 .9989 9989 9989 9990 5990
3.1 .9990 .9991 9991 19991 9992 9992 9997 9992 .9993 9993
32 .9993 .9993 9994 9994 9994 9994 .9994 .9995 9995 .9995
33 9995 - 0005 9905 9996 9996 9996 .9996 .9996 9996 9997
3.4 9997 9997 9997 9997 9997 .9997 .9997 9997 9907 .9908
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Appendiy Tables A-9

Table A5  Critical Values for ¢ Distributions /ru density curve

-
Shaded area = o !Pe

e ERERR

!n.v
(14 ¢

v \ 16 05 025 01 805 801 0005
1 3.078 6314 12.706 31.821 63.657 318.31
2 1.886 2.920 4,303 6.965 9.925 22.326
3 1.638 2353 3.182 4541 5.841 10,213
4 1.533 2.132 2.776 3.747 - 4,604 7.173
5 1476 2015 2,571 3.365 4,032 5.893
6 1.440 1.943 2.447 3.143 3.707 5.208
7 1.415 1.895 2.365 2.998 3.499 4,785
8 1.397 1.860 2.306 2.896 3.355 4,501
9 1.383 1.833 2.262 2.821 3.250 4.297
10 1372 1.812 2.228 2764 3.169 4.144
11 1.363 1.796 2.201 2.718 3.106 4025
12 1.356 1,782 2.179 2.681 3.055 3.930
13 1.350 1.771 2.160 2.650 3.012 3.852
14 1.345 1.761 2.145 2624 - 2.977 3.787
15 1.341 1,753 2.131 2.602 2.947 3,733
16 1.337 1.746 2.120 2.583 2921 3.686
17 1.333 1.740 2.11¢ 2.567 2.898 3,646
i8 1330 1.734 2.101 2.552 2.878 3.610
19 1.328 1.729 2.093 2.539 2.861 -3.579
20 1,325 1.725 2.086 2.528 2.845 3.552
21 1323 1.721 2.080 2.518 2.831 3,527
22 1.321 1.717 2.074 2.508 2.819 3.505
1.319 1.714 2.069 . 2.500 : 2.807 3.485
24 1.318 1.711 2.064 2.492 2.797 3.467
25 1316 1.708 2.060 2.485 2787 3.450
26 1315 1.706 2,036 2479 ane 2779 : 3.435
27 1314 1.703 2.052 2473 2.771 3421
28 1313 1.701 2.048 2.467 2.763 3408
29 1311 1699 2.045 2.462 2.756 3,396
30 1.310 1.697 2.042 2457 - 2.750 3.385
32 1.309 1.694 2.037 2.449 2.738 3.365
34 1.307 1.691 2.032 2.441 2.728 3.348
36 1.306 1.688 2.028 2434 2719 3.333
38 1304 1.686 2.024 2.429 2712 3319
40 1.303 1.684 2.021 2.423 2.704 3.307
50 1.209 1.676 2.009 2.403 2.678 3,262
60 1.296 1.671 2.000 ’ 2.390 2.660 3.232
120 1.289 1.658 1.980 2358 2.617 3.160
1.282 1.645 1.960 2.326 2.576 3.090
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Table A.7  Critical Values for Chi-Squared Distributions

&

» 995 99 975 95 90 10 .05 025 .01 005
1| 0000 0.000 0.001 0.004 0.016 2.706 3.843 5.025 6.637 7.882 °
2 0.010 0.020 0.051 0.103 0211 4.605 5.992 7.378 9.210 10.597
3 0.072 0.115 0216 0352 0.584 6251 7.815 9.343 11344 12837
4 | 0207 0.297 0.484 0.711 1.064 7979 9.488 11.143 13277 14860
5 0412 0.554 0.831 1.145 1.610 9.236 11.070 12832 15085 16748
6 0.676 0.872 1.237 1.635 2204 [0.645 12.592 14.440 16.812 18.543
77| 0989 1.239 1.690 2.167 2833 12.017 14.067 16.012 18474 20276
3 1.344 1.646 2.180 2733 3490 13362 15507  17.534 20090 21954
9 1.735 2.088 2.700 3.325 4,168 14684 16919 19.022 21665 23587

10 2.156 2.558 3.247 3.940 4.865 15.987 18.307 20,483 23209 - 25.188

11 2.603 3.053 3.816 4.575 5.578 17.275 19.675 = 21.920 24.724 26.755
12 3.074 3.571 4.404 5.226 6.304 18.549 21.026 23.337 26.217 28.300
13 3.565 4.107 5.009 3.892 7.041 19.812 22.362 24.735 27.687 29.817
14 4.075 4.660 5.629 6.571 7.790 21.064 23.685 26.119 29.141 31319
15 4,600 5.229 6.262 7.261 8.547 22.307 24.996 27.488 30.577 32799

16 5.142 5.812 6.908 7.962 9312 23.542 26.296 28.845 32.000 34.267
17 5.697 6.407 7.564 8.682 10.085 24,769 27587 30.190 33.408 35716
18 6.265 7.015 8.231 9.350 10.865 25.989 28.869 31.526 34.805 37.156
19 6.843 7.632 8.906 10.117 11.651 27.203 30.143 32.852 36.190 38.580
20 7.434 8.260 9.591 10.851 12.443 28.412 31.410 34.170 37.566 39.997

21 8.033 8.897 10.283 11.591 13.240 29.615 32.670 35478 38.930 41.399
22 8.643 9.542 10.982 12.338 14.042 30.813 33.924 36,781 40,280 42.796
23 9.260 10.195 11.688 13.090 14,848 32.007 35.172 38.075 41.637 44.179
24 9.886 10.856 12.401 13.848 15.659 33.196 36.415 39.364 42,980 45.558
25 10.519 11.523 13.120 14.611 16,473 34.381 37.652 40.646 44313 46.925

26 11.160 12.198 13.844 15.379 17.292 35,563 38.885 41.923 45.642 48.290
27 11.807 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 37.916 41.337 44.461 48,278 50.993
29 13.120 14.256 16.147 17.708 19.768 39.087 42,557 45.772 49.586 52.333
30 13.787 14.954 16.791 18.493 20.599 40.256 43,773 46.979 50.892 53.672

31 14.457 15.655 17.538 19.280 21433 41.422 44.985 48.231 52.190 55.000
32 15.134 16.362 18.291 20.072 22271 42.585 46.194 49.480 53.486 36.328
33 15.814 17.073 19.046 20.866 23.110 43.745 47.400 50.724 54,774 57.646
34 16.501 17.789 19.806 21.664 23.952 44.903 48.602 51.966 56.061 58.964
35 17.191 18.508 20.569 22.465 24.796 46.059 49.802 53.203 57.340 60.272

36 17.887 19.233 21.336. 23.269 25.643 47212 50.998 54.437 58.619 61.581
37 18.584 19.960 22.105 24.075 26492 48.363 52.192 55.667 59.891 62.880
38 19.289 20.691 22.878 24.884 27.343 49.513 53.384 56.896 61.162 64.181
39 19.994 21.425 23.654 25.695 28.196 50.660 54572 58.119 62426 65473
40 20.706 22.164 24.433 26.509 29.050 51.805 55.758 59.342 63.691 66.766

3
For v >40,x3va—_v(1_£+z 3)
' 9 Yoy
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. - A12 Appendix Tables

' Table A8 t Curve Tail Areas

tcurve Area to the
| o A

ot

t

1 2 3 4 5 6 7 8 9 0 i1 12 13 14 15 16 17 I8

500 500 500 500 .500 .500 500 .500 .500 500 .500 .500 500 .500 .5C0 500 .500 500
468 465 463 463 462, 462 462 461 461 461 461 461 461 461 461 A6 461 461
437 430 427 476 425 424 424 423 423 423 423 422 A2 422 422 420 A2 422
407 396 392 390 388 387 .38 .38 386 385 385 3RS 384 384 384 384 384 384
379 364 358 355 353 352 351 350 349 349 348 348 348 347 347 347 347 347
350 333 326 322 319 317 316 315 315 314 313 313 313 312 312 32 312 312

378 305 295 200 287 285 284 283 282 281 280 .280 279 279 279 278 298 2738
306 278 267 261 258 255 253 252 251 250 249 249 248 247 247 247 247 246
285 254 241 234 230 227 225 223 222 221 220 220 219 218 218 218 217 217
267 232 217 210 205 201 199 .197 196 195 .194 193 .192 .19} .19 91 190 190
98¢ 211 196 187 .182 178 175 .173 172 .170 .169 .69 .168 .167 .167 .166 166 165

235 193 176 .167 .162 157 .54 152 150 .149 147 .146 .146 144 144 144 143 143
921 177 158 148 142 138 135 132 130 .[29 128 .127 .126 .124 .124 24 123 123
209 162 M2 .132 .25 121 .17 415 413 Q11 110 109 108 107 107 Jd06 105 .105
197 148 128 117 .110 106 .102 .00 .098 096 095 093 092 091 091 .090 .090 .089
187 136 115 .104 097 092 089 .086 .084 .082 .081 .080 .079 077 0877 077 076 075

178 125 104 092 085 08G 077 074 072 070 069 068 .067 .065 .065 .065 064 064
169 116 094 082 075 070 065 064 062 060 059 .057 056 053 055 054 .054 053
161 .107 085 073 066 .061 .057 055 053 051 050 049 048 046 .046 045 045 044
154 099 077 065 058 053 .050 047 045 043 042 04l 040 .038 038 038 037 037
148 092 070 058 051 046 .043 040 038 037 035 034 033 032 032031 031 030

141 085 063 052 045 040 037 034 033 031 030 029 028 .027 027 026 .025..025
136 079 058 .046 040 035 032 029 028 026 025 024 (023 .022 .022 (021 021 .02
131 074 052 041 035 031 027 025 023 022 021 .020 019 .018 018 018 .017 .017
126 069 048 037 031 027 024 022 020 019 018 017 016 015 015 014 014 014
121 065 044 033 027 023 020 OI8 017 016 015 .014 013 012 012 012 .01 .0l
117 061 040 030 024 020 018 016 .014 013 012 012 01l 010 010 010 009 .009
113 057 037 027 021 018 .015 014 012 011 00 .010 009 008 .008 .008 .008 007
109 054 034 024 019 016 013 012 010 009 009 008 .008 .007 .007 .006 .006 .006
106 051 031 022 017 014 011 010 009 008 .007 007 006 005 005 .005 .005 .005
102 048 029 020 015 612 010 609 007 .007 .006 .006 005 .004 004 004 .004 .004

099 045 027 018 013 01l 009 007 006 .006 .005 .005 .004 .004 004 003 003 003
096 043 025 016 012 009 .008 006 .005 .005 .004 .004 003 003 003 003 003 .062
094 040 023 .015 011 008 .007 .005 .005 .004 004 003 .003 002 .002 .002 002 .602
091 038 021 .014 010 .007 .006 005 .004 .003 .003 .003 .002 .002 002 002 002 002
080 036 020 012 009 006 005 004 003 .003 002 002 Q0G2 002 .002 .001 001 .00l

086 035 018 0I1 008 006 .0D4 004 003 .002 .002 .002 .002 001 001 001 .001 .00l
084 033 017 010 007 .005 .004 .003 002 .002 ~.002 .002 .00l 00§ .001 .001 .001 .00
082 031 .016 010 006 .004 .003 .003 002 .002 .001 .001 .00L .001 .001 .001 .00 001
080 030 015 009 .006 .004 .003 .002 .002 .001 .001 .001 .001 .001 .001 .00L .00 001
078 020 014 008 005 .004 003 002 .002 001 000 .001 .001 001 .001 .001 .000 .000

(continued)
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Appendiv Table.  A-13

Table A.8 ¢ Curve Tail Areas (cont.)

1 curve Area to the
| I -

g !

!

N\l\: 19 20 2t 22 23 24 25 26 27 28 20 30 38 40 60 120 :

0.0 500 500 500 500 .500 .500 .500 .500 .500 500 500 500 500 500 500 500
0.1 AL AGL 461 461 461 461 461 461 461 A6l 461 461 460 460 460 460
0.2 422 422 422 422 A2 422 422 422 42| 4D A2l 421 421 420 421, 490
0.3 384 384 384 383 383 383 383 383 383 383 am3 383 383 383 383 382
0.4 347 347 347 347 346 346 346 346 346 246 346 346 346 346 345 345
0.5 B3 31 311 311 310 311 31 31 310 310 310 310 3i0 309 309
0.6 278 278 278 377 217 217 277 21 277 27T 277 271 276 276 275 275
0.7 246 246 246 246 245 245 245 245 245 245 045 245 244 244 243 243
0.8 217 217 216 216 216 216 216 245 215 215 215 215 215 214 213 213
0.9 190 189 LIRS 189 189 .189 188 188 .I88 .188 188 .188 .187 JA87 186 185
1.0 63 165 164 164 164 164 163 163 .163 163 163 163 162 .162 61 160
1.1 143 142 142 142 141 141 141 141 141 140 140 140 139 139 138 137
12 22122 122 21 421 a21 121 1200 120 1200 L1200 .120 119 R i i D
13 05 104104 104 )03 103 103 103 102 .102 102 .102 .10l 101 099 098
1.4 089 0B9 088 .088 .087 .087 087 .087 .0%6 .086 086 .086 085 085 .083 .082
1.5 075 075 ..074 074 074 073 073 073 013 072 072 072 071 071 069 - 068
L6 |- 063 063 .062 062 .062 061 061 .06 .061 .060 .060 .060 .059 .059 037 056
1.7 053 052 052 052 051 051 (051 051 050 .050 050 .050 049 048 047 . .046
1.8 044 043 043 043 042 042 042 042 042 041 041 041 040 040 038 037

1.9 036 036 036 035 .035 035 035 034 034 034 034 034 033 .03 031 030 .
2.0 030 030 020 .029 029 028 028 028 028 028 027 027 .027 026 .025 024 023

v 025 024 024 024 023 023 023 023 .023 .022 .022 022 .022 021 020 019 018
2.2 020 .020 020 019 019 .019 019 018 .018 018 018 018 017 017 O16 <015 014
23 Ol6 016 016 016 015 015 015 015 015 015 .014 014 014 013 012 012 011
2.4 013 013 013 013 012 012 012 012 012 012 012 0f1 011 Ot 010 009 008
2.5 011 .01 010 010 010 010 010 010 009 .009 .009 009 .009 .00% 008 007  .006
2.6 069 009 .008 .08 .008 008 .008 008 .007 .007 007 007 007 .007 006 005 005
2.7 007 007 007 007 006 .006 .006 006 006 .006 .006 .006 .005 005 .004 004 003
2.8 006 006 005 .005 005 .005 .005 .005 005 .005 .005 .004 004 .004 003 003 003
2.9 005 004 004 .004 004 004 O0D4 004 .004 004 004 003 .003 003 .003 002 002
3.0 004 604 003 003 .003 .003 003 .003 003 .003 .003 003 002 .002 002002 001
31 003 003 .003 .003 003 .002 002 .002 .002 002 .002 .002 .002 .002 .001 000 .00 !
3.2 002062 .002 .002 .002 002 .002 .002 002 .002 .002 .002 .001 001 .001 001 .001
3.3 002002 002 002 .002 001 001 .001 001 001 .001 .001 .001 .00l .001 001 .000
34 002 .001 001 .001 .001 .001 001 .00J 001 .001 001 001 .00 001 001 .000 .000

35 001 .001 001 001 .001 .001 001 .001 001 001 .001 .001 .001 001 .000 000 000

3.6 001 001 00T .001 001 001 .00] .00l .001 001 .001 .00F 000 000 .000 000 000
3.7 001 001 .00F .001 001 .001 .001 .001 .000 .000 .000 .000 .000 .000 000 000 000
3.8 001 .6OL 061 000 .000 000 .000 .000 000 .000 .000 .000 .000 000 .000 000 000
39 |+ 000 000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 000 000 000 000
4.0 000 000 000 000 .000 000 000 .000 000 000 .000 000 .000 .000 00D 000 .000
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A-14  Appendix Tables

Table A9 Critical Values for F Distributions

», = numerator df

a 1 2 3 4 5 6 7 8 ]
.100 39.86 49.50 53.59 55.83 57.24 58.20 58.91 59.44 39.86
1 050 161.45 199.50 215,71 224.58 230.16 233199 236.77 238.88 240,54
010 4052.20 4999.50 5403.40 5624.60 5763.60 5859.00 5928.40 5981.10 6022.50
001 | 405,284 500,000 540379 562,500 576405 585937 592,873 598,144 602,284
.100 8.53 9.00 9.16 9.24 929 9.33 9.35 9.37 9.38
3 050 18.51 ©19.00 19.16 19.25 19.30 19.33 19.35 19.37 19.38
. .010 98.50 99.00 99.17 99.25 99.30 99.33 99.36 99.37 99.39
001 998.50 999.00 999.17 999,25 999.30 999.33 999.36 999.37 999.39
100 5.54 5.46 5.39 5.34 5.31 528 5.27 525 5.24
3 050 10.13 9.55 9.28 9.12 9.01 8.94 8.89 8.85 8.81
010 34.12 30.82 29.46 28.71 28.24 27.91 27.67 27.49 27.35
.001 167.03 148.50 141.11 137.10 134.58 132,85 131.58 130.62 129.86
100 4.54 432 4.19 4.1] 4.05 401 3.98 3.08 3.94
4 050 7.71 6.94 6.59 6.39 6.26 6.16 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
001 74.14 61.25 56.18 53.44 51.71 50.53 49,66 49.00 48,47
100 4,06 3.78 3.62 3.52 3.45 3.40 337 3.34 3.32
5 056 6.61 5.79 5.41 5.19 5.05 495 4.88 4.82 4.77
010 16.26 13.27 12.006 11.39 10.97 10.67 10.46 10.29 10.16
001 47.18 37.12 33.20 31.09 29.75 28.83 28.16 27.65 27.24
] 100 3.78 3.46 3.29 3.18 3.11 3.05 3.01 2.98 2.96
E 6 050 5.99 5.14 4.76 4.53 439 428 421 4.15 4.10
2 010 13.75 10.92° 9.78 2.15 8.75 8.47 8.26 8.10 798
'§ 001 35.51 27.00 23.70 21.92 20.80 20.03 19.46 19.03 18.69
,§ 100 3.59 3.26 3.07 2.96 2.88 2.83 298 SEATS 2.72
g 050 5.59 4.74 435 412 397 3.87 379 373 3.68
Rl 010 12.25 9.55 845 785 746 . 7.19 6.99 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 2.81 273 2.67 2.62 259 2.56
g 050 5.32 ' 446 4.07 3.84 3.69 3.58 3.50 . 344 3.39
010 11.26 8.65 7.59 7.01 | 6.63 6.37 6.18 6.03 591
001 25.41 18.49 15.83 14.39 13.48 12.86 12.40 12.05 11.77
J00 3.36 3.01 2.81 2.69 2.61 239 2.51 247 2.44
9 050 5.12 4.26 3.86 3.63 348 337 3.29 323 3.18
010 10.56 8.02 6.99 6.42 6.06 5.80 5.61 5.47 5.35
001 22.86 16.39 13.90 12.56 11.71 11.13 10.70 . RE3T 10.11
100 329 2.92 273 2.61 252 2.46 24 2.38 235
10 050 4.96 4,10 3.71 348 333 322 3.14 3.07 3.02
010 10.04 7.56 6.55 5.99 5.64 539 5.20 5.06 4.94
001 21.04 14.91 12.55 11.28 10.48 9.93 9.52 9.20 8.96
.100 3.23 2.86 2.66 2,54 2.45 2.39 234 2.30 227
1 050 4.84 3.98 3.59 3.36 3.20 3.09 3.01 2.95 2.90
010 9.65 7.21 6.22 . 5.67 5.32 5.07 4.89 4.74 4.63
001 19.69 13.81 11.56 10.35 9.58 9.05 8.66 8.35 8.12
100 3.18 2.81 2.61 248 2.39 233 2.28 2.24 221
12 050 4.75 3.89 3.49 3.26 311 3.00 2.91 2.85 2.80
010 9.33 6.93 595 541 - 5.06 482 4.64 4.50 4.39
001 18.64 12.97 10.80 9.63 8.89 8.38 8.00 7.71 7.48

(continued)
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Appendix Taples A-15

Table A9  Critical Values for F Distributions {cont.)

v, = numerator df

10 12 15 20 25 30 40 50 60 120 1000

60.19 60.71 61.22 61.74 62.05 62.26 62.53 62.69 62.79 63.06 63,30
241.88 243.91 24595 248.01 249.26 250.10 251.14 25177 252.20 253.25 254.19
6035.80 610630 615730 620870  6239.80 626060  6286.80  6302.50  6313.00 633940  6362.70
605,621 610,668 615764 620,908 624017 626,099 628,712 630,285 631,337 633972 636301

9.39 9.41 942 9.44 9.45 9.46 9.47 9.47 9.47 9.48 949
19.40 1941 1943 19.45 19.46 19.46 19.47 10.48 19.48 19.49 1949 S
99.40 99.42 99.43 99.45 99.46 - 9947 99.47 99.48 99.48 99.49 99.50
999.40 999.42 999.43 999.45 999.46 999.47 999.47 999.48 999.48 999.49 999.50

523 5.22 5.20 5.18 517 517 5.16 5.15 5.15 5.14 5.13

8.79 8.74 8.70 8.66 8.63 8.62 8.59 8.58 8.57 8.55 853 §
2123 27.05 26.87 26.69 26.58 26.50 26.41 26.35 26.32 2622 26.14
129.25 128.32 127.37 126.42 125.84 125.45 124.96 124.66 124.47 123.97 123,53 §

392 3.90 3.87 3.84 3.83 382 3.80 3.80 379 3.78 3.76
5.96 591 5.86 5.80 ST 5.75 72 5.70 569 5.60 5.63
14.55 1437 14.20 14.02 1391 13.84 13.75 13.69 . 13.65 13.56 13.47
48.05 4741 46.76 46.10 45,70 45.43 45.09 44.88 44,75 44.40 44.09

3.30 327 324 3.21 3.19 317 3.16 315 314 3.2 3.11
4.74 4.68 4.62 4.56 4.52 4.50 4.46 4.44 4.43 4.40 4.37
10.05 9.89 9.72 9.55 9.45 9380 5 0529 9.24 9.20 9.1 9.03
26.92 2642 2591 2539 25.08 24.87 24.60 24.44 2433 - 2406 23.82
294 2.90 2.87 2.84 231 2.80 278 277 2.76 2.74 2,92
4.06 4.00 394 3.87 3.83 3.81 3.91 375 374 3.70 3.67
7.87 7.72 7.56 740 7.30 7.23 7.14 7.09 7.06 6.97 6.89
18.41 17.99 17.56 17.12 16.85 16.67 16.44 16.31 16.21 15.98 15.77
2,70 2.67 2.63 2.59 257 2.56 2.54 2,32 2.51 2.49 247
3.64 357 3.51 3.44 3.40 3.38 3.34 332 3.30 327 3.23
6.62 6.47 6.31 6.16 6.06 5.99 5.91 5.86 5.82 5.74 3.66
14.08 1371 13.32 12,93 12.69 12.53 12,33 12.20 12.12 11.91 11.72
2.54 2.50 2.46 242 2,40 2.38 236 235 2.34 2.32 2.30
335 328 322 3.15 3.11 3.08 3.04 3.02 3.01 297 293
5.81 5.67 5.52 5.36 5.26 5.20 512 5.07 3,03 4.95 4.87
11.54 1119 . 10.84 10.48 10.26 10.11 9.92 9.80 9.73 9.53 9.36
2.42 2.38 * 234 2.30 227 . 2.25 223 222 221 2.18 2.16
314 307 3.01 2.94 2.89 2.86 2.83 2.80 2.79 275 2.7
5.26 541 496 4.81 471 4.65 4.57 4.52 4.48 4.40 432
9.89 9.57 . 924 8.90 8.69 8.55 8.37 8.26 8.19 8.00 7.84
2.32 228 2.24 2.20 217 2.16 2.13 2,12 2.11 2.08 2.06
2.98 291 2.85 277 273 2.70 2.66 2.64 2.62 2.58 254
4.85 471 4.56 4.41 431 4.25 4.17 4.12 4.08 4.00 3.92
8.75 845 8.13 7.80 7.60 7.47 730 7.19 7.12 6.94 6.78
225 2.21 2.5 212 2.10 2.08 2.05 2.04 2.03 2.00 1.98
2-85 2.9 2.72 2.65 2.60 2.57 2.53 251 2.49 2.45 241
4.54 440 425 4.10 4,01 394 3.86 3.81 3.78 3.69 3.61
97 7.63 132 7.01 681  6.68 6.52 6.42 6.35 6.18 6.02
2.19 2.15 2.10 2.06 2.03 2.01 1.99 1.97 1.96 1.93 1.91
275 M6 2.62 2.54 2.50 247 243 240 2.38 234 2.30
4.30 4.16 4.01 3.86 3.76 3.70 3.62 3.57 3.54 345 3.37

7.29 7.00 6.71 6.40 6.22 6.09 5.93 5.83 5.76 5.59 5.44

{continued )
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A-16 Appendix Tables

Table A.9 Critical Values for F Distributions (cont.)

v, = numerator df
« 1 2 3 4 5 6 7 8 9
100 3.14 276 2.56 243 2.35 2.28 2.23 2.20 2.16
% 050 467 3.81 341 3.18 3.03 2.92 2.83 277 27
010 9.07 6.70 5.74 5.21 48 . 4.62 444 430 4.19
01 17.82 1231 10.21 9.07 8.35 7.86 7.49 721 6.98
100 3.10 273 2.52 2.39 231 224 2.19 2.15 2.12
” 050 4.60 3.74 3.34 3.1 2.96 2.85 2.76 270 2.65
010 8.86 6.51 5.56 5.04 4.69 4.46 428 4.14 4.03
001 17.14 11.78 9.73 8.62 7.92 7.44 7.08 6.80 6.58
100 3.07 2.70 249 236 2.27 221 216 2.12 2.09
& 050 454 3.68 329 306 2.90 2719 27l 264 2.59
010 8.68 636 542 4.89 456 432 414 4.00 3.89
001 16.59 1134 9.34 8.25 7.0 7.09 6.74 6.47 6.26
100 3.05 2.67 246 2.33 224 2.18 2.13 209 2,06
i 050 4.49 3.63 3.24 3.01 2.85 2.74 2.66 2.59 2.54
010 8.53 6.23 529 471 4.44 420 4.03 3.89 3.78
001 16.12 1097 9.61 7.94 721 680 . 646 6.19 5.98
.100 3.03 2.64 244 231 222 2.15 2.10 2.06 2.03
0 050 445 3.59 3.20 2.96 2.81 2.70 2.61 2.55 2.49
£10 8.40 6.11 5.19 4.67 434 4.10 3.0 379 3.68
001 15.72 10.66 8.73 7.68 7.02 6.56 6.22 596 575
5 100 3.01 2.62 242 2.29 220 2.3 2.08 2.04 2.00
X g 050 4.41 3.55 3.16 2.93 277 2.66 2.58 2.51 246
= 010 8.29 6.01 5.09 4.58 425 4.01 3.84 n 3.60
| ‘2 01 1538 1039 8.49 7.46 6.81 6.35 6.02 5.76 5.56
g 100 2.99 261 240 221 - 218 2.1 2.06 2.02 1.98
. 050 438 352 3.13 2.90 2.74 2.63 2.54 248 242
2 010 B.18 593 5.01 450 417 3.94 397 3.63 3.52
® 001 15.08 10.16 8.28 1.21 6.62 6.18 5.85 5.59 5.39
100 2.97 2.59 238 2.25 2.16 2.09 2.04 2.00 196
i 050 435 3.49 3.10 287 2m 2.60 251 245 239
010 8.10 5.85 4.94 443 4.10 3.87 3.70 3.56 3.46
001 14.82 9.95 8.10 7.10 646 602 5.60 5.44 5.24
100 2.96 2.57 2.36 2.23 2.14 2.08 2.02 1.98 1.95
o 050 432 347 3.07 2.84 2,68 2,57 2.49 2.42 237
010 8.02 5.78 4.87 437 4.04 3.81 3.64 3.51 3.40
001 14.59 9.77 794 695 6.32 5.88 5.56 5.31 5.01
100 295 2.56 2.35 222 213 2.06 2.01 197 193
5 050 430 3.44 3.05 2.82 2.66 2.55 2.46 240 234
010 7.95 5.72 4.82 431 3.99 3.76 3.59 345 3.35
001 14.38 9.61 7.80 6.81 6.19 5.76 544 519 499
100 2.94 2.55 2.34 221 211 2.0 199 1.95 1.92
7 050 4.28 342 3.03 2.80 2.64 2.53 244 237 232
010 7.88 5.66 4.76 4.26 3.94 3.71 3.54 341 3.30
001 14.20 9.47 7.67 6.70 6.08 5.65 5.33 5.00 4.89
100 2.93 2.54 2.33 2.19 2.10 2.04 198 1.94 1.91
3 050 4.26 3.40 3.01 278 2.62 251 242 2.36 2.30
010 7.82 5.61 4.72 4.22 3.90 3.67 3.50 336 326
001 14.03 9.34 7.55 6.59 5.98 5.55 5.23 4.99 4.80

(contimmed )
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Appendix Tabies A-17

Table A.9 Critical Values for F Distributions {cont.}

v, = numerator df

10 12 15 20 25 30 40 50 60 120 1000
2.14 2.10 205 . 201 1.98 196 1.93 1.92 1.90 1.88 185
2.67 2.60 2.53 2.46 2.41 2.38 234 231 2.30 2.25 221 .
4.10 3.96 382 3.66 3.57 3.51 3.43 3.38 334 3.25 ERE
6.80 6.52 6.23 5.93 5.75 5.63 5.47 5.37 530 5.14 499
2.10 2.05 2.01 1.96 1.93 1.91 1.89 1.87 1.86 1.83 1.80
2.60 2,53 2.46 2.39 2.34 231 2.27 2.24 2.22 218 2.14
3.94 3.80 3.66 3.51 3.41 135 3.27 3.22 318 3.09 3.02
6.40 6.13 5.85 5.56 . 538 525 5.10 5.00 4.94 477 4.62
2.06 2.02 1.97 1.92 189 187 1.85 1.83 1.82 1.79 1.76
2.54 2.48 2.40 233 2.28 2.25 2.20 2.18 2.16 2.11 2.07
3.80 3.67 352 337 3.28 3.21 3.13 3.08 1.05 2.96 2.88
6.08 5.81 5.54 525 5.07 495 4.80 4.70 4.64 4.47 413
2.03 1.99 194 ~ 189 1.86 1.84 1.81 1.79 1.78 1.75 1.72
249 242 2.35 2.28 223 2.19 2.15 2.12 2.11 2.06 2.02
3.69 3.55 3.41 326 3.16 1.10 3.02 297 2.93 2.84 2.76
5.81 555 527 499 482 470 4.54 4.45 439 423 4.08
2.00 1.96 1.1 1.86 1.83 1.81 1.78 1.76 1.75 1.72 1.69
2.45 2.38 2.31 223 2.18 2.15 2.10 2.08 206 2.01 1.97
3.59 346 331 3.16 3.07 300 292 2.87 2.83 275 2.66
558 532 5.05 478 4.60 448 433 424 418 4,02 1.87
1.98 1.93 1.89 1.84 1.80 1.78 1.75 1.74 1.72 1.69 1.66
2.41 234 227 219 2.14 2,11 2.06 2.04 2.02 1.97 1.92
3.51 337 3123 3.08 2.98 292 2.84 278 2.75 2.66 25587
539 5.13 487 4.59 442 430 4.15 406 - 400 3.84 3.69
1.96 1.91 1.86 1.81 1.78 1.76 1.73 1.71 1.70 1.67 1.64
238 231 223 2.16 2.11 2.07 2.03 2.00 1.98 1.93 1.88
3.43 330 315 3.00 2.91 2.84 2.76 271 267 2.58 2.50
522 497 4,79 443 426 4.14 3.99 3.90 3.84 3.68 3.53
1.94 1.89 1.84 1.79 1.76 1.74 1.71 1.69 1.68 1.64 1.61
2.35 2.28 2.20 2.12 2.07 2.04 1.99 1.97 1.95 1.90 T 1.85
337 3.23 3.09 2.94 2.84 278 2.69 2.64 261 2.52 2.43
5.08 4.82 4.56 429 4,12 4.00 3.86 397 3.70 3.54 240
1.92 1.87 1.83 1.78 1.74 1.72 1.69 1.67 1.66 1.62 1.50
232 2.25 2.18 2.10 205 ° 2.01 1.96 1.94 1.92 1.87 1.82
3.31 3.17 2.03 2.88 279 272 2.64 2.58 2.55 2.46 237
495 4.70 444 417 4.00 3.88 3.74 3.64 3.58 3.42 3.28
1.90 1.86 1.B1 1.76 .73 1.7¢ 1.67 1.65 1.64 1.60 1.57
230 2.23 2.15 2.07 2.02 1.98 1.94 1.91 1.89 1.84 1.79
326 3.12 248 2.83 2.73 26T . 258 2.53 2.50 2,40 2.32
4,83 4.58 433 406 3.89 3.78 3.63 3.54 3.48 332 3.17
1.89 1.84 1.80 1.74 1.71 1.69 1.66 1.64 1.62 1.59 1.55
227 2.20 2.13 2.05 2.00 1.96 1.91 1.88 1.86 1.81 1.76
3.21 3.07 2.93 2.78 2.69 2.62 254 2.48 245 235 227
473 4.48 423 3.96 379 3.68 3.53 3.44 3.38 322 3.08
1.88 1.83 1.78 1.73 1.70 1.67 1.64 1.62. 1.6l 1.57 1.54
225 2.18 2.1 2.03 1.97 1.94 1.89 1.86 1.84 1.79 1.74
3.17 3.03 2.89 2.74 2.64 2.58 249 2.44 2.40 2.31 222
4.64 439 4.14 3.87 3.71 3.59 345 3.36 3.29 3,14 299
(continued )
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A-18 Appendix Tables

Table A.9 Critical Values for F Distributions {cont.}

¥, = numerator df

o 1 2 3 4 5 6 7 8 9

100 292 2.53 2.32 2.18 2.09 2.02 1.97 1.93 1.89

7 050 424 3.39 2,99 2.76 2.60 2.49 2.40 234 228

5 .010 1.77 5.57 4.68 4.18 3.85 3.63 346 332 322

001 13.88 9.22 7.45 6.49 5.89 5.46 5.15 491 4.7

100 2.91 2.52 2.31 217 2.08 2.01 1961 ik 1.88

25 050 423 3.37 2.98 2.74 2.59 2.47 239 2.32 2o

010 7.72 553 4.64 4.14 3.82 3.59 342 3.29 3.18

001 13.74 9.12 7.36 6.41 5.80 5.38 5.07 483 464

100 2.90 2,51 2.30 2.17 2.07 2.00 1.95 1.91 1.87

o 050 421 335 2.96 2.73 2.57 246 237 231 2.25

010 7.68 5.49 4,60 4.11 3.78 3.56 339 3.26 3.15

001 13.61 9.02 7.27 6.33 573 5.31 5.00 4.76 4.57

100 2.89 2.50 2.29 2.16 2.06 2.00 1.94 1.90 1.87

- .050 4.20 3.34 2.95 291 2.56 245 236 2.29 2.24

.010 7.64 5.45 457 407 3.75 353 336 3.23 312

.001 13.50 .93 7.19 6.25 5.66 524 4.93 4.69 4.50

.100 2.89 2.50 2.28 2.15 2.06 1.99 1.93 1.89 . 1.86

- 050 4.18 3.33 2.93 2.70 2.55 243 235 228 222

010 7.60 5.42 4.54 4,04 3.73 3.50 3.33 320 3.09

.001 13.39 8.85 7.12 6.19 5.59 5.18 437 4.64 445

5 100 2.88 249 2.28 2.14 2,05 1.98 1.93 1.88 1.85

5 a0 050 4.17 3.32 2.2 2,69 2.53 242 2.33 227 221

g 010 7.56 5.39 4.51 4.02 3.70 3.47 3.30 3.17 3.07

§ 2001 13.29 8.77 7.05 6.12 553 512 482 458 439

g 100 2.84 2.44 2.23 2.09 2.00 1.93 1.87 1.83 1,79

o 0 050 4.08 3.23 2.84 2.61 245 2,34 2.25 2.18 2.12

5 010 7.31 5.18 431 3.83 3.51 329 . 312 2.99 2.89
N

001 12.61 8.25 6.59 5.70 513 4.73 4.44 421 4,02

100 2.81 2.41 220 2.06 1.97 1.90 1.84 1.80 1.76

S 050 4.03 3.18 2.79 2.56 2.40 2.29 220 2.13 207

010 7.17 5.06 4.0 3.72 3.41 3.19 302 2,89 2.78

001 1222 7.96 6.34 546 4.90 4.51 422 4.00 3.82

100 2.79 239 2.18 2.04 1.95 1.87 1.82 1.77 1.74

& 050 4.00 3.15 2.76 2.53 237 225 217 2.10 2.04

.010 7.08 498 413 3.65 3.34 3.12 2.95 2.82 2.72

001 11.97 771 6.17 531 4.76 4.37 4.09 3.86 3.69

.100 2.76 2.36 2.14 2.00 1.91 1.83 1.78 1.73 1.69

i .050 3.94 3.09 2.70 2.46 231 219 2.10 2.03 1.97

010 6.90 482 398 . 3.1 3.21 2.99 282 2.69 2.59

.001 11.50 741 5.86 5,02 448 4.11 383 3.61 344

.100 2.73 2.33 2.11 1.97 1.88 1.80 1.75 1.70 1.66

38 050 3.89 3.04 2,65 242 2.26 2.14 2.06 1.98 1.93

010 6.76 4.71 3.38 3.41 3.11 2.89 273 260 2.50

001 11.15 715 5.63 431 429 3.02 3.65 3.43 3.26

.100 2.71 231 2.00 1.95 1.85 1.78 172 1.68 1.64

s6id 050 3.85 3.00 2.61 2.38 2.22 211 2.02 1.95 1.89

010 6.66 4.63 3.80 -3.34 3.04 2.82 2.66 253 2.43

001 "10.89 6.96 5.46 4,65 4.14 3.78 3.51 3.30 3.13

(continucd) .
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Appendix Tables  A=19 & |

Table A9 Critical Vaiues for F Distributions {cont.} . _ i 74

¥; = numerator df

10 12 15 20 25 30 40 50 60 120

1.87 1.82 1.77 1.72 L.6R 1.66 1.63 161 1.59 1.56

224 2.16 \ 2.09 2.01 1.96 1.92 1.87 1.84 1.82 .77

313 2.99 2.85 2.70 2.60 2.54 245 2.40 236 2.27

4.56 431 4.06 379 3.63 352 3137 3.28 322 3.06

1.86 1.81 1.76 1.71 1.67 1.65 1.61 1.59 1.58 1.54

222 2.15 2,07 1.99 1.94 1.90 ° 1.85 1.82 1.80 175

3.09 2.96 2.81 2.66 2.57 2.50 242 2.36 233 292 -

4.48 4.24 3.99 3.72 3.56 3.44 3.30 3.21 3.15 2.99

1.85 1.80 1.75 1.70 1.66 1.64 1.60 1.58 1.57 1.53

220 2.13 2.06 1.97 1.92 1.88 1.84 1.81 1.79 1.73

3.06 293 2.78 2.63 2.54 247 2.38 233 229 2.20

4.41 4.17 3.92 3.66 3.49 3.38 3.23 3.14 3.08 292

1.84 1.79 1.74 1.69 1.65 1.63 1.59 1.57 1.56 1.52

2.19 212 204 1.96 1.91 1.87 1.82 . 179 AT 1.71

3.03 2,90 275 2.60 2.51 2.44 235 2.30 226 2.17

4.35 4.11 3.86 3.60 343 332 3.18 3.09 3.02 2.86

1.83 1.78 1.73 1.68 164 1.62 1.58 1.56 1.55 151

2.18 2.10 2,03 1.94 1.89 1.85 1.81 1.77 1.75 1.70

3.00 2.87 2.73 2.57 2.48 2.41 233 227 2.23 214

4.29 4.05 3.80 3.54 3.38 3.27 3.12 3.03 2.97 2:81

1.82 1.77 1,72 1.67 1.63 1.61 L57 1.55 1.54 1.50

2.16 2.09 201 1.93 1.88 1.84 179 1.76 1.74 1.68

2.98 2.84 2.70 2.55 2.45 239 230 2.25 221 2,11

4.24 4.00 375 3.49 3.33 322 3.07 2,98 292 2.76

[.76 171 L.66 1.61 1.57 £.54 1.51 1.48 1.47 1.42

2.08 2.00 1.92 1.84 1.78 1.74 1.69 1.66 1.64 1.58

2.80 2.66 2.52 237 & 297 2.20 2.11 2.06 2.02 1.92

3.87 364 3.40 3.14 2.98 2.87 2.73 2.64 2.57 241

1.73 1.68 1.63 1.57 1553 1.50 1.46 1.44 1.42 1.38

2.03 1.95 1.87 1.78 1.73 1.69 1.63 1.60 1.58 1.51

270 2.56 242 225 2.17 2.10 2.01 1.95 1.91 1.80

3.67 344 320 295 2.79 2.68 253 2.44 2.38 2.21

1.7 1,66 1.60 1.54 1.50 1.48 1.44 1.41 1.40 1.35 1.30
1.99 192 1.84 1.75 1.69 1.65 1.59 1.56 1.53 1.47 1.40
263 2,50 2.35 2.20 2.10 203 1.94 1.88 1.84, 1.73 1,62
3.54 332 3.08 2.33 2.67 2.55 241 232 225 2.08 1.92
1.66 1.61 1.56 1.49 1.45 1.42 1.38 1.35 L34 “San 128 1.22
1.93 1.85 1.77 1.68 1.62 1.57 1.52 1.48 1.45 1.38 1.30
2.50 237 222 2.07 1.97 1.89 1.80 1.74 1.69 1.57 1.45
3.30 3.07 2.84 2.59 243 232 2.17 208 201 1.83 .64
1.63 1.58 1,52 1.46 1.41 138 1.34 1.31 1.29 1.23 1.16
1.88 1.80 1.72 1.62 1.56 1.52 1.46 1.41 1.39 £.30 121
2.41 227 2.13 1.97 1.87 1.79 1.69 1.63 1.58 145 1.30
3.12 2.90 2.67 242 226 2.15 2.00 1.90 1.83 164 . 143
1.6t 1.55 1.49 1.43 1.38 1.35 1.30 1.27 1.25 1.18 1.08
1.34 1.76 1.68 1.58 1.52 i.47 1.41 1.36 1.33 1.24 1.11
234 220 2.06 1.90 1.79 1.72 1.61 1.54 1.50 135 116
2.99 2.77 2.54 2.30 2,14 2.02 1.87 1.77 1.6% 1.49 1.22
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Table A.10 (Critical Values for Studentized Range Distributions

m

v @ 2 3 4 5 6 7 8 9 10 1 12
5 .05 3.64 | 460 5.22 5.67 6.03 6.33 6.58 6.80 6.99 7.17 732
01 570 | 6.98 7.80 342 | 391 9.32 9.67 9.97 10.24 10.48 10.70

6 05 346 | 434 | 490 530 | 5.63 590 | 6.12 6.32 6.49 6.65 6.79
01 5.24 6.33 7.03 756 | 7.97 8.32 8.61 8.87 9.10 9.30 9.48

7 05 334 | 4.16 4,68 5.06 536 5.61 5.82 6.00 6.16 6.30 6.43
01 4.95 592 | 6.54 7.01 737 7.68 7.94 8.17 8.37 8.55 871

8 05 326 | 404 | 453 4.89 5.17 5.40 560 | 5.77 592 6.05 6.18
01 475 564 | 620 6.62 6.96 724 | 747 | 768 7.86 8.03 8.18

9 05 320 | 395 441 476 | 502 524 | 543 5.59 5.74 5.87 5.98
01 4.60 5.43 5.96 6.35 6.66 6.91 7.13 7.33 ©7.49 7.65 7.78

10 05 315 3.88 4.33 4.65 491 5.12 5.30 546 5.60 572 5.83
01 448 527 577 614 | 643 6.67 6.87 7.05 721 7.36 7.49

1 05 311 3.82 4.26 457 | 4.82 5.03 520 | 535 5.49 5.61 571
01 439 | 515 562 597 625 6.48 6.67 6.34 6.99 7.13 1.25

12 05 3.08 | 3.77 420 | 451 475 4.95 5.12 527 539 5.51 5.61
01 432 | 5.05 5.50 584 | 6.10 6.32 6.51 6.67 6.81 6.94 7.06

13 05 3.06 373 4.15 4.45 4.69 4.88 5.05 5.19 532 543 553
.| 426 | 496 5.40 5.73 598 6.19 637 | 6.53 6.67 6.79 6.90

14 05 3.03 370 411 4.41 4.64 4.83 4.99 5.13 5.25 5.36 “5.46
.01 421 4.89 532 5.63 5.88 6.08 6.26 6.41 6.54 6.66 6.77

15 .05 3.01 3.67 4,08 437 459 | 478 | 494 5.08 5.20 531 5.40
01 417 | 4384 525 556 | 5.80 5.99 6.16 5.31 6.44 6.55 6.66

16 05 300 | 3.65 4.05 433 4.56 474 | 490 5.03 5.15 5.26 533
01 413 4.79 5.19 549 | 572 5.92 6.08 6.22 6.35 6.46 6.56

M 17 05 2,98 3.63 4.02 430 | 452 4.70 4.86 4,99 5.11 5.21 531
7 01 410 | 474 5.14 5.43 5.66 5.85 6.01 6.15 6.27 6.38 6.48
18 05 2.97 3.61 4,00 428 | 449 4.67 4.82 4.96 5.07 5.17 5.27
01 | 407 | 470 5.09 5.38 5.60 5.79 594 | 6.08 6.20 6.31 6.41

19 05 296 | 3.59 3.98 425 4.47 4.65 4.79 4.92 5.04 5.14 523
01 4.05 4.67 5.05 533 5.55 5.73 5.89 6.02 6.14 6.25 6.34

20 05 2.95 3.58 3.96 423 4.45 462 | 477 4.90 5.01 5.11 5.20
01 402 | 464 5.02 520 | 551 5.69 5.84 5.97 6.00 6.19 628

24 05 292 | 3.3 3.90 417 4.37 454 | 4.68 4.81 4.92 5.01 5.10
01 396 | 455 491 5.17 5.37 5.54 5.69 5.81 592 6.02 611

30 05 2.89 3.49 385 | 4.10 430 446 | 460 | 47 4382 4.92 5.00
01 3.89 445 4.80 5.05 5.24 5.40 554 | 5.65 5.76 5.85 593

40 05 2.86 344 | 379 404 | 423 439 | 452 4.63 473 4.82 4.90
01 382 | 437 470 493 5.11 5.26 539 5.50 5.60 5.69 5.76

60 | .05 2.83 3.40 3.74 398 | 416 | 431 4.44 455 4.65 4.73 4.8
01 3.76 4.28 4,59 482 | 499 5.13 525 5.36 545 5.53 5.60

120 05 280 | 3.36 3.68 392 | 410 | 424 | 436 | 447 456 4.64 471
01 370 | 420 4.50 471 4.87 5.01 512 5.21 5.30 5.37 544

05 2.77 3.31 3.63 3.86 | 4.03 417 | 429 439 447 4.55 4.62

01 364 | 412 4.40 460 | 476 | 488 | 499 5.08 5.16 523 5.29
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