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1. Write your Roll No. on the top immediately on.r_ecéi'pt of this que

All questions within each sectio

2. n are to be answered ip a contiguOys manner on
the answer sheet. Start each question o1 a new page, and all subp@ .

rts of a question

should’ follow one after the other. -
laces. The values

d off to 3 decimal p

All intermediate calculations should be rounde
ded off. All final calculations should

3.
provided in statistical tables should not be roun
be rounded off to'two decimal places. N

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

5. Statistical tables are attached for youf reference.

6. In all caiculations, figures should be rounded to" two dCCimai places.

7 ‘Answ.ers may be written either in Englisﬁ or Hindi; but tile safne medium should

be used throughout the paper. | o :
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SECTION I

Do any two questions.

el & g @ SeR AR

(@) Suppose Y,,Y,, and Y, are three normally and indépendently distributed
’ 2

22

: . . ) . 2
random variables with expected values p, pt, and p,, and variances 6, G

and o2,, respectively. If p, =25, p,= 45, p, =50, o2, =10, o*,=15, and

o2, =20, calculate P(45 < ¥ < 47) where ¥ = (Y,+Y,+Y,)/3.

The time taken by a randomly selected job appli.carit to fill out a certain form

has a normal distribution with mean value 12 minutes and variance 4 minutes>.

(b)

If six individuals fill dut a form on one day and seven on another, find the

probability that the sample average amourit of time taken on each day is at
most 13 minutes. (5+5)
AT AT R Y, Y, R Y, T IR W A R W@ad 9 ¥ Jaka aghes
w® & RFe SRE Iy, p, 3R p, 2, 3R w02, o2, AR o, B AR
u, =25, p,= 45, 1, =50, o> =10, ¢>,=15, MT 62,=20 ¥, @

P45 < ¥ <47) T TR MR Wl ¥ = (Y, +Y,+ V)3
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(@) wﬁﬁaatﬁﬁﬁw%%ﬁvu@m;m%w:ﬁﬁﬁ
wwmﬁw%aﬁﬁﬂfﬂaﬂr4ﬁq_@%wﬁmﬂ
?ﬁmﬁmmaﬁﬁqﬁ?mﬁ#ﬁm.wmmﬂﬂqm_
13 fme =1 2

3

g

g A
] Afew

Suppose a certain bike hés four models (model 1, mo‘del'z, model 3, and model

4). If Y denotes a randomly selected bike purchase, then the probabihty_ mass

function (pmf) of Y is given as below :

Suppose a random sample of two customers is selected.

Y

1

2

3

P(y)

0.2

0.4

0.1

0.3

(i) Obtain the sampling distribution of Y.

(ii) Calculate P(Y < 1.5) and P(2 < Y < 3.5).

(5+5)

ﬁm;ﬁﬁqﬁaﬁ#ﬁm&wﬁw%(ﬁwuﬁmé,ﬁwsaﬁtmﬂ’
H gl 2, A Y @ WG T

uﬁYu@ﬁamm%mﬁamiaﬁa
T (pmf)ﬁﬁﬁﬁmwéi

1

aw'%mmﬁwﬁwﬁmn

2

3

[ PO

0.2

04

0.1

P.T.O.
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() Y & T R wa @ifml
(i) P(T < 1.5) Rk D(2 < § < 3.5 ot oe Aore, o & WoH 1 Th Ao

AT G W 2

3. LetY,, Y, ---, Y, be a random sample from a distribution with mean (p) 7.9
and variance (o?) 4:2. fY=Y, +Y,+-—+Y,
(a) Calculate P (277.5 <Y < 279.7).

(b) If the sample size changes to 32, could the probability of part (a) be
calculated from the given information. If yes, find the'probability and if

not, why? Will your answer change if the sample size is 25 instead of 327

Explain. (5+5)

T A &Y, Y, -, Y, WE () 7.9»31‘1? TR (c?) 4.2 T ﬁam ¥

v AGREE W R AR Y =Y, 4 Y, 4+ Y, |

(31) P (277.5 <Y < 279.7) & ToEr Hfw@r

'(a) -qf?{:rg\qr AFR 32 ¥ qo W B, W W A T TEER A W (T) A
FIEAT S TOAT F W S 21 AR B, N wikew W @i ik o w1,
3 47 g T FER 32 %Wzs‘%ﬁr.mmwmm?

Rl i
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Attempt any three Quegy;
Ong,

!

4. Let the fracture strengths (MPa) of ceramic barg be normally diS'fributed with
a'verage fracture strength p and stand_ard deviation o. A sample of 10 ceramic

bars is found to have an average strength of 70 MPa anq standard deviation (s)

2.3 MPa.

(a) Obtain a two-sided confidence 1nterva1 for true average fracture strength,
when the level of s1gn1ﬁcance is 1%. Which distribution would you use to

- obtain the critical values for the co.nﬁdence interval and why?

(b) Calculate a two-sided conﬁdence 1nterva1 for the populatlon standard deV1at10n

when the significance level is 5% (5+5)

%maﬁﬁwm'@m)aﬁmmé aﬁm%wampéﬁt

mﬁamc%mﬁaﬁaﬁmmaﬁm 10 ol =3 & @ T A

'sﬁaawﬁ?owﬁ’rqaﬁrwﬁw:r (s) 2.3 THeT wRm @ 2N

(H)ﬁ%%wm%m‘amﬁﬁmm»maﬁﬁmmm
& 'R 1%%1#%?@3%'@@@%%'%%@%
ﬁmﬁwwmﬁﬁaﬂtaﬁf?' |

(=) mwmémamwma&maﬁﬁqmw
W 5% ®i
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5. (a) LetY, Y, ===, Y, be a random sample from a uniform distribution on the

interval (01, 0+1), where 0 can be any finite real number. Find the moment

estimator ofO If sample size is 4andY,=2.7,Y,=12,Y,=3. 9,Y,=2.3,

find the moment estimate of 0.

(b) LetY, Y,, and Y, be a random sample from a normal distribution where

both populatlon mean p and.standard deviation c are unknown Which of

the followmg is an unbiased and more efﬁ01ent estlmator for p‘7

1 1, 1.,
,uz—"—‘-s-yl +'5Y2 +‘3‘Y3 | (5+5)

—~ __ 1

ul—;}’lfrgyzfixg

()WWY Y, -, Y, s (0-1, 9+1)WWW1%HTUT%W 1
Wmméweﬁvﬁﬁamﬁmmamélemm |
mﬁmaﬁﬁqnuﬁmm4%sﬁr¥—27 Y—12Y—39

Y, = 23%€rewmwmaﬁﬁm
()‘":ré“aaY Y, 3ﬁIY Wﬁam%a@mm%agfm e e
psﬁzwﬁaa#caﬁrmélﬁw%ﬁﬁ%%aﬁqp%mw

- 1 1 '1 »,;,1' 1 '1 \

6. (a) Suppose that X, Xy, ...y X, be a‘random.sarnple with the following pdf

X3e—x/’3

for x>0

f(x; )=

Find out the Maximum Likelihood Estlmators for B if arandom sample of

size 3 ylelded the measurements 2.3, 1. 9 and 4.6.
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7

_(b) The mean of a random sample of 64 Obseryations is 160 Assuming

pOPUIation Standard dCViation Of 10’ IIOW many additional Obsewations arc

required so that the half width of the confidenc, interval for true population

mean (p) is 1.4 assuming a confidence level] of 95%7 (5+5)

(1) T AR B X, Xy o X, PRI Wl @ e w argRom

(2)

(b)

2

B%Wmmm@mqﬁ FER 3 B T AREH Ty
%W.z._s 1o 3R 46 W TRl '

64 aa@ﬁ%wmgmmﬁwwmoél 10%61?11@?{1?3?
Rerer @ AR 7Y, et SRR FERER 9 sravaear £ af ands
Ww(p)%waﬁaﬁwwwméwﬁwmmégq

95% T w7

A random sample of 700 units from a large consignment showed that 200
were damaged. Estimate the true average proportioh of damaged units in the

consignment in a way that conveys information about precision and reliability._

(Assume 95% level of confidence)

A random sample of 10 bags of nitrbgen fertilizers gives a sample mean of

40 kg and sample standard deVIatlon of 6 kg. If the investigator surveying

- these bags wants to be 99% conﬁdent that the population mean weight (n)

does not exceed “d”, what would “d” be? (Assume population distribution

to be normal). . _ ' (5+5)

PTO,
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Section III

Attempt any four questions;
et aR et @ IR @ferd |

(a) In a certain type of discolourant, it is very important that a particular solu'tion
reactant have a pH of e__xactbly 8.20. A method for

that is to be used as a
determining pH that is available for solutions of this type is known to give

. measurements that are normally distributed with a mean équal to the actual
pH and with a standard deviation of .02. Suppose 10 inde_pendent

measurements yielded the following pH values :

8.9 | 8.18 |

8.17 | 8.21 | 8.22 | 8.16

[8.18[8.17 8.16 | 8.15
(i) Which test statistic would be used and why? .
(i) What conclusion can be drawn at the o = .10 level of significance

~ using the p-value approach?
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e (1) fol

(b) Using the 90
on is obtmncd

—_\/—-‘
Conﬁdcncc

]
Sa
.lnl)le Stn“dﬂrd 900/0 rvnl
[ntC

le Mcan
N Samplc Deviation
4, 2.155) .

//
52 - 1.86462 - 124995 s

/

o, confidence interval, for '

informati

(i) Decide whether or not to reject Hy: 1= 1.6 in cavout of Hip# 1.6

atoc—OlO

our dec151on in part (1) 1f level of 51gn1ﬁcan06 o =0.057

(i) What is 'y
tween tests for two-

(iii) Based on the example what is the relationship be
(5+5)

sided alternatives and conﬁdence intervals? ‘

@m%ﬁ%ﬁzmm%sﬁmm%aﬁ%pH%Wm-
ﬁt.oz%mﬁam%mﬁmﬁa%mm%lméﬁ%q%mw

it & e pHWWEﬁ%;

518 [8.17 ] 8.16 | 8.15 [ 8.17 | 8.21]8.22 3.16 |89 [8.18]
(i) FF 2 e st A R s A F

IOW%WWWW

i ﬁawmwwﬁmaw%a
BT o 9Fdr 27 |

PTO.
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() 90% RTAR IR W Iy TR {Y,

10
sl s @ (p) @ fore, Fefake

G IC LN R (ks S 5 M |

N Sample Mcan Sample Standard 90% Confidence
DRI “ Devintion Interval
52
1.86462 1.24992 (1.574, 2.155)
- :

(i)mwﬁ?b}o:u=I.GﬁmmémﬂﬁH;:uilﬁﬁ
ST S oo = 0.10 B

(ii)m-(i‘)ﬁmﬁﬁaﬁ?uﬁwa‘»m o = 0.05 87
“(iif)m%‘mwﬁmﬁﬁaﬁaﬂr%ﬁmm%ﬁwm
@ = wm owwy 37 | o

(a) It is desired to test the null hypothesis 1 = 30 minutes against the alternative

(b)

“hypothesis.p < 30 minutes on the basis of the time taken by a newly developed

~ oven for n =50 cakes baked. The populatidn has ¢ = 5 minutes. For what

values of X must the null hypothesis be rejected if the probability of a Type

| error is to be a =0.05? | '

Env1ronment experts need to be able to detect small amounts of pollutants
in the environment which usually shows average lead content in the water to

be 2.25 (pg/L

concentration of le
asurements of lead co

). However, experts express concern about Splked
ad in the water. As a check on current capabllltles,'

me ntent are taken from twelve water specimens



11

24

l’
[s there strong cnough cvidence to SUPpo; of the experts?
{ the test at 0.025 level of Slg"‘ﬁcanc
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Conduc

()Wﬁﬁwﬁﬁwﬁﬂmff !
sk T AR ¥ S e 225(ug/L)ﬁla’ﬁT

. & sraggaar 8 ot
%uzmﬁ,ﬁﬁﬁmﬁﬁﬁeaﬁmaﬁaﬁaaﬁﬁwaﬁﬁ%lw

.

%zﬂ%aﬁm?ﬂmmwmﬁr%%mm

AN

20]28|22(24]24(20|25]

24(29(27]26 2.9
wﬁﬁﬁﬁﬁﬁmwm%ﬁ?mg@,wﬁ?ﬁmﬁ
0.025 ArfRET TR W S il R

e summary statistics for the

10. (a) Breakthroughs by one research group result in th
eans

stress (MPa) of synthetlc silk fibers, where X and y are the sample m
he respective

for small and large dlameter respectively and s and s, aret

/

sample standard deviations. -

P.T.O.
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. 1
small diamete, _ 2

: | X =123.0 =
Large diamete, . s, = 15.0

6 ¥ =920 s =21.0

2

Use the 0.05 1o '
} vel of cion:
_ fSlgmﬁcance to test the claim that mean stress is largest

®)

~because of inability to read instruments properly) or too small 2

for the smal] dj
ameter fibers. Assume that both sampled populations have

normal dist
rlbutlons with the same variance. .

Data indica , | ;
tes that the variance of measurements made through stampings by

. eri i “ . :
experienced quality- control inspectors is 0.18 (inch)”. Such measurements

made by an inexperi_enced inspector could have too large a variance (perhaps

variance

(perhaps because unusually high or low measurements are discarded). If a

new inspector measures 31 stampings with a variance of 0.13 (1nch)2 test

inspector 1s making satisfactory

at the‘_ 0.05 level of significance whether the
(5+5)

measurements. Assume normality.

(o7) fodee o wER @ e () @ Fe i ¥ v R T

qHES w1 aRee 2, WE X WY m:zﬁ%aﬁra%aﬁm%ma@
e TS s'1 éﬁtszéaﬁaqﬁm'mﬁaa#%’l

I

Slera® n=7 x=1230 s =150

g @E n=6 . y=920  5,=2L0

maﬁwﬁmmﬁ%ﬁQOOS%d(%%cqwmaﬁm%@%
m%ﬁsﬁ%ﬁqaﬁmwaﬁ%w%lmﬁm%ﬁmm

¥ e P @ A g e g 2
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(®)

(b)

~of type I error?

13
%am%ﬁiaﬂwﬁmﬁmﬁmkﬁ - %m?ﬂ“%m
. — am-ﬂ;nﬁ" !

araf @ SR 018 (FF)° Bl uw
ULy Mm&mgm{aﬁq

= g e o £ T B ) et # T3
wﬁqﬁéﬁm?,?ﬁo.osﬁT%_%Wqﬁmmﬁ;ﬂﬁﬂw
e T T 81 A S Ay, |

A research group 1s making great adyances using a new type of anode and

they claim that the mean life is greater than 1600 recharge cycles. To support

this claim, they create 50 new batteries and subjéct them to recharge cycles

| they fail. The claim will be established if the sample mean lifetime is

Otherwise, the claim will not be established and
o = 192, and level

unti

greater than 1660 cycles. _
further improvements are needed. Let standard deviation

of significance o = 0.03. Find the div.iding line of the test criterion.

Find the probability of Type Il errors for the values of true population mean

1= 1620, 1660 1700, 1740 and 1760. Also find the power of test in each

case. Do you observe a relationship between alternative mean and probability
| (5+5)

Wsﬁu%r{é@wm%@gm‘wmﬁmﬁwé
ﬁtmm%%'aﬁm@aﬁwoomaﬁ%a&aélwﬁw
Wﬁﬁm,évsoﬁﬁmgaﬁ;maﬁ%ﬁmﬂﬁﬁwﬁ
mﬁﬁmw%m@mglqﬁq@aﬁwmlééd
T ¥ o # R e o e g, T T AT SR
aﬁwaﬁm%mﬁrﬁqwﬁm'g:l%%,aﬁtww
W o = 0.03 %nmﬁﬁﬁwmmﬁml

P.T.O.
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me .
@) TR (0= 1620, 1660 1700, 1740 3k 1760 &

1T o o

? [ o I ) T G| WA AR F Qe e
o

ff T T I Yol ey i e 11 g A W & @ & e

7 | |

35 of 80 randomly selected

2. @ Incidence of Pngumonia statistics reported that
ereas 66 of 80 cases

cases test positive for bacterial'pneurrionia, wh _
ar that the true

tested positive for viral pneumonia. Does'it‘ appe

neumonia cases differs from that for the viral

proportion of bacterial p
1.01 by

pnéumonia? Carry out a test of hypotheses using 2 significance leve

obtaining a p-value.

(b) It is observed that municipal sewer pipeline networks across the country 1s
detériorating. One technology is. proposed for pipeline rehabilitation through
a tougher and flexible liner through use of chemical in the existing pipe. The

following data on tensile strength (psi) of liner specimens both when a cér-taip

chemical was used and when this chemical was not used is given where X

- and ¥ are the sample means for and s, and s, are the respective sample

standard deviations.

No chemical: m =10 =~ X 2902.8 s, = 277.3' '

;Chemical_ Used:n=8 vy =3108.1 s, = 205.9

Does the data suggest that the standafd dgviation of the chemical used
sample is smaller than that for no chemical sample? Carry out a test at
(5+5)

significance level .01.
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W%W‘Wﬁ&mmw,mas ﬁabbmﬁm
ﬁ:ﬁﬁma}ﬁvmqﬁmmwwgﬁa%%%m
W%MW@WWW%MQW%?W
rﬂ-aqmaﬁ@‘mwmwmwwmqﬂmml

) s e T B R A TR e gy e T B
Wmﬁwﬁw%wmmmm%mm
ke @ e T TR T ¥ W & g aed (TREE) W
P o1 A T W v R e g e S A SR

mwwwmaﬁmmmﬁmiw%w X ARy HAm
T W § AR s, SR 5, GE T W fawe 21 |

e T :m =10 % =29028 s, = 2773
TR WA 0 =8 y =3108.1 s, =2059
w%am%%ﬁ%mﬁ%qwmmﬁmwjrwwﬁamﬁw
»%ﬁmmﬁ%_wﬁwﬁaﬁa%?mm.wmﬂﬁﬂm
HIfTYI | o |
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Blsimp) = 3 by, np)

>=0

951 74
99 9 : - :
99 77 070 075 080~ 090 095 g,
002 001 000 .000 :
031 016 .007 000 :838 888
163 104 058 009 o9 |
4712 367 263 081 023 09
832 763 672 410 226 a9
904 _ 025 030 —
o - 599 34 070 - 075 080 090 095 0.99
996 ¥ a0 : :
1 94 3 M7 06 028 005 001 . '
2 1000 g PS 3%6 a4 qay o ) 000 000 .000 .000 .000 .000 .000
31000 909 30 678 526 g ey Ol 02 000 000 000 000 000 000
s 10007 Logy T 819 776 eey 67 055 02 on 000 000 000 000 000
x : 998 967 922 8s0 72 055 011 .004 001 .000 000 .000 .
51000 1000 1og e 2 s 633 377 166 .047 .020 .006 .000 000 .000
6 _:.000 1000 1000 999 996 -323 834 623 367 .1s0 .078 .033 .002 000 .000
7. 1.000 '1.000 1000 1000 1-000 989 945 828 618 350 224 .21 013 001 .000
8 1000 1000 1000 qooq L0 998 T 988 945 833 617 474 322 070 02 000
9 1000 1000 1ogg juay 000 1000 9% 989 954 .Esi 756 624 264 086 004
0007 1.000 1.000 1.000 999 994 972 944 - 893 .651 401 .096
e n=15
r
0.01 005 010 020 025 030 040 050 060 070 075 030 090 055 099
0 860 463 206 .035 013 005 .000 .000 000 ..000 000 .000 000 .000 .00
1 .99 829 549 ..167 .080 .035 .005 .000 000 .000° .000 000 000 .000  .000
2 1.000 964 816 .398 .236 .127 .027 .004 .000 .000 .000 .000 .000 .000 000
3 1000 995 944  .648 .461. 297 .091 018 .002 000 .000 .000 .000 000 .000
2 4 1000 999 987 .836 .68 515 217 .059 .009 .001 .000 000 .000 000 .000
s 1.000 1.000 998 939 .852 722 403 .ISI 034 004 .001 000 000 000 000
6 1000 1000 1000 982 .943 869 .610 304 095 015 004 001 .000 .000 - .000
x 7 1000 1000 1000 .996 . 983 -950 787 500 213 050 017 .004 000 .000 000
§ 1000 1000 1000 999 996 985 905 696 390 .I131 .0ST 018 . .000 000 .000
9 1000 1000 1000 1000 999 996 .966. .849 597 278 .148 061 002 .000 000
10 1000 1.000 1000 1.000 1000 999 991 941 783 485 314 .l64 013 .00l .0
1l 1000 1000 1000 1000 1000 1000 998 982 909 703 539 352 056 005 00
12 1000 1000 1000 1000 1000 1000 1000 996 973 873 764 602 .18 036 (N
13 1000 1000 1000 1000 1000 1000 1.000 1000 995 965 .920 833 451 .71 7010
14 1000 1000 1000 1000 1000 1000 1000 1000 1000 995 987 965 794 537 MO

Copyﬂgﬂ:ﬁlﬁ&npgel.eu‘h‘,AllRiwwuzymbccepieinmeiumrmhuwuinput.l‘)«tloeluﬂmicﬁﬂn.wmrm.
Mmmwuwwwmmm«hwmumwmmmwgewmmdgwm

(continued)

Mymmybcgﬂnmdﬁmm"wwwﬂw“
mamwa.nymi{-m«@hum

oo et
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Yable A.1 Cumulative ginomial probabilities (mnt.)

d n=10 . p \/ j:.,_L
\’/T“,

—
I )
001 005 0.0 020 025 030 040 050 o6 .0 —a0 O 90 0.95
003 ) .Ool .000 .000 000 - OOO
0o .15 358 A2 012 S o0

[ 983 736 392 ‘069 024 008 001 000 000 g0 000 ggg e 000

2 999 925 677 206 001 035 004 000 000 oo % 20600 000

3 1000 984 867 4l 225 107 016 001 000 gon S0 O O 000

1 1000 991 951 630 als 238 051 006 000 000 e o0 000 000

X . 021 .002 = .000

s 1000 1000 989 804 617 416 .26 .0 04 _ 000

s 1000 1000 998 913 786 .608 250 058 .006 00 ?& ggg 000 000 -

7 1000 1000 1000 968 .898 712 416 .32 02 001 ooa 000 000 000

§ 1000 1000 1000 .99 959 .887 596 252 05T 005 oo 000 000 000

9 1000 1000 1000 997 .986 952 755 . 412 128 017 008 001 000 000

5 1o 1000 1000 1000 999 96 983 872 588 245 045 g4 03 000 000
Il 1000 1000 1000 1000 .999 .995 043 748 404 113 041 010 -000 000

12 1000 1000 1000 1000 1000 .999 .979 868 .58 228 .02 .032° .000 - -000
13 1000 1000 1.000 1000 1000 1.000 .994 942 750 392 14 g7 002 000
874 584 383 .19 000 .

14 1000 1000 1.000 1000 1.000 1000 .998 .979
Is 1000 1.000 1.000 1000 1.000 1000 1000 994 .949 762 585 370
16 1000 1000 1000 1000 1.000 1000 1000 .999 . .984- .893 775 589
17 1000 1000 1000 1000 1000 1.000 1000 1000 .99 965 509 .794 323 .075
18 1000 1000 1000 1000 1000 1000 1000 1000 999 992 976 931 .608 264
19 1000 1000 1000 1000 1000 1.000 1000 1.000 1000 999 997 938 878 642

wR 2
(W]
3
w

duplicorcd, -y raereawy (e W citosk sl
I whole W concet L s 8 Chagpmved.
ovenal kearuing ¢ ":‘MD‘\..W?»»:‘ [ . P ey o

PToO.
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10_ 1.000 1.000 1.000 .994 .970 902 .586 212 .034 ..
11 1000 1000 1000 .998 .980 956 132 345 078 006 .001 °
x 12 1000 1.00 1000 1.000 997
13 1.000 1.000 1.000 1.000 999 994
14 1000 1.000 1.000 1.000 1.000 .998 .966 . -
15 1.000 1.000 1.000 1.000 1.000 1.000 987 .885° 575 189
16° 1.000 1.000 1.000 1.000 1.000 1.000. .996 946 726 323 149
17 1.000 1.000 1.000 1.000 '1.000 1.000 999 .
18 1.000 1.000 1.000 1.000 1.000 1.000 1.000 = .993 X )
19 1.000 1.000 ¢1.000 1.000 - 1,000 1.000 1.000 998 971 807 622 383 .033 .001
20 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 .991 910 786 579 098 .007
766 236 034

1.000 1.000 1.000 1.000 1,000 1.000 998 .967 .904
991 .968 .902 463 127

983 . .846 500 .I154 017 .003
922 655 268 .044 ,020

g
g
(=]

Ad N,pmdleablcs
Cumulative B
Tablo A @ Bino ;
o mial Probabilities (cont.) , 5
e.ne . B(X;"-P"Z;b(}':n,p)
/-—\ s ‘
N
JJ
0.01 0-05 0010 _
o T8 = 020 025 030 040 050 060 070 0.5 080 090 095 099
. . ‘0
194 642 23? 004 00l 000 000 000 .000 .00 .000 000 000 .000 .00
1 o8 am o) o oo ge L0000 ‘000 000 000 000 000 000
3 1000 966 764 098 032 009 000 .00 .000 .000 ‘000 000 000 .000 .000
4 1000 993 . 234 096 033 002 000 000 .000 000 000 .000 .000 .000
s 1,000 '999 902 421 214 090 009 .000 000 .00 000 .000 000 000 000
B nio oo 967 617 378 193 029 .002 .00 000 .000 .000 . .000 .000
7 1000 1000 991 780 .61 341 074 007 ‘00 000 -.000 000 000 .00
s 1000 D 998 891 721 512 ‘Is4 022 001 .000 000 000 000 000
o 1000 000 1000 053 8S1 677 274 054 004 000 .00 ‘00 000 .00
1. 1000 1000 o83 929 .81 425 .15 013 .000 000 .000 .000 .000
‘ 002 .000 .000
.000
.000
002
.006
017

3
3
2888883888555 888ss

21 1.000 1.000 R .
22 1.000 1.000 1000 1000 1.000 1.000 1.000 1.000 1.000

23 1.000 1.000 1,000 1.000 1.000 1.000 1.000 1.000 1.000 998 993 973 729 358 .026

24 1,000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 .999 996 928 .723 222

Table A.2 Cumulative Poisson Probabilities - I e
Fop) =27

®

Aq 2 3 4 5 6. g 3 9 1.0

0 905 819 741 - 670 607 549 497 449 407 368

1 995 982 963 938 910 878 844 . 809 an 736

2 1.000 999 996 992 986 977 966 953 . 937 920

3 1,000 1.000 999 998 . 997 . 9% 991 987 981

4 1.000 1.000 1.000 999 999 998 996

s : ' ‘o0 100 1000 9%

6 1.000
/ (continved)
i md.ormwu.umhuh.mM»mkmmmmcmmykwmﬂﬂwm“W“.
"W”“":W‘D'l‘”“‘""”'gw‘,::z::dmumnnhmhlnmm.mwwmmmnmmuwm-wmifwihmm*m g
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Table A2 cumulative Pols'son Probabilities (cont.)

I
2.0 3.0 4.0 5.0 6.0
0 138 .050 .018 .007 .002
1 406 J99 0 .092 .040 .017
2 677 423 238 125 .062
3 857 647 433 265 151
4 947 815 .629 440 285
[ 983 916 .785 616 446
6 995 966 .889 162 .606
7 .999 988 949 .867 744
8 1.000 996 979 932 .847
9 999 992 968 916
10 1.000 997 . 986 957
1 - ..999 T 995 .980
12 1.000 998 991
13 999 996
14 : 1.000 999
15 : .999
16 1.000
17
. 18
19
20
21
22
yx)
24
25
26
27
28
29
30
31
32
33 ,
34
35
36
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Table A3 standard Normal Curve Areas . )= PEZ=2)

Standard nonmal density curve

Shaded area= (2)

00 01 02 03 04 05 .06 .07 .08 09
0003 0003 0003 o003 0003 0003 0003 0003 0003 '333§
0005 .0005 0005 0004 . .0004 .0004 .0004 .0004 .0004 .
0007 -.0007 .0006 .0005 .0005 .0005
0006 .0006 .0006 .0006 . 0007
0010 0009 " .0009 0009  .0008 ° 0008 0008 .0008 0007 ol
0013 .0013 0013 0012 0012 0011 0011 0011 0010 .
0019 0018 0017 0017 0016 0016 .0015 0015 0014 0014
0026 0025 0024 0023 .0023 .0022 .0021 .0021 .0020 .0012
0035 .0034 0033 0032 .0031 .0030 .0029 .0028 .0027 .0026
0047 0045 0044 0043 .0041 0040 .0039 .0038 0037 "00?;3
0062 - 0060 .0059 0057 0055 0054 0052 0051 . .0049 .00
0082 .0080 .0078 0075 0073 - .0071 .0069 - .0068 .0066 0064
0107 .0104 20102 .0099 .0096 .0094 .0091 .0089 .0087 .0084
0139 0136 0132 0129 ~ 0125 0122 0119 0116 0113 0110
0179 0174 0170 0166 .0162 0158 0154 0150 .0146 0143
0228 0222 0217 0212 10207 0202 0197 0192 0188 0183
0287 0281 0274 0268 0262 0256 0250 0244 0239 0233
0359 0352 0344 0336 .0329 0322 0314 0307 .0301 0294
0446 0436 0427 0418 0409 0401 .0392 0384 0375 0367
0548 0537 .0526 0516 0505 .0495 0485 0475 0465 0455
0668 0655 0643 0630 0618 0606 .0594 0582 ..0571 0559
0808 0793 0778 0764 0749 0735 0722 .0708 0694 0681
0968 0951 0934 0918 .0901 0885  .0869 .0853 0838 0823
1151 d131. 12 1093 1075 1056 .1038 .1020 .1003 .0985
1357 A335. L1314 1292 1271 1251 230 L1210 .1190 1170
:;j: :Z:sj ;;3: 1515 1492 1469 .1446 1423 .1401 1379
. . 178 1762 1736 4711 .1685 ; ‘
2119 2090 2061 2033 2005 1977 1949 iggg .}ggi ' :gé;
2420 2389 2358 2321 2296 . 2266 2236 - 2206 2177 2148
2743 2709 2676 2643 2611 2578 2546 2514 2483 2451
3085 3050 3015 2981 2946 2912 28 '
t : 11 2843 2810 2776
{ 3446 3409 33123336 3300 3264 3228 3192 '
: 3821 3783 3745 3707 3669 3632 3594 ' 3156 3121
LR 4207 . 4168 4129 4090 - 4052 4013 3557 3520 - 3482
Sl o, 402 - 42 AR A8 a3 aa e s 8 8
i 00 25000 4960 4920 4880 4840 4801 4364 4325 4286 4247
\\\ | . = 4761 4721 4681 4641
' (continued)
Copyright 2010 Conge
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Table A3 standard No

rmal Curve Areas (cont.)

N’P““’" Tatides

e ™ P(Z 5 2)

A-1

~2

e
-

eete 2=

[ e

09 P
.03 04 0 .08 S
. w u " S gl ol
—_— 120 5160 5 a 5319 ' Jalth,
0.0 S0 -S040 -;ggg jm i Ségz 5239 5279 .§7l4 5753 (o
0.1 5308 S48 S s9to 5948 Sog; 3636 5675 0103 6141 K
02 . 5793 5832 2255 ‘6293 6331 6368 6026 6064 .6480 6517
6179 6217 . ¥ 6406 6443 “cgAd 6879
o 6Ty el a8 6684 ST06m6 gp g S "
" ois ees0 685 019 TOSE 7088 gy, s 90 gt
02 : 2 T8 qasT 389 o : 517 \
06 7257 7291 . . . 7454 7486 3 7852 |
y 7642 7673 7704 734 182
7580 611 : . 7764 7794 8133
SZ 7881 7910 7939 7967 7995 .8023 3051 2078 .810;’ yed
09 8159 886" 8212 8238 8264 8289 8315 8340 .sig : -ml
1.0 8413 - 8438 8461.  .848s 8508 8531 8554 4577 '8310 o
11 8643 8665 8686 §708 8729 8749 8770 8790 8 .
: : £888 §007 8925 8944 : '8997 9015
12 8849 8869 g . 8962 8980 62 o177 Bl
13 9032 9049 9066 9082 9099 9115 9131 0147 91 ; o117
14 9192 9207 9222 9236 9251 .9265_ 9278 9292 930 . ol
15 9332 9345 9357 9370 9382 9394 9406 0418 .9429 ,94:(
1.6 . 9452 9463 9474 9484 9495. 9505 9515 9525 9535 9545
17 9554 9564 9573 9582 9591 9599 9608 9616 9625 9633
18 | 9641 9649  ~.9656 9664 9671 9678 9686 9693 9699 9706 EF
1.9 9713 9719 9726 9732 9738 9744 9750 9756 9761 9767 Bz
2.0 912 9778 9783 9788 9793 9798 9803 9808 9812 9817 gt
2.1 9821 9826 9830 9834 9838 9842 9846 9850 9854 9857 Wt
22 9861 9864 9868 9871 9875 9878 9881 9884 9887 9890 HPER
23 9893 9896 9898 9901 9904 9906 9909 9911 9913 9916 »9:&
24 9918 9920 9922 9925 9927 9929 . 9931 9932 9934 9936 ;!.;&»
y Ny
25 9938 9940 9941 9943 9945 9946 9948 9949 9951 9952 T
2.6 9953 9955 9956- 9957 9959 .9960 9961 9962 9963 9964 BE
2.1 9965 9966 - 9967 9968 9969 9970 9971 9972 9973 9974 {&by
28 9974 9975 9976 9977 9971 9978 9979 9979 9980 9981 Bl
29 9981 9982 9982 9983 9984 9984 9985 9985 9986 9986 ik
30 | .9987 9987 9987 9988 9988 . .9989 9989 - 9989 9950 Y
31 9990 9991 9991 9991 9992° 9992 9992 9992 9993
32 | 9993 9993 9954.  .99% 9994 9994 9994 9995 9995
33 9995 9995 9995 9996 9996 9996  .9996 9996 9996
34 991 9997 9997 9997 9997 9997 9997 9997 9997
Corrmgh 2010 Congoge Learning. AN Rights
Bdsertad Rorerved. May mot . rmay b pupyeremscy G the eitook o
e bt doemnod ety mpprcamed coarcat docs omt 1 “."’“‘*m;-:-t-cw‘.m.hmmwwwwmﬁw-mu«um~m}r@h
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hppendn Tatles A9

values for ¢ Distribution '
Tablo AS c;l(lﬂ\' utlons 1, demsity curve
[}
]
E : Shaded prea = o
A ;
q 0 lny
EoR———————1
o
T\ oo 08 08 o .08 001 0005
1 3078 6.314 12,706 31,821 63.657 31831 636.62
2 1486 ¢ 2920 4303 6.965 9,925 . 22326 31.598
) 168 238 3,182 4,541 5.841 10213 12.924
4 153 2132 2176 3,747 . 4604 7.173 8.610
s 1476, 2015 2.571 3.365 4,032 © 5893 . 6869 §
6 1,440 1,943 2,447 3.143 3.707 5.208 5.959 |
7 JA1$ 1,895 . 265 2.998 3.499 4785 . 5408
8 1397 1,860 2.306 2.896 3355 4,501 5.041
.9 138 1.833 2262 2,821 3250 - 4.297 -, 4781
0 . 1m 1.812 2228 . 2,764 3,169 . 4144 - 4587
1 1,363 1,796 2,201 2,718 3.106 4,025 4437 Z2Z=
12 1,156 . 1782 2,179 . 2,681 3055 3.930 4318 E
13 1350 1771 2.160 2.650 3.012 3.852 4221
14 1345 1761 2145 2.624 2.977 3787 4.140
15 3 1341 1753 2.131 2.602 2947 3,733 4073 &
16 1337 1746 2120 2.583 -2.921 3.686 ‘4015 ZZ
17 1333 1.740 2.110 2.567 '2.898 . 3.646 3.965 {EZ2
18 1,330 1.734 2.101 2.552 © 2.878 3610 . 3922 B
19 1.328 1.729 2,093 2539 2.861 3.579 3883 Efz
- 20 1325 1.725 2.086 2528 2845 3.552 3850 B
21 1.323 1.721 2,080 2518 . 2831 3.527 3819 =
22 1.321 1717 2.074 2508 2.819 © 3.505 3.792 ‘ﬁ}‘
23 1319 1714 2.069 2.500 2807 3485 3767 i
24 1318 Lm 2.064 2.492 2.797. . 3.467 3.745 Ty
25 1316 1708 2,060 2485 - 2787 34s0 3725 G
26 1315 1,706 2056 2479 2.779 . 3.435 3707 %
27 1314 1.703 . 2,052 2473 297 3421 3.690
28 1313 1.701 2,048 2.467 2.763 3.408 3674 LS
29 1311 1.699 2.045 2462 2756 . 339% 3659 -
30 1310 1,697 2,042 2457 2750 3385 . 3646 "
32 1.309 1.694 2,037 2.449 . 2738 3365 3622 °
34 1.307 1.691 2,032 2.441 2.728 3.348 3.601
36 . 1306 1,688 2,028 2434 2719 3333 . -35%2
38 1304 1.686 2.024 2429 ~o2712 3319 3.566 -~
40 1.303 1.684. 2,021 2.423 2.704 3307 3.551
50 1.299 1.676 2.009 - 2.403 2.678 3262 - 3.496
60. 1.296 <1671 12,000 2390 2.660 C 3232 3.460
120 1289 1658 1.980 2358 . 2.617 3.160 31373
1282 1.645 1.960 2326 2.576 3.090 3291
mwummwwh“ﬂeuhmwww.ﬁmm . -
Copyright 2010 Congage Lewrniag, AN Rights Resorvod ot mtcrilly sfToct the overall lsaming experionoe. Cengage Learving. munﬁu::r.:axa::m:‘:;“;:tm‘?;‘
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|
i Table A.7 Critical Values for Chi-Squared Distributions

» \ 995 99 978 95 90 10 o
.000 0000 - 0.00 0.004 0.016 2.706

21 g.om 0020 - 0,051 0.103 0211 4.605 gg‘g
3 0.072 0.115 0216 0352 - 0584 6251 R
4 0207 0297 0.484 0.711 1.064 7.779 9,488
5 0412 0554 0831 1.145 1.610 9236 11479
6 0.676 0.872 1.237 1635 . 2204 10645 |5
7 0.989 1.239 1.690 2.167 2833 712017 p000
8 1344 1.646 2.180 2.733 3.490 13.362 15507
9 1735 2.088 2700 3325 4.168 14684 16910
10 2.156 2.558 3.247 3.940 4.865 15987 13307
1 2.603 3.053 3.816 4.575 5.578 17275 19675
12 3.074 3.571 4.404 5.226 6304 18549 21026
13 3.565 4.107 5.009 5.892 7041 19812 2236
14 4.075 4660 5629 6.571 7790 . 21064 23685
15 4.600 5229 6.262 17.261 8.547 22307 2499
16 s.142 5812 6.908 7.962 9312 23542 26296
17 5.697 6.407 7.564 8.682 10085  24.769  27.587
18 6265 7.015 8231 9.390 10865 25989  28.869
19 6.843 7.632 8.906 10.117 11,651 27203 30.143

20 7434 8260 9.591 10.851 12443 28412 31410

21 - 8.033 - 8.897 10283 - 11,591 13.240 29.615 32,670
2 - 8.643 =~ 9.542 10.982 12338  14.042 30.813 33.924
23 9.260 10.195 11.688 13.090 14.848 32.007 35.172
24 9.886 10.856 12.401° 13.848 15.659 33.196 36.415
25 10.519 11.523 13.120 14.611 16.473 34.381 37.652

26 1160 12.198 13.844 15.379 17292 ©  35.563 38.885
27 11.807 12.878 ©  14.573 16.151 18114 36.741 40.113
28 | 12461 13.565 15.308 16.928 18.939 37916 41.337 .
29 13.120 14.256 16.147 17.708 19.768 - 39.087 . 42.557
30 13.787 14.954 16791 - 18.493 20599 . 40.256 43.773

31 14457 15.655 17.538 19.280 - 21.433 41422 44985
32 | 15134 16362 18291 20072 22271 42585  46.194
33- |- 15814 17.073 19.046 20866  23.110 43.745 47.400
34 | -16.501 17.789  19.806  21.664 23952 44903  48.602
35 | 17.91 18508 20.569 22465 24796 - 46059  49.802

36 | 17887 19233 21336 23269 25643 50.998
37 | 18584 19960 22105 ¢ 24075 26492 :ggg 52.192
gg :gggo 20691 © 22878 24884 27343 - 49513 53383
3 994 21425 23654 25695 28196  soge0  S4S72

20706 22164 24433 26500 55.758 -

29050 51805 5PN ———
Forv >40,x§_,=‘,(1_.2.+. /13
9 ““Vog
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popend Tables

500

- A68

A37
407
379
352
328
306

1 -.285

267
250

235
221

209
197
187

178
169
161
154

.14

- .141

A3
A3
.12

.21

17
113
.109
.106
102 ..

.099
.096
.094
.091

.089

.086
.084
.082
.080
.078

Alkiﬁ“ﬂ"“"~4
coment doc3

that any

500 500
A65 463
430 427
396 392
364 358
333 326

305 295
218 267
254 241
232 217
211 .196

193 176
177 .1S8
162 (142
148 (128
136 115

125,104
116 .094
107 .085
099, .077
8 .092 .070
085 .063
6 .079 .058
1 .074 .052
6 .069 .048
065 .044

061 .040
.057 .037
.054 .034
.051 .031
048 .029

045 027
043 025
040 .023
038 .021
036 .020

.035° .018
017 .

.033

031 .016
030 015
029 014

suppressed

o AS ¢ Curve Tail Areae

i;; : IEEE——"’—————__—-_——_-_‘—“———__‘__‘___7

463

426
390
355
322
290
261
234
210
187

.167
.148
132
117
.104

092
.082
073

.065 -

.058
052
.046
041
037

.033 -

.030
.027
.024
022
.020
018

.016
.015

014 .

012

011
.010

.010 ..

.009
.008

24

t

curve

| i
-

Arca to the

0

17 1
¢ 7 s o womo» B M. -
‘ ' 500 .500 .500
500 500 .500 w500 .500 .500 .500 500 500 .52?’-32(1’ 6l dan 6l
462, 462 462 A6l A6l 46l 46l 461 461 A ) 472 A22 422 422"
425 424 424 423 423 423 AZD 422 422 312;4 84 384 284 384
388 387 386 38 386 385 38 ;fg gz‘; 47 347 347 347 347
353 sz 351 as0 49 a9 348 348 348 S0 T G2 osn
319 317 316 315 315 314 313 31 19 279 278 278 278
: 280 279 - 278 .
287 285 284 283 282 28 280 280 219 7L a7 247 246
258 255 253 252 251 250 249 249 AT % Soir 2
230 227 .225- 223 222 221 220 220 219 218 218 .?;1, -190. o0
o “lo 197 196 .95 194 .193 192 .19] o1 191 190 190
Tes 178 175 173 72 170 169 169 .168 167 167 166 .166 .16
6r 157 154 52 S0 149 .147 146 146 144 130 a4 143143
O N I35 3z 30 129 28 127 (126 124 124 124 123 11
a2 Clal 17 s .13 1 .10 109 108 107 107 106 .105 .105
1B 102 100 098 09 095 (093 092 091 091 .09 090 089
N0y 092 (089 086 084 082 08l 080 .079 077 077 .077 076 075
ogs 080 077 074 072 070 069 068 .067 065 .065 .065 064 064
‘075 070 065 064 062 0G0 059 .057 056 (055 .055°.054 .03 053
6] 057 055 053 051 050 049 048 046 .06 .045 045 .04
‘038 053 050 047 045 043 042 041 .040 038 038 038 .037 .037
031 046 043 040 038 037 035 .034 033 032 032 031 .031 .030
‘s4s 040 037 034 033 031 030 .029 028 .027 .027 .026 .025 .025
‘040 035 032 029 028 026 025 024 023 022 .022 .021 .021 .02I
035 031 027 025 023 022 021 .020 019 .01 .018 .018 017 .017
‘031 027 024 022 020 019 018 .017 016 .0I5 015 0l4 .014 014
027 023 020 018 017 016 0I5 014 013 012 .012 .012 .01l .0l
024 020 018 016 014 013 012 .012 01l .00 010 .010 .009 .009
021 018 015 014 012 01l 010 010-.009 .008 .003 .008 .008 .007
019 016 013 012 .010 .009 .009 .608 .008 .007 .007 .006 .006 .006
017 014 011 010 .009 008 .007 .007 .006 .005 .005 .005 .005 .005
015 012 010 .009 .007 .007 .006 .0 ) ) ) o3
sl : 006 .006 .005 .004 .004 .004 .004 .004
013 011 .009 .007 006 .006 . . : :
012 009 .008 .006-.005 .005 .832 'ggi 'ggg '383 % :8833*‘ -083 003
011 008 .007 .005 .005 .004 L B0% Soss Eh oo 05 w005 G002
010 .007 .006 .005 .004 .003 :gg; 'gg; ‘883 e % Sh2s 002 a2
009 005 005 004 003 003 002 002 002 002 003 00s our our
003 006 004 004 003 002 .002 .002 .002 . 1500e OOL 0T 001
007 005 004 003 002 002 002 002 001 001 o1 dur ok -0l
006 004 003 003 002 002 001 001 001 001 ool i ot ool
oG 04 oy ooy 002 002 001 001 001..001 001 00 001 001
005 .004 003 .002 .002 .001 .00 'oo: J91 Oot .01 .01 o1 g0l
. e %02 001 001 001 001 .00l .00 .001 .00 .000 -
(continued)
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Table A.8 . t Curve Tail Areas (cont.) pendis 00
Tea to
AN

I R 2o
t
0 ==

¢ : v 19 20 21 22, 23 24 25 26 27 28
29 30 60
.500 .500 .500 .500 509 35 40
500

00 | 500 .500 500 .500 .500
61 461 461 A6l 461 46l 461 461 461 .4 00 - J
461 46 S0 sop 500 ig?, 260

0.1

o2 | 4z 422 422 422 422 422 42 422 420 4 461

03 384 384 384 383 .383 383 383 383 383 333 32‘ 421 ;23‘,’ '22, a1 421

o4 | 347 347 347 347 346 346 346 346 346 346 e 383 g3 383 38D 382

05 | 31 3u 311 30 31 311 311 31 30310 31q 36 346 346 345 -ggg

o6 | 278 218 278 277 277 277 277 217 271 271 op 310 310" 310 3% s
246 246 246 245 245 245 245 245 245 345 ;z; 276 276 izg o4

244 244 }

0.7 246
213 213

216 216 216 216 215 215 215 215 208 H
. -215 .21

0.8 217 217 216
0.9 190 .189 .189 .189 .189 .189 .188 .188 188 .I188 g
, . -188 188 185
1.0 165 .165 .164 .164 .164 .164 .163 .163 .163 .163 .163 }§§ '}27 "Z "}gi '.:60
1.1 143 142 .142 142 .141 141 141 141 141 .40 140 149 e 38 37
1.2 22 422 22 121 .121 .20 .21 .120 120 120 120 g9 ':33"?3 7 6
104 .103 ..103 .103 .103 .102 .102 .102 102 ‘1(1)1 ':01'.099 .098
i 083 .082

13 105 .104 .104
089 "~ .089 .088 088 .087 .087 .087 .087 .086 .086 .086 086 .85 .08S

14 |

s | 075 075 074 074 074 073 073 073 073 072 072 012 ;1 071 069

16 | .63 063 .062 .062 .062 -.061 .061 .061 .06l 060 .060 060 059 059 057 056

17 | 0s3 os2 .osz .0s2 051 051 .0s1 .051 .050 .050 .050 050 .049 048 _ 047 .046
042 041 .041 041 .040° .040 .038 .037

18 044 043 .043 043 042 042 042 .042
035 .035 -.035 .034 .034 .034 .034 034 033 .032 031 030
025 .024

.068

19 | ‘036 .036 .036 .035 .
2.0 ‘030 030 029 029 029 028 028 .028 .028 (028 .027 027 .027..026
21 | 025 024 024 .024 023 .023 023 023 .023 022 .02z .02 022 021 020 .019°
22 ‘020 020 020 019 0197 019 019 -.018 018 .018 .0I8 018 .017 017 016 015
23 ‘016 016 016 016 015 015 0IS .05 015 015 014 .014 .0L4 013 012 .012
012 0l2 012 .012- 012 012 .012 .0l .01l 01l .00 .009

009 .008 .008 .007

24 013 .013 .013 .013

oIl .01t .0l10 .010 .010 .010 010 .010 ".009 .009 .009 .009

007 . .007 .007 .007 .006 .005

25
2.6 009 .009 .008 .008 .008  .008 .008 .008 007 .007
27 | 007 007 .007 .007 .006 .006 .006 .006 .006 006 .006° .006 .00S. .005 .004 .004
005 005 - .005 .005 -.005 .005 .005 005 .005 .004 004 .004 .003 .003.
( 003 .003. .003 .003 .002

28" | .006 .006
59 | 005 004 .004 .004 .004 .004 .004 .004 .004 .004 .004
003 002 .002 .002 .002

350 | 004 004. 003 .003 .003 .003 003 .003 .003 .003 ".003 .
002 .002 .002 .001 .00I

a1 003. .003 .003 .003 .003 .002 .002 .002 .002 .00z 002 .
002—-002--002 .002 .002 .002 .002 001 .001 .001 -001
' 001 .001 .001 .001

— 32| 002 .002_.002..002-.002 -
13 1 002 002 002 .002 .002 .001 .001° .001 -.001 .00t .00l .00I
34 | 00z 001 001 .001 -.001 .00 .00 .001 .00l .00 .00t .001 001 .001 .001 .ggg
35 ‘001 001 .00l .01 .01 .001 .001 .00l .00l .001. .00l ‘001 .01 .001 .000 .
36 | .01 .001 .001 .001 .001 .00 .001 .00 .001 .001 .001 001 .000 .00 .ggg ggg
37 | o1 001 001 001 .00l 001 .001 .00 .000 .000 .000 -.009 000 -333 000 000
38 | 001 001 001 .000 .000 .000 .000° .000 .000 .000 .000 000 000 000000 000
39 | 000 000 000 000 ..000 .000- .000 .000 .000 .000 .000 009 0000 000 000
40 | 000 000~ 000 .000 .000 .000 .000 .000 .000 .000 .000 000 00 T

I3 5 ' rights- "“"v.mv"
W”:thwuwwm,ukmm«wh-m«hmo«mw' ”‘:ﬂ“"
el revicw WMWWM«MMmummh‘mcﬂw‘wW“M
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APP""&‘ Tables

26

tical Va e s 0
able A9 Critd lues for F Dnstrubutmn/ —_
», = numerator df —
! - 6 7 8 9
o 1 2 3 4 5 -
popy 53.20 58.91 59.44 o
100 39.86 49.50 53.59 55.83 ¥ 233_99 236.77 238.88 240
23016 40 598 .54
050 | 16145 19950 2157} 2458 gy 585990 5928 110 60225
1 o10 |405220  4999.50 540340 - 562460 1cos 585,937 592,873 598,144 © 6022y
001 |405284 500,000 540,379 562,500 929 9.33 . 937" 933
100 8.53 9.00 9.16 924 19.30 19.33 19.35 1937 193
050 18.51 19.00 19.16 1925 99,30 99.33 99.36 99.37 9939
2 o0 | 98s0 9900 9917 9925 Ty 99933 99936 99937 99939
01 | 99850  999.00 99917 99925 531 528 - 5.25 5
100 5.54 5.46 539 534 901 3.94 8.89 8.85 831
, as | 1013 9.5 928 912 524 2791 2761 2149 213
010 34.12 30.82 29.46 28.70 3458 132.85 - 131.58 130.62 12936
001 16703 14ss0  14Ldl 13710 4-05 s 1,98 3.95 154
.100 4,54 432 4.19 2;; 6'.26 6.16 6.09 6.04 6.00
. 90 7.7 6.94 659 o8 15.52 15.21 14.98 14.80 14.66
010 2120 18.00 16.69 15.‘M 51.71 50.53 49.66 49.00 4847
2001 74.14 6125 56.18 53. y 4 337 3.34 13
/ 62 3.52 3.45 3.40
100 4.06 3.78 3. 9 5.05 4.95 4.88 4.82 am
5 00 6.61 5.79 541 5.3 . by 1067 1046 1029 Gite
.001 4718 37.12 3320 31.09 29. 3-05 Tor o e
5 .100 3.78 3.46 329 3.18 3.1 . o i
v 4.6 4.53 439 428 42 . 4.10
T a0 | s o0 7 575 847 8.26 g10 1%
< 010 13.75 10.92 9.78 9.15 75 . 26 R .
E 001, 35.51 27.00 23.70 21.92 20.80 20.03 19. i 18.69
£ 100 3.59 326 3.07 2.96 2.88 2.83 2.78 275 .27
§ g 90 5.59 4.74 435 4.12 3.97 3.87 3.79 3.73 3.68
< -.010 12.25 9.55 8.45 7.85 7.46 7.19 6.99 6.84 6.12
Jery .001 29.25 21.69 18.77 1720 1621 15.52 15.02 14.63 1433
A2 .100 3.46 3.1 "2.92 2.81 2.73 2.67 2.62 2.59 2.56
Losr g 050 5.32 4.46 407 3.84 3.69 3.58 3.50 3.44 339
Ftix 010 1126 8.65 7.59 7.0 6.63 6.37 6.18 6.03 591
H 001 | 254l 18.49 15.83 1439 13.48 12.86 12.40 12.05 1
= N N S v v 2z s M G
[ 9 - 420 86 337 329 3.23 3.8
;ﬁtréa 010 10.56 8.02 6.99 6.42 6.06 5.80 5.61 5.47 535
i ‘o1 | 2286 1639 1380 1256 1171 113, 1070 1037 ol
HARE .100 3.29 2.92 2.73 2.61 2.52 : 235
B 050 [ 496 4.10 371 3.48 333 2 24 Cp o
. - 10 322 3.14 3.07 30
0.04 75
010 10. 6 6.55 .5.99 564 19 06 194
.001 21.04 14.91 1255 . - 1128 10.48 093 g-;g 3-20 296
.100 3.23 2.86 2.66 254 248 2' 227
0s0 | 484 3.98 3.59 336 3.20 =2 234 230 X
I 10 9.65 721 622 5.67 513 3.09 3.01 2.95 0
2001 19.69 13.81 11.56 1035 2 52 5.07 489 474 &
3.18 2.81 58 9.05 8.66 8.35 :
100 . . 2.61 2.48 22
1050 4.75 3.89 3.49 3.26 i 233 228 224 2
12 010 9.33 © 693 595 5.41 202 3.00 291 2.85 39
001 18.64 12.97 10.80 9.63 2'06 4.82 4.64 4.50 4
89 8.38 8.00 7.71 d
(mnlinutd)
Copyright 2010 Congage L™ AN Righ® May wot b enpiod, scasacd. or duplicmicd, in bole or la .
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Table A.9 Critical Values for F Distributions (cont.)

v, = numerator df

10 12 15 20 "25 30 40 50 4‘63/,/*—-—-,

€019 6071 6122 6174 6205 6226 6253 6269 6219
241.88 24391 24595. 24801 24926  250.10 25114 25177 25220 -
6055.80 610630 615730  6208.70  6239.80  6260.60 628680 630250 6313.00
605,621 610,668 615764 620,908 624017 626099 628712 630285 631,337

9.39 9.41 '9.42 . 944 - 945 9.46 '9.47 9.47 9.47
19.40 1941 19.43 19.45 19.46 19.46 19.47 19.48 19.48
99.40 99.42 99.43 99.45 99.46 99.47 . 9947 99.48 99.48
99940 99942 99943 99945  999.46  999.47 99947 99948 = 999.48

523 522 520 5.18 5.17 5.17 5.16 5.15 5.15
8.79 8.74 8.70 -8.66 8.63 8.62 8.59 858 8.57
2723 2708 2687  26.69 26.58 26.50 26.41 2635 26.32
129.25 12832, 12737 126.42 125.84 125.45  124.96 12466 ~ 12447
392 390 387 . 384 3.83 382 . 380 . 3.80 3.79
5.96 5.91 5.86 5.80 577 5.75 572 -570 ' 5.69

14.55 1437 1420. . 14.02 1391 13.84 13.75 13.69 13.65
48.05 4741 _46.76 46.10 45.70 45.43 45.09 44.88 4475

357'2 32; . 324 321 3.19 317 3.16 315 3.14
. 4.6 4.62 4.56 4.52 4.50 446 444 - 443
1005 - 9.89 9.72 9.55 9.45 938 9.29 924 920
2692 2642 . 2591 2539 2508 2487 2460 2444 2433
2.94 2.90 2.87 284 - 281 2.80 278 2.77 276
4.06 4.00 3.94 3.87 3.83 331 3.77 3.75 374
7.87 7.72 7.56 7.40 730 723 14 709 7.06
1841 1799 17.56 17.12 16.85 16.67 16.44 1631 1621
270 - 267 2.63 2.59 2.57 2.56 2.54 2.52 2.51
3.64 3.57 351 . 344 340 . 338 334 332 3.30
6.62 6.47 631 (616 6.06 5.99 591 586 5.8
14.08 13.71 13.32 1293 1269 1253 1233 . 1220 12.12
2.54 250 246 242 2.40 238 236 235 234
335 328 322 3.15 ERT 3.08 304 302 3.01
5.81 5.67 5.52 5.36 526 520 512 5.07 5.03
11.54 11.19 10.84 1048 1026 1011 - 992 - 9.80 9.73
4 230 227 225 223 222 221
_ﬁi %3 i%l 2.94 2.89 2.86 283 280 2.79
. . : X i 4 82 4 .42
526 SIL 96 el Bl J;Z; ' ;;; ;;; 8.26 8.19
9.24 8.90 - , .
9.89 9.57 . 220 217 216 ° 213 2.12 211
232 228 <4 77 273 2.70 2.66 2.64 2.62,
598 201 - 2385 %41 43l 425 - 417 AL 4.08
4.8s 471 456 780 7.60 747 730 RAY 112
8.75 8.45 8.13 . ’ 208 205 204 203 2.00 1.98
225 221 217 2.12 2.10 357 263 251 249 2.45 241
285 2.79 2.72 2.65 2.60 254 3.86 381 378 3.69 3.61
454 4.40 425 410 401 354 e 642 635 . 618 602
192 1.63 7.32 7.01 6.81 - '99 197 1.96 193 1.91
’ s10 206 203 200 L a0 238 234 230
219 215 20 So 2s0 241 28 MO Sy S 3
2.5 269 ot 186 3.76 3.70 362 oy 576 559 544
‘430 - 4.16 ” 6.40 6.22 6.09 5.93 ) (t'vnl.lnued)
729 7.00 671 - -
comion sy b ream o ihe cliook. s eChuguery,
m.‘“wﬂ"" e ,‘w-uwdmiram‘@_w“mh
sod. scaoned, or duplicatcd, ba wholc o b part. Duc 10 e cight w0 P
cwmocmmulwm“:“%mwumwwmwm
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28
T ke
ut : real Values for Fp
/‘N. = numerator df ‘//-8—__“9
_ 1 : ’ : * —-f———-l""’;o__zT
| 3. ' 2 slo
100 b 276 2.56 243 235 2.28 - 2.7 271
050 4.67 292 2.83
13 3.81 3.41 3.18 3.03 . A4 4.30 4.19
010 9.07 y ' 4.62 4
o Ryl 6.0 574 521 486 749 721 6.98
' ' 1231 1021 9.07 gys 786 2.19 2.15 212
100 3.10 273 252 2.39 231 2.24 2:76 270 2.65
w o 4.60 3.74 334 3l 2.96 2.85 M 4.14 4.03
010 886 . 45 ss6  soa 46y 440 708 680 658
001 17.14 11.78 9.73 8.62 7.92 7. 216 2.12 2.09
100 3.07 2.70 2.49 2.36 2217, 221 271 2.64 2.59
5 080 4.54 368 329 3.06 2.90 2.19 414 4.00 3.89
010 8.68 6.36 sy 48 46 A% a0 641 626
001 16.59 1134 9.34 8.25 2.57 ‘ . 213 2.09 2.06
100 3.05 267 ‘246 233 2.24 Z;E 2.66 2.59 2.54
16 050 4.49 3.63 324 3.01 2.85 i'zo 4.03 3.89 3.8
010 8.53 623 5.29 471 4.44 6.80 6.46 6.19 598
001 | 1612 1097 901 794 727 ' 210 2.06 2.03
100 3.03 2.64 2.44 231 222 2"3 261 2.55 2.49
g 950 445 359 320 296 281 2-70 3.93 3.79 3.68
010 8.40 6.11 s19 467 43 4l 6.22 5.96 5.15
001 15.72 10.66 873 . 168 7.02 6.56 2'04 500
s 100 3.01 2.62 242 1229 220 2.13 igg gt g
5 4 050 4.41 3.55 3.16 293 277 2.66 PYRRT 3.60
s 010 829 6.01 509 458 425 Y - 76 5.56
E .001 1538 1039 8.49 746 631 6.35 6.02 5.76 . .
g 100 299 26l 240 227 218 211 e o 1.98
S L 1050 4.38 3.52 3.13 290 2.74 2.63 2.54 248 242
. 010 8.18 593 501 450 4.17 3.94 3.77 3.63 352
R .001 15.08 10.16 828 727 6.62 6.18 5.85 5.59 - 5.39
100 2.97 2.59 238 225 2.16 2.09 2.04 2.00 1.96
050 435 349. 3.10 287 . 271 2.60 2.51 245 . 239
20
010 8.10 5.85 4.94 4.43 4.10 387 3.70 3.56 3.46
001 14.82 9.95 8.10 700 646 6.02 5.69 5.44 524
oL .100 2,96 2.57 236 223 214 - 208 2.02 1.98 1.95
. 080 432 347 3.07 2.84 2.68 2.51 249 242 237
010 8.02 578 4.87 437 4.04 3.81 3.64 3.51 .3.40
001 | 1459 9.77 7.94 6.95 632 .58 556 531 5.1
100 2.95 2.56 235 222 2.13 2.06 2
5 050 430, 344 305 282 266 25 2:?::3 | 12‘913) ;334
010 7.95 5.72 482 431 3.99 376 3.59 345 3.35
001 14.38 9.61 7.80 6.81 6.19 " : i
100 | 294 2.5 2 . oI M M9 4%
100 94 . 234 221 21 2.0
i A0 | 4B 3@ 3m 280 ge gs o a2 12
010 7.8 566 476 426 394 331 354 341 330
*.001 14.20 9.47 167 6.70 6.08 ' 4 y '
0 o =t S : 5.65 533 5.09 4.89
) . . . 219 2.10
g4 . 050 4.26 3.40 3.01 278 2.62 ig‘: -12.32 1.94 1.3:)
010 7.82 5.61 412 422 3.90 3.67 150 336 256
001 14.03 9.34 155 659 ' s9g° s a3
_ . . 5.55 523 4.99 4.80,

. cwzolocmp’tmummm’uuMkaﬂth\muhmmm
Eﬂuiln'i'hnw“.,",w" lwmuuﬁdﬂ'ﬂmo"‘"‘""“‘ﬂmwlnl

Carning resorves
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Table A g Critic

al V;
Values for ¢ Distributions (cont.)

v, = numerator df

w oy o

Eortal revicw has dormod that say meppressed costent

15

m

e TT——— W s 30 40
60
214 210 208 50 48 1.85
267 2.60 e 201 1.98 1.96 1.93 e 90 1. ppic:
4.10 3.96 3.82 2.46 241 238 234 231 230 - 222 3.18
6.80 6.52 623 3.66 3357 351 34 338 334 . 3’f4 4.99
210 508 593 S75 563 547 537 5.30 3. P
2.60 253 - 1.96 1.93 191 19 1y 1.56 e 214 B
b 380 3.6 2% eal 231 227 224 222 iy 102 Fel
6.40 613 P 351 341 335 327 322 3.18 3. = 462
B0d 202 : 5.56 5.38 525 5.10 500 494 A -
254 i 197 1.92 1.89 1.87 1.85 1.83 1.82 1.79 207
350 240 233 228 225 220 2qg 216 2l '
3.67 352 2.96 2.88
6.08 5.81 337 328 3.21 3.13 3.08 3.05 e
263 oo 5.54 525 5.07 495 4.80 4.70 4.64 447 . E
L 1.94 1.89 1.86 1.84 181 1.75 127 8
24 _ . . 84 . 1.79 1.78
3 63 ?42 235 o 223 2.19 2.15 212 2.11 2.06 Z?/-(-:
581 5'SS 241 326 3.16 3.10 3.02 297 2.93 2.84 2.
. 258 527 4.99 482 4.70 454 445 439 4.23 4.08
igg 1.96 1.91 1.86 1.83 1.81 1.78 1.76 175 1.72 1.69 3
) 238 231 223 -2.18 2.15 2.10 2.08 2.06 2.01 1.97 b
39 3.46 331 3.16 3.07 3.00 292 2.87 2.83 2.75 266 &
5.58 532 5.05 478 4.60 4.48 433 424 4.18 4.02 3.87 'ﬁ'—’é
1.98 1.93 1.89 1.84 1.80 1.78 175 1.74 1.72 1.69 166 i
241 234 227 2.19 2.14 2.11 2.06 2.04 2.02 1.97 192 3
351 337 323 3.08 2.98 2.92 2.84 278 275 2.66 258 @Cﬁ :
539 5.13 4.87 4.59 442 430 4.15 4.06 4.00 3.84 3.69 ?g:,;
1.96 1.91 1.86 1.81 178 176 1.73 1.7 1.70 1.67 164 S
"238 231 223 2.16 2.11 2.07 2.03 2.00 198 193 188 YN
3.43 330 3.15 3.00 291 2.84 276 271 2.67 2.58 250 FS
522 497 470 443 426 4.14 3.99 390 3.4 3.68 3.53
1.94 1.89 1.84 1.79 176 1.74 171 1.69 1.68 1.64 1.61
235 228 220 212 - 207 2.04 1.99 197 . 195 1.90 1.85
337 3.23 3.09 2.94. 2.84 278 269 2.64 2.61 2.52 243
5.08 4.82 456 429 4.12 4,00 3.86 3.77 3.70 3.54 340
192 1.87 1.83 1.78 1.74 172 1.69 167 1.66 1.62 159 0
232! 225 218 2.10 205 . 201 1.96 1.94 1.92 1.87 182
Syt 317 3.03 2.88 2.79 2.72 2.64 258 2.55 2.46 237
350 i a4 am a0 3 31 3 3s 34 A%
‘ 65 164 1.60 1.57
86 1.81 1.76 1.73 170 1.67 1
gg ; P 215 207 2.02 1.98 1.94 191 1.89 184 179
326 3.12 2.98 2.83 2.73 2.67 2.58 2.53 2.50 2.40 232
483 458 433 4.06 389 3.78 3.63 3.54 3.48 332 317
' 1.74 171 1.69 1.66 1.64 1.62 1.59 . 158
A S Jes 200 1% st 188 18 1Sl 176
2.27 - 278 2.69 2.62 254 248 245 235 227
321 3.07 293 . 338 322
4.73 448 423 3.96 3.79 3.68 3.53 344 . 2 3.08
: . 167 164 1.62 1.61 1.57 154
1.83 1.78 1.73 1.70 R ! !
8s ' 1.97 1.94 189 186 L84 L1 1.74
225 2.18 2.11 2.03 . ; 4 240 231 222
317 3.03 2.89 2.74 2.64 2.58 249 §§6 e 518 T
Y 4,14 3.87 3.7t 3.59 345 3 . ¢ e
4.64 439 (continued)
X B ey v W chiood, endive
; ; oo, bk o pat. Pt o lecrone rghat v IR PV 5 220 RO R et Chapusrisy
cmﬂdzomcmw"”ﬂ*w"‘:;’”::;mmt:‘m : Cm":'m:“m*ﬂ‘uummﬂw a2y tme il bucqacnt righes Rtrkctioan roguies b,
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Ws For F Distributigns (cont.)
T

/—;’_'l\'ﬁ‘ numerator df
‘ ; , A
| s 3 4 5 6 7 8 9
100 292 25 = —
2 .050 4.24 339 232 - 218 2.09 2.02 197 193 1.89
010 m 557 -299 2.76 260 - 249 - 240 234 228
2001 13.88 9'22 4.68 4,18 3.85 3.63 346 332 322
100 251 ; 745 6.49 5.89 5.46 5.15 491 471
050 423 §§2 231 217 208 201 19 1.92 1.88
2% 010 m s 7 298 a4 25 241 239 232 22
001 1374 3 4.64 4.14 382 359 342 329 3.18
o 290 912 736 641  sg 538 307 483 464
050 W su7 201 200  los 191 187
21 010 b 335 2.96 2.73 2577 246 231 2317 225
o1 8 5.49 460  4ll 3.78 3.56 339 326 3.15
ot 61 9.02 127 633 5.73 531 500 476 4.57
'(l)gg 289 250 229 ‘. 216 206 200 194 190- 137
28 . 420 334 295 271 2.56 2.45 236 229 224
010 7.64 545 457 - 407 3.75 3.53 336 323 3.12
001 1350 893 7219  :625 566 5.24 493 4.69 4.50
-100 2,89 2.50 228 . 215 2.06 1.99 1.93 1.89 1.86
29 .050. 418 333 2.93 270 255 . 243 235 228 222
010 7.60 5.42 454 4.04 3.73 3.50 333 320 3.09
. .001 13.39 8.85 712 6.19 5.59 .5.18 487" 4.64 445
S .100 2.88 2.49 228 214 - 205 198 1.93 1.88 1.85
5 30 050 4.17 332 292 2.69 253 . 242 233 2217 221
Z 010 7.56 539 451 402 3.70 347 330 3.17 3.07
E .001 1329 8.77 7.05 6.12 5.53 5.2 . 482 458 - 439
s 100 284 244 2.23 2.09 200 - 193 1.87 183 119
0 o 050 " 4.08 323 284 26l 245 234 225 2.18 2.12
F 010 731 5.18 431 383, 351 329 3.12 2.99 2.89
.001 12.61 8.25 6.59 5.70 5.13 473 444 421 4.02
100 | 281 241 2.20 2.06 1.97 1.90 1.84 1.80 1.76
- 050 4.03 3.18 2.79 2.56 2.40 229 220 213 2.07
- Lo10 717 - 5.06 420 372 341 319 3.02 2.39 2.78
001 | 1222 796 634 546 4.90 451 422 4.00 3.82
.100 279 . 239 2.8 2.04 1.95 1.87 1.82 177 . L4
o, 90 4.00 3.15 276 2.53 237 225 . 217 . 210 2.04
L .010 7.08 498 413 3.65 334 3.12 295 2.82 272
.001 11.97 7271 . 617 531 4.76 437 409 3.86 3.69
.100 276  -236 2.14 2.00 1.91 1.83 178
i00 ° 050 | 394 3.09 2.70 2.46 231 219 . 210 ;-(’)::‘4 "l.g'gl
010 6.90° 4.2 398 351 321 2.99 ) '
" . 2.82 2.69 2.59
.001 11.50 741 586 5.02 448 4l 383 . 3.61 3.44
J00 |27 233 2.11 197 188 180 175
oA | sm s 2s 0 202 2260 24 % s s
; 200 576 71 2 88 . . 198 - 193
010 . . . 34 3.n 2.89 2.13 2
: 1S - TS S8 481 ' 60 250
001 a5 T ‘ 4, 429 3.92 3.65 3.43 326
.100 271 - 231 2.09 1.95 1.85 1.78 -L72 1.68. 1.64
B Gk a0 26l 23 22 2 20 . '
1000 g0 | 666 46 380 334304 B a6 ae 24
togy 696 546 465 ' : : A
001 |10 - - 4.14 3.78 351 330 .0

(wn!inue;i )

kw&wﬁi«%iﬂ*whmb«nmm
CWNIOmeMMw May oot yd"ﬂ“""'wmﬁwlnﬁ‘ - .MMM’WM.‘W[M“CMWM1L
E&hm!mhnw“-y docs ok & . ) Fight 1o remove sdkditional Cestont s ¥y Gime if subscquend rights " i
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Table A.9 Critical Values for F Distributions (cont.)

31

X Tahles ) A-19

!
il

Ty

pppendi

§ sy
0

4
3

T
&

1

b= mumeratorgg ——— . -

T 3t
'\‘l}ﬁ

30 = o0

10 12 15 20 25 ;
40 50 T 60 - 120 i
187 1.82 177 1.72 1.68 66 g ————— % 1%
224 216 2.09 201 1.96 2 1y Ml joid }";3 72 bh
343 299 28 2700 260 254 245 - Jo L82 oo 218 .
4.56 431 4.06 3.79 3.63 352 - 3y §;‘§ 333 3.06 291
1.86 181 1.76 1.71 1.67 1.65 161 1.5 1.54 1.51
222 2.15 2,07 1.99 1.94 1.90 185 ,'83 "gg 175 1.70
309 29 281 266 257 250 242 236 433 223 2.14
448 424 3.99 312 3.56 344 £330 321 115 . 2.99 2.84
1.85 1.80 1.75 1.70 1.66 1.64 160 158 1s7 . 153 - 150
220 2.13 206 . 197 1.92 188 . 184 g 179 1.73 1.68
3.06 2.93 278 263 2.54 247 238 233 2.29 2.20 2.1t
441 4.17 392 3.66 349 338 323 - 314 3.08 292 278 5%
1.84 179 1.74 1.69 1.65 1.63 1.59 157 1.56 1.52 148 "EER
2.19 2.12 204 196 191 187 182 1.79 1.77 171 1.66
3.03 290 . 275 2.60 2.51 2:44 235 230 226 217 2.08
435 4.11 3.86 360 343 332 .08 . 309 3.02 2.86 272 B
1.83 1.78 173 1.68 1.64 162 158 1.56 Lss LSl 147 £
2.18 2.10 2.03 1.94 189 185 1.81 177 1S 1.70 1.65
3.00 287 - 213 257 248 241 2.33 227 ° 223 . 2.14 2.05 -
429 - 4.05 3.80 3.54 338 327 - 312 303 297~ 28l 2.66
1.82 1.77 1.72 167 .. 163 1.61 1.57 1.55 1.54 1.50 - 146
2:16 2.09 2.01 1.93 1.88 184 . 179 176 . 174 168~ 1.63. .
298 2.84 2.70 2.55 245 239 2.30 225 221 2.1 2.02
424 4.00 3.75 3.49 333 322 3.07 2.98 2.92 2.76 2,61
1.76 171 1.66 161 1.57 1.54 151 148 1.47 1.42 1.38
2,08 2,00 1.92 18 1718, 174 169 166 164 1.58 1.52
2.30 2.66 252 237 227 220 211 206 2.02 1.92 1.82
3.87 3.64 3.40 3.14 298 2.87 2.713 2.64 257 - 241 225
173 1.68 1.63 1.57 1.53 150 146 1.44 1.42 1.38 1.33
2.03 1.95 1.87 1.78 1.73 1.69 1.63 . 1.60 1.58 151 - 145 :
2.70 2.56 242 227 217 210 201 1.95 1.91 1.30 170 £
3.67 3.44 320 2.95 2.19 2.68 2.53 244 238 221 205 -
&I 1.66 1.60 1.54 1.50 148 . 144 141 140 135 130, Si7
1.99 192 184 175 1.69 1.65 159 1.56 153 147 140
263, 2.50 235 © 220 210 203 194 1.88 18 193 162 - -
354 332 3.08 283, 267 2.55 241 232 2325 2.08 1.92
1.66 1.61 1.56 1:49 145 1.42 1.38 135 134, L2812
1.93 1.85 .77 1.68 1.62 1.57 152 148 1.45 138 1.30
2.50 2.37 222 2.07 197 189 - 180 - 174 1.69 157 145
3.30 3.07 2.84 2.59 2.43 2.32 217 2.08 2.01 1.83 1.64
1.63 1.58 1.52 1.46 141 1.38- 1.34 131 129 1.23 116
1.88 1.80 1.72 1.62 1.56 1.52 1.46 141 139 130 121
241 227 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 2.00 190 - :zz 1.64 143
‘ 55 1.49 143 138 135 130 1.27 . 118 1.08
;‘gj 17 1.68 1.58 152 147 141 136 L3 124 . L
234 220 2.06 1.90 179 172 161 l.s; {29 123 1.16
2.9 2.77 2.54 230 2.14 2.02 K L 49 . 122
) ied, scaomcd, or dwplicatod, ia whok or In Dutlotloctmkril‘“’-""“‘hww’f‘:‘k‘mﬂ.,,.;N;T‘M‘WWW\MW“
u.f.?;:'ﬂ wﬁ? imm WM mmmz ::::l::ef‘f;d the averall learaiag expericnce. Cc:-: Leacning rescrves the eght 1 " pille P S o ey .
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A20 Wm'ﬂables

a |2 3

05 | 364 | 460

o1 | 570 6.98

05 | 346 434

01 | 524 6.33

7 105 | 334 4.16
01 | 495 592

8 | .05 | 326 | 4.04
o1 | 475 5.64

9 | .05 | 320 3.95
ol | 460 5.43

10 | .05 | 3.15 3.88
01 | 448 527

05 | 3 3.82

. o | 439 5.15
12 | 05 | 308 3.77
0l 432 5.05
13 |..05 | 3.06 3.73 .
01 426 4.96

14 .05 3.03 3.70
01 421 | '4.89

15 - .08 3.01 3.67
“.01 4.17 4.84

16 05 3.00 3.65
01 4.13 4.79

05 | 298 | 3.63

.01 410 | 474

.05 2.97 3.61

.01 407 | 470

05 2.96 3.59

01 4.05 4.67

.05 2.95 3.58

".01 402 | 464

.05 2.92 3.53

.01 396 | 455

05 2.89 3.49

ot - | 389 | 445

05 2.86 3.4

01| 382 | 437

05 2.83 3.40

A 01 3.76 428

120 .05 2.80 3.36
01 3.70 420

05 277 331

—_— || 3.64 4.12

Copvrions aa. - _

32

Table A10 Critical Values for Studentized Range Distributions
/—_\

- m
4 | s 6 7| 8 9 10 n 12
P .

522 | 567 | 603 | 633 | 658 | 6.80 6.99 717 1.32
780 |-842 | 891 | 932 | 967 | 997 | 1024 | 1048 | 10.70
490 | 530 | 563 | 590 | 612 | 632 6.49 6.65 6.79
703 | 756 | 797 | 832 | 861 | 887, [ 9.10 930 .| 948
468 | 506 | 536 | 561 582 | 6.00 6.16 6.30 6.43
654 | 7.1 737 | 768 | 194 | 817 8.37 855 | 871
453 | 489 | 517 | s40 | se0 | 577 5.92 6.05 6.18
620 | 662 | 696 | 724 | 747 | 7.68 7.86 8.03 8.18
441 | 476 | 502 | 524 | 543 | 559 574 5.87 5.98
596 | 635 | 666 | 691 | 7.3 | 17.33 7.49 765 | 778
433 |- 465 | 491 | s12 | 530 | 546 5.60 572 5.83
577 | 614.| 643 | 667 | 687 | 7.05 721 736 | 7.49
426 | 457 | 482 | 503 | 520 | 535 5.49 5.61 5.71
562" | 597 | 625 | 648 | 667 | 6.84 6.99 7.13 725
420 | 451 | 4375 | 495 | 512 | 527 | 539 5.51 5.61
550 | 584 | 610 | 632 | 651 | 6.67 681, | 694 7.06
415 | 445 | 469 | 488 | 505 .| 519 5.32 543 5.53
540 | 573 | 598 | 619 | 637 | 653 6.67 6.79 6.90.
411 | 441 | 464 | 483 | 499 | 513 5.25 536 5.46
532 | 563 | 588 | 608 | 626 | 641 6.54 6.66 6.77
408 | 437 | 459 | 478 | 494 | s08 5.20 531 5.40 -
525 | 556. | 58 | 599 | 616 | 631 6.44 6.55 6.66
405 | 433 | 456 | 474 | 49 | 503 5.15 526 5.35
509 | 549 | 572 | 592 | 608 | 622 635 6.46 6.56
402 | 430 | 452 | 470 | 486 | 499 5.1 521 531
504 | 543 | 566 | 585 | 601 | 615: | 627 | eag 6.48
400 | 428 | 449 | 467 | 482 | 49 |- s07 5.17 527
509 | 538 | 560 | 579 | 594 | 6.08 620 631 641
398 | 425 | 447 | 465 | 479 | 492 5.04 5.14 s
505 | 533 | 555 | 573 | 589 | 602 6.14 6.25 6.34
396 | 423 | 445 | 462 | 477 .| 49 5.01 5.1 520
s02 | 529 | ss1 | 569 | 584 | 597 6.09 6.19 6.28
300 | 417 | 437 | 454 | 468 | 481 | 40 5.01 s.10
491 | 517 | 537 | 554 | 569 | 581 5.92 6.02 6.1
385 | 410 | 430 | 446 | 460 | 472 4.82 4.92 5
450 | sos | 524 | 540 | 554 | 565 | 576 | sgs | oo
a70 | 453 | st | 526.) 539 | 550 | 560 | s5g5 | ao
374 | 398 | 416 | 431 | 444 | 455 4.65 4.73 481
aso | 482 | 499 [ 513 | 525 |.536 | sa5 | se 5.60
368 | 392 | 410 | 424 | 436 | 447 456 4.64 471
450 | 471 | 487 | so1 | si2 | ‘sa2i 530 | .s37 sian. -
363 | 386 | 403 | 417 | 429 | 439 447 | 4ss ‘.42
440 | 460 | 476 | 4838 | 499 | 508 5.16 523 529




