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1758 7 .
jye reasons for You,

1. State whether the fOIIOWitlg statements are Trye or False. O

answer.
il . CLRM) ,
ons made by the classical lincar regression model (CLRM) 4,

i) The assumpti ) i
® : ute OLS estimatorsg,

not necessary to comp
: a
Y, =B * B, X, + BX, + ¢, if X, and Xy

> 0, omitting X, from the mOd""] '
is the slope coefficient in the

re negativcly

(i)) In the model will biag

correlated in the sample and f3,
b,, downward [i.C. E(b,,) < B,] where b,

regression of Y on X, alonc.
(iif) In cases of high multicollinearity, it is not possible to assess the individual
significance of one or more partial regression coefficients.

(iv) In the presence of héteroscedasticity, the ﬁsual OLS method always

overestimates the standard errors of estimators.
(v) The Durbin-Watson d test assumes that the variance of the error term ¢ is

homoscedastic. (3%5=15)

ey e Feafafaa o970 98 € @ el Y TR D R T

(i) =efa T wReEe Wise (CLRM) 3RT &1 T aromé OLS Wa"r
T R B PR smEwEE 6 2 - |

(i) #ieer Y, = B, + B,X, + B, X, + ¢, if X, ¥, R X, #R X, T A THREE

w0 ¥ gedEtE Sk B, > 0, Wew ¥ X, W DA ¥ b, WY A AR awE
ghm [aFl, E(b,,) < B,] W&l b, @& X, W Y & WA ¥ o= ons
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1758 I‘)‘)” .2022 the following FOfrey, Moy

5. From the annual data fo the coment se¢!0' B
results were obtaineq for e
[, A gt g
PRE: iy < g ol K fiaIn
‘ ‘ o L 0,047 t
. , YARLRY
Model 1: “1 = (2].81 0.5 h(‘()lj 4')" 0.4 (0.006)
S¢ - (1.38) :
RSS E] A
332 (K/L) + 0,006t

Model 2 : IN(¥7L) =.0.11+0.18 In (

*(0.006)
'Ig(;.é)%—) 362((());‘05) P valuc OfF test = 0-000 d= 086

Y =index of real output, K = jndex of real ca])ifzil input, L = index of real labgy,
input, t = time or trend. '
@ Interpret the coefficient of In (K/L) in model 2.

(i) What additional information will you nced to conduct a goodness of fit test

for model 1 and how w111 you use it?
(iii) Test that ‘Bz + B, = 1 i.e the sector faces coristant'rétums to scale.

(W) Can we infer that modcl 1 is better than modcl 2 as it has a hlghcr R¥?
Why'7

~ (v) Test at 1% level of significance if mode] 2 suffers from first order

autocorrelauon Which test will you ygg (o check if this model suffers from
second order autocorrelation? (3x5=15)

19 a}ﬁqiﬂﬁfma}aﬁw
90-2022 m% ‘ﬁm In¥ = i
BalnL+ﬁ t+ e %ﬁqﬁwﬁmm
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s gl +053MKF061In1L 40,0471
SRR i} :(21' 38) (0.44)  (0.14)  *(0.006)
s¢ '
RSS = 332.'
Model 2 g 7L) =-0.11+ 018 In (KAL) +0.006¢
odce . s
0.006)
3 (0.05) ( | %
lgg'g=)362.04 p value of F test = 0.000 d=0.86

Y = arfe sere @ g, K = a0 Y5l wge @ gani, ‘L=‘m
e W gEwE, (= @ @ 9l

(i) Wiiser 2 ¥ In (K/L) & N il AR il

(H)ﬁm%ﬁvmqﬁmm%%ﬁwamﬁaﬁwﬁraﬁﬁﬁm
A S A S S T I B A

(iii) er AR B B+ p, = | AR A7 X W B ResT T WEET e
(iy)wm-azaﬂwwwm%ﬁﬂﬁmdiﬁsa2'%%@?%3@%3@
R? #fw &7 =7 ' | . '

(v)aﬁ.#ﬁazm.aﬁﬁéwﬁaﬁmﬁ,ﬁr I%Aﬂﬁfiﬁmwmqﬁaw
ﬁﬁqswaﬁ%m_m%ﬁwﬂmm‘maﬁﬁfmwmgﬁ
® T WA GeEE U 27 ' | "

Tywq Feseareliels’ are investigating the effects of time spent Stlldyiﬁg on the
examination marks earned by.students on a certain course. For g Sflnlple of 100
students, they have the ¢Xamination mark, M, total hours spent studying.
H, hours on primary stydy, P, and hours spent on revision, R. By definition.
H = P+ R. The sample meapg of H, P, and R are 100 hours, 95 Hourt S
hours; respectively and the Standard deviations of the distributions of H, P, and
R are 10.1, 1‘0.1. and 2.1, Tespectively, Mean examination marks earned by

~
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i , p and R and fits the
students ar¢ 25. Rese cgress M O

¢ r:he : { g to
" L!
follow ing regression - . r A decic

ion A: o
Regression £ M = 45 64+015P+ 021 R

Se = 2.8y (0.03) (1Y

Rescarcher B decideg to ba M on H and Py with regression output.
gress

chressmn B: M= 45.6 + 021 H- (),‘06 P‘

Se = @3.4) (007 (004

@ Give an Interpretation of the coefficients of regression A.

(ii) Perform t tests of the significance of the coefﬁc_ients of P and R in regression

A.

@) The researcher says that the insigﬁiﬁcant coefficient of R is to be expected

‘because the students, on average, spent much less time on revision than on

primary study. Explam whether this assertlon is correct.

(iv) Calculate elasticities of examination marks with respect to hours of primary

study for both the regressions.

(v) Do you think there is a problem with both the regresSion-s? Why/why
not? | _ _ - (3%5=15)

A Ruwdt v ARG TEEFT R B TN ARG T R SR W T
%mmﬁmamﬁmaﬁéﬁl 100 SEl & T TR @ g, s
e e R, T, S X B @ R, v, o s w w2, @, ok
e ¢ g W2, I B TN R SgER, H = P+R.H, P, 3k R & 70
WA w100 U, 95 W I 5 W ¥ Ik W, p, SﬂIR%ﬁama‘»W
JE e —— 101 M 21 8O W IR s oqen siw 26 B

WA%ﬁﬁW““ﬂmW%mmﬁmﬁﬁaﬁW
RN fe faar:

n T
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R i Al = 45-(’
cgression Al - 8) (0.03) (0.14)

c = .

Mt B %szgffﬁ?ﬂﬂﬁ m?t!ﬂ‘m\maﬁgﬁgmzrmmml

Regression B: M ~ 456t 0.21 H-10.06 P.
se = (3:4) 0.07)  (0.04) |

o e Y| .

(i) woma A & e ‘

(ﬁ)‘ﬂﬁ?ﬁ?AﬁpaﬂtRﬁvﬂlﬁﬁﬂﬁm_tq&mml

(ﬁ)mmm%ﬁw%WWﬁﬁaﬁﬁa@?m
SR ¥ Wi sem qee ¥ G W e g wH g9d e
T 5 @ ge T €8 Bl A | _

(iv) 25 R @ fore AR o @ WA # e X e & S A A

(V)'ﬁ'mm%ﬁr__aﬁfmﬁaﬁém%? &, @

4. Dependent Variable-Y: Life Expectancy |
Explanatory Variables- '
X, Number of Under Five Deaths,
X, Polio Immunization Coverage,
X, Per capita Govt. Exp.enditure on Health Care,
X ; Per Capita GNI (in Rs.),
X, pummy for Democracy = 1 if the cohntry is a democfacy and 0 otherwise

Mo, of pbservations: n = 180 countries for the year 2017

N
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MODDBL ey ™ )

~23.659 + 982X, - 0‘()577(3

iL2:Y, = 0

M3y )
: i t of an additional
(i) How will you tesq hypothesis thal L 1mpa(i;s same as the im e
Per capita Govt, Exl)cndliturc of Health C,:arc ctancy in MOII))aCt o
additional Rupee of Per Capita GN1 on Life clxpc ¥ EL 19
(i) Show that for MODEL 5 the coefficient of X, is an unbiased estimator of the
true impact of X, onY. _ ,

(i) What are the Consequenéés on the quality of OLS estimates if being ,

. f) .
Democracy or not is an jrrelevant yariable?

(iv) Which of the parts (i) and (ii) above will you not be able to answer if it wag
* known that the errors are not normally distributed for both MODEL 1 ang
MODEL 2? - S

(v) How will you construct a 95% confidence interval for the mean predicted
life expectancy? What determines the width of this interval?  (3x5=15)

AT T/ - Y:.Gﬂﬂﬂm
Ao yRadi-

X,y o A AR B v,

X,: ferr wfremr R, | | |
X,: iy s WA T TN Ry
i X, Wiy o wheenE (T OK), B
Xé:ﬁﬁm:lmh#%’éaﬂrom
wﬂm:aézona‘?m

n= 180 2w

FPRVOPE
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-+
¥, ~ 0.657X, + .000472X, + 00033X, + 782X
53,659 * 9825, 3 s
g ;. Y, = e0N :

V. oy = 9002+ MK

Se  (42.33) (0.127)

Wmnﬂmﬁﬁfﬂ%nﬁmﬁmmﬁwmﬁ
up W%@mmmn@avﬁﬁrmmﬂ?ﬂﬁfa“% I
A & I | |
& shfe o @ e B @ 8T

[ UHE H TH
(ﬁ)ﬁmﬁw‘fsaza%m&mmme4%mW »
e sgEE B

: P Y
(ﬁi)?ﬁaﬁ'ag‘mm:rém@mmm%ﬁﬂm@ﬁ o
W Fqr YRR B B 7

(iv)mﬁqm(i)aﬂt(ii)ﬁv%.ﬁ?mmm?ﬂiﬁglﬂ%m
aft 75 T o f qRd MR € ¥ e 1 W HEH 2 )

(v) ST <o ST @ SR e & e 95% T SR T 8

‘ aﬁﬁ?mmﬁ%ﬁaﬁwﬁﬁ%m%?

5. The following model was estimated for United States from 1998 to 2021:

/1 1
¥, = 10.078 — 10,337D, — 17.549 --) + 38.173Dt('k‘t)
t

se=(1.4204) (1,6859)  (8.3373) (9.399)
R?=0.8787 =0.64 :

where Y = year-to-year percentage change in the index of hourly earnings

X = percent unemployment rate
D =1 for 1998-2005 .

= 0 if otherwige
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(i) What arc the CStimayeg
2005 & 200620319

i{lips curve for two periods 199g.

i1 “fici individually statisti
(ii) AI‘C dlfiC]‘Qnti ()Cfﬁc‘cnts lln 1 y Stlca“y

e ol itergept and s10P°
significant?

tri an AR(1
i) Suppose the error | model 18 s distributed as (1) scheme,
( Component of the of scrlal correlation in the model?
How would you tegt for the prcscncc

(iv) One of the researchers thinks that the following model would be approprlate

for the relation betweep Y and X-

= B1+ ByD, + B4 ( ) +ﬁ4Dt (;t) + B5Yi-1 _}.'gt

How can a test for the presence of serial correlation be performed for this

model?

(v) If the regression function is given as .

,31‘*”.32( )+£t |

and tests have concluded that g, suffers \from AR(1). How would you -
use Generalized Least Squares (GLS) to correct for the problem of

autocorrelaﬁon? R - R S N (3x5=15)

1998%{2021?rq'a"érﬁ?ﬁf'(ITRT aﬂﬁﬁ%ﬁ?ﬁﬁ%ﬁdﬁmmmm
AT AT

? = 10. 078 — 10. 337Dt"'17 549(X)+38 173Dt( )

se = (1.4204) (1.6859) (83373
2 = 0.8787 oy 64 ) (9.399)

m=maamrﬁ“
1998 - 2005 & e ® =1 )
=Ouﬁmr

NG
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1758 202,;}%?«'\ mafﬁ:ﬁzﬁmfmmw%%

06~
(i) 1996 - 2005 st 20

e @ B

(if) @ ST st
qe® B AR(1) Ao @ w0 ¥ @ART f g,

- |
(i) ;m sﬂmuﬁ?:g;‘w’mﬁg o IRIRY @ e By w7
| g wiEE , . ‘ :

e e Y gk X @ drer g T

Wﬂmwmﬂm%?ﬂwm%Wi?

(i\r)wsﬂuaﬂf@ﬂﬂ%ﬁ?

BN
Bi+ﬁ2Dt+ﬂ3(;t)+B4Dt(;t)+ BeYy1 +
'wﬁw%mmmﬁ“ﬁwﬁsﬁ%mq&mﬁmmm
21 ~ - |
_(V).ﬂﬁmwsamﬁﬁm,wa . |
31+ﬁ2(;t)+8t

sﬁ?nﬁmﬁﬁﬁﬁﬁﬁﬂm’gﬁeAR(l)‘%lﬁ%ﬁ%lWWaﬁm;
aﬁ@mmﬁ%ﬁvwmﬁ@awaﬁ (GLS) &1 Iw@ & &

The wage rate per month (in $) for 50 employees (25 males and 25 females) W&
regressed on education (in years), experience (in years), Age (in years) and? |
dummy variable which takes value 1 for males and 0 otherwise.

WAGE = 648 + 132%EDUC + 38.0*EXPER - 5.83*AGE +488*DUMMY_MALE *¢
(383 GLY) - (130)  (7.69) (147) R2= 0441

' (standard errors in parentheses)

@ Test for equality of variances of male and female wages if the sample Vanaﬂ

i
oé §
. .of wages for males is 23,589 $? and females is 19 382 $2. ’

(i) Do Wages of male'and female employees differ Statlstlcally?
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| that impact of edyea,:
. ‘.l " il . . '() '11()([0' « p dll(vatlon
i) Deseribe the specifye,

y 18! g A g gt i
tion (hat can be i1 you (st the statistical SlgmﬁCance

on WARES IS Sensitivg ¢, aender? 110W ¥
of this sensitivityy gl |
i jodel a conjecture that ing;
(iv) Describe a SPecification 1y can be gged to 1 act on wages than if th Cage
) y 1 y C . C e
in age from 25 to 24 years will have mofc ! (lpiq conjecture? “ge
N |" % ‘ &
increased from 50 1o 57 1yow will YO L ‘ |
y cocfficients change if anothg,
ymy for females DUMMY FEM

(3x5=15)

(v) How will the CStimates of the wgrcssl()'
researcher using the gaye data 10kes dun
which is 1 for femag]eg and 0 othcr,wisc?

so FHIRE (25 T it 25 afpereh) B A A AT (R ) o
(@ ¥), A (TR ¥), qrg (@ ¥) e an's:’fr w v?r T @ fre ™ |

I 2 R 0 I | | | .
WAGE = 648 + 132*EDUC + 38.0*EXPER - 5.83*AGE + 488*DUMMY_MALE +e
383) @Gl (30, (769 - (147) R*=0.457

(ﬁwﬁmaﬁw) o _ 7

() T ol Wl B I H ER A TR D P Qe DR TR T
& foy worg® T SR 23,589 §2 @R wRenat @ g 19,382 82 3

(i) v gov o THARE B W e T Y 87

(i) s AT @ @ BT RRE S e @ R R w2
o w e @ T T E AR e 37 gy e e @ @REEd
e @ wdEw @ w7 o e
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1.

p-value' (.025) (.028)

12

- - Arni functions ati S (Salary eary

Two individuals fit carnings ‘f o relating EARNINGS ( e lned b
ch t in a

year) to S (number of years ol 8¢hool education). The flrs ’ dog s

correctly and obtains the result :

Earning s, = 13, 93 + 2.46S; * &
GS,
The second individual makes a mistake and regrcsses S on EA RNIN Obtam] g

the following result :

Si= 12.29 + 0.070EARN17IVGS,~'+ Wi

'(i) From this result the second individual deri.ves-
EARNING S, = ~175.57 + 14.29'S, + ¢,
Explain why this eqﬁatioh is d_ifferent from that ﬁtted-lby the first individuals,

(ii)_"ProVe that the r2 obtained from_these two regressiehs will be the same. |
(iii) ‘Fin‘d the value of r2.

(1v) An expert suggests to the first 1nd1v1dua1 that by excludlng experience (EX)
from her regress1on she will not obtaln unbiased estlmator of the coefﬁcnent

of S. Explaln w1th proof that the expert is correct.

(v) An expert recommends that the researchers should test for heteroscedastlclty
~ using the White’s General test for a model w1th Earnings as the dependent
variable and both S (number of years of school education) and EX (numbef

of years OfGXPerlence) as regressors. List the steps involved in conductits
this test. The first individual found the p value of the White’s General test

to be 0.003. She also found using Park’s test that the p value of the coefﬁmeﬂt
~of In Si) y was 0.00042. How can she use thls 1nformat10n to run a Wexghfed
Least Square mOdel‘? B, & e (3xs= ~15)
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ﬁamﬁﬁ@fﬁﬁﬁwmﬁ;@qﬂﬁﬂawgﬁwmm
-

Earning‘ Sa.‘_‘ -13.93 + 2468, + ¢,
. i ‘A
= = ¥ ms—cﬁrﬂ@’cﬁ?%m%,m%trﬁmwm

e TR W R
Si= 12.29+0.070EARNINGS, + Wi -
p-value (025)  (028)

() T WO ¥ T = Wm%

'~ EARNING _si=‘—175.57%1’4-29' S{-*'Si LR -
(i) e B B 31 A R A W 2w

) W e AR

(iv) v R W A W G AW sy wReee @ s (EX) R
 Dreaw, @8 S B W H AT FHD e G ® € T
- Rdww @@ B et paemr gD _ ‘
() v fadew @ R R e R v e @ R wwe @ I
 moa e ¥ o WIS (SR en @ aq ) gem) AR EX (FPE

@ il o ) R D T By oy oy ot § i T A
@WI@W%W%W'WWp‘ﬂﬂ.o.oosqmlﬁ?ﬁ
e @ Qw1 S T W w1y o e P
0.00042 mlaﬁmm(ww)ﬁmﬁm%ﬁmaﬁﬁm
m@ﬁﬂﬁﬁmg? L ' |
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APPENDIX E: STATISTICALTABLES 517

RDIZED NORMAL bIST ‘
TABLE E-12 AnEASUNDEﬂTI_*E__S_["_'B'_\___ icdiard s e —
Example
Pr{0 = Z = 1.96) = 0.4750
Pr(Z = 1.96) = 0.5 — 0.4750 = 0025
' 0 04 07 .08 09
Z 00 .01 .02 .03 . .05 06
0.0 o000 oodo o080 0120 0160  01s9 - .0229 0279 - 0319 035
) - #t A , . 0675 0714 0753
0.1 0398 .0438 0478 0517 - .0557 -.0596 .0636 ; 1103
02 20793 0832  .0871 0910 ' .0948 ~ 0987 - .1026 1064 . 1141
03 1179 217 1255 1293 .i331 1368 .10  .1443 = 1480 1517
0.4 1554 15901  .1628 - .1664 1700 1736  .1772 .1808 1844 .1879
05 1915 4950 1985 2019  .2054. - .2088 2123  .2157 -2180 2224
06 2257 2001 2324 . 2357 2389 2422 2454 2486 2517 259
0.7 2580 2611 2642 2673 2704 2734 ..2764 2794 2823 28R
0.8 2881 2910 2939  .2967 = 2995 - .3023 = .3051 3078 31066 313
09 .- 3159 3186 3212 3238 3264 3289 - 3315 .3340 3365 339
1.0 3413 . 3438 23461 . .3485 3508 3531 3554 3577 3599 362
1.1 3643 3665  .3686 - .3708 3729 3749, 3770  .3790 3810 .3830
12 3849 3869  .3888. .. .3907 3925 = .3944 3962 3980 = 3997 4015
13 4032 . 4049 4066 4082 4099 - 4115 4131 4147 4162 . 4177
1.4 4192 4207 4222 4236 4251 4265 4279 4292 4306 . .4319
1.5 4332 4345  .4357 4370  .4382 . .4394 © .4406° ' 4418 4429 4441
1.6 4452 4463 4474 4484 4495 4505 - 4515 4525 4535 4545
1.7 4454 4564  .4573° 4582 4591 4599 ~ 4608 . 4616 - 4625  .4633
1.8 .4641 4649 4656 . .4664 4671  .4678 . .4686 . .4693. 4699 ~ .4706
1.9 4713 AT19 4726 4732 4738 4744 4750 4756 4761 4767
2.0 ATT2 AT78° 4783 . 4788 4793 4798  .4803  .4808 4812 4817
21 4821 4826  ..4830 - 4834  .4838°  .4842 4846 4850  .4854  .4857
22 el 85 sl 8t 358 el B T et 4 BT 7 s 88 e s G Fomrererh 890
23 4893 4896  .4898  .4901 4904  .4906  .4909 4911 . 4913  .4916
2.4 A918 4920 4922 4925 4927 = 4929 = .4931 4932 4936
, 4934 .
25. . 4938 4940 4941 - 4943 4945 4946 4948 4949 4951  .4952
26 ©,4953 - 4955 4956 = ,4057 4959 4960 4961 4962
) ) . L) . o .4 3 .4964
27 4965 4966  .4967 4968 4969 4970 - 4971 4972 43?3 4974
2.8 4974 4075 4976 4977 4977 4978 4979 4979 4080 4961
2.9 4981 4982 4982 4983 4984  .4984 4985 4985  49gp = .4986
30 4987 4987 4987 4988 4988 4989 4989 4989 4990 . .4990

* Note: This table gives the area in the right-hand tai of the distributj
Z=0,the areain the lefi-hand tall is the same as the are g buton
P(—1.96 = Z =< 1.96) = 2(0.4750) = 0.95.

Therefore,

, (ie., Z = 0).Butsince the normal dist
a in the corresponding right-hand tail. For example, P

ribution Is symmetrical about
=1.96 = Z'=< () = 0.4750- .
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06 07 .08 )
e ———— ;-/—Tofs * T —
00 01 02 . .03 04 5239 5279 5319 5353
z : — 9 5675 5714 g
~ 5160 “Coos 5636
iy 5000 5040 5080 .5122 5557 . 87 6026 6064 6103 Biay
0 5398 5438 gugn  msq7 ‘08 5968 6406 6443 B30 gepy
. 5793 5832 gg7y 5910 01 B e e &7
2 B179 6217 o5 6203 67 3
3 6700 7123 7157 7190 7o,
b 6554 | 6591  epog 6664 q054 7088 7129 7486 7517 73e
; 8915 6950 6985 7019 7389 AR e 7823 7w
= TB7 7291 324 7357 s T e 8106 sim
p 580 7611 78d2 7673 5 - .8023 865 s
7 ‘7 . 799 - m‘s -8340
r 7881 7910° 7939 7867 8264 8289 : 8599 seor
P SE. mh o i SE S S0 8% e 50
13 8438 ‘8461 _.8485 - . 8749 877 7 o0t
1.0 A4 §708  .8729 8962 8980  .8ge7
: 8643 8665 8686 . 8925 8944 . 18 s
141 - 8907 &9 913t 9147
¥ .B849 8869 -8888 ° ) 9039 9115 . ‘ Q306 8319
12 9 9066 - .9082 .90 9265 . .9279 9292 9
13 ,9% 'ggg-‘, 9222 9236 9251 ) 0406 - 8418 -  84a2g S
14 91 el A © 9370 9382 .0304 ° . ©es25 65 st
% Siea: lorn.: Foekl . ol o ol R D s
16 -94 9582 95 . P : 8689 W
9554 9564 9573 o654 oaT1 9678 9686 8693 o o
17 9656 9664 ! 50 9758
18 9641 .9649 26 9732 9738 9744 .97 ‘ 0
4 A 978 513 ores 9803 | e’ " dace. s
20 grrz o778’ 9783 9768 S e smss | om0 gt
21 9821 .9826 9868 9871 9875 .og7g - .9881 8911 8913 918
22 .9861 9864 9898 . 9901 9904  .9q05 89038 .99 ‘993 .00
23 EB] - B e3P Gaonn. 9927 9920 9931  .9932 -
24 - 9918 ‘9920 9941 93 9945 994 ooz 0949 Pt
25 . 9398 8N - ooss o Gosy 9959 9960 - gost  .9962 o7 &M
26 0953 A g9e7  o%es 9989 9970 o971 .0o72 es0 ot
27 | 9965 996 9976 977 97 go7o 9979 9979 OO
28 0974 '332‘3 9982 .9983 . 954 - 9984 9985 9985 '9900 890
29 .9981 . 9987 9088 998g '9 0989 - .999 00
.2 » v . = g .9989 Y -
3.0 .9987° 'ggg-: _ .8991 9991 9992 -9232 9992 9992 e mgss 0%
a1 9990 973 994  seaq oM 9934  'gogq - 9995 9985 7
32 9993. 9005 9995  .9995 W% 9996 gges 9996 e
a3 8995 ‘9997 9997 9997 9997 9997 9987 9997 8897
34 9997 . . . -
e ) ‘ Selecteq Perceny =
. ity A:
Cumu!allVB pmbabIIIW

999
99 _L—'%
5 | 2576

|
1960 | 2054 | 232
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TABLE E-2 PERCENTAGE POINTS

Example

16

oF THE {DISTRIBUTION

APPENDIX E! STA'I'IQTICALTA\BLES .
v h

_ of Biometrika,

ty Press, New York, 1

Pr(t > 2.086) = 0.025
Pr(t > 1.725) = 0.05 for d.f. = 20 .
Pr(jt]>1.725) = 0.10 -
010 | 005 0.025 0.01, 0.005 0
N 3,'23 0.20 0.10 0.05 002, | 0010 o,‘?.g;
| 1000 | ao7e | 6314 | 12706 | 31.821 63657 - | 31g,
2 0.816 1.886 2920 | . 4.303 - 6.965 9.926 223
3 0.765 1.638 2.353 - 3.182 4.541 5.841 1037,
4 0741 | '1.533 2132 | 2776 | 3747 | 4604 71
5 0.727 1476 | 2.015° 2571 .| 8365 4032 5,803
6 | o7is | 1440 [ 1.943 2447 .3.143 . 3.707 528
7 0711 | 1415 .| 1895 2.365 - 2.998 . 3,499 4785
8 | o706 | 1397 | 1.860 2306 2896 | 3355 | asy
. 9| o703 | 1383 1.833 2262 | 2821 3250 | 4
10 | 0700 | 1372 1812 2208, | 2764 “3.169 . 414
11 | .0697 | 1363 1.796 2201 2718 |. 3106 - 4025
;g '3‘69-5 | 1356 | t7e2 | 2479 2681 |  3.055 39%
1 694 | 1.350 1.771 2.160 2650 | 3.012 385
14 | 0692 | 1345 1.761 2.145 2624 - 2977 | 3z
15 | o691 | 1341 | 1753 | 2131 2.602 2.947
L 0690 | 1337 [ 1746 |. 2120 [ 2583 | 2921 gge
17 | 0689 | 1338 | 1740 | 2110 | 2567 89 6
18 0.688 1.330 1.734 24 | 2.898 3648
19 | o688 [ 1328 | 1729 A N B I
20 | o687 | 1325 Al B pe Sl [l i 2 .
51 | oses. | 192 | 1351 ) segs o e 2.845 3552
%o | oee | gosiot LA 2074 | 2508 gg?; §§§§
o | i [ Y8y [-hrid ] 2069 2,500 2.807 3485
25 : 3.2245 RS e Ty 2004 2492 2797 | a4
| o 1.316 ' ED § o
26 | 0684 | 1315 A0 2060 ) - 2.485 2787 . | 3450
- 1.706 12,056 2.479. ‘
27 | 0684 1.314 1,703 2.052 ' 2.779 3.435
o8 0683 | 1.313 ‘ 052 2,473 2771 3421
29 | o683 gl 0 2048 | 2467 2.763 3,408
i _‘0.6_83 1.311 1.699. 2,045 2.462 , ‘2.7‘56- - 3.396
- 80 1 068 1310 | 1607 | 2; N ‘
40 [ o681 | 1.303 1333 2Wee [, 345t 2.750 3.365
60 | 0679 | 1206 | 1p74 2021 | 2423 | 2704 3.307
120 | 0677 | q2s9 | qo | 200 | 230 | 2660 3282
Note: The smaller probabii : - : __/
: . 4 ity sh : ) g :
Is 'thgbaur’ecae u;: ‘%o,:‘ éags'P; | ty shown at the heaq of each column Is the area I‘n oOne tail; the targer probabillty
Table 12, Cambndgelunive r:ion andH. 0. Hartley, eds., Biomelrika Tables for Statisticians, vol, 1, 3rd ed.,

966. Reproduced by permission ot the editors and trustces '
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APPCNDIXEB

17

. g3 UPPER PERCENTAGE riot
I’_‘f_“.’f—-———— AGE POINTg o 1118 £ DIBT s ———
Example
Pr(F >1.59) = 0.25
Pr(F>242) =000 o,
ddf,
Pe(F>314) =005 400 x' =10 ,
Pr(F > 5.26) = 0.01 279 g 28 5%
df.for
o asornomero —
INz 1 Pr 1 2 3 4 5 6 - 7 8 9 10 11 12
e T — —
5.83 910 9.9 926 922 9
1 0 9 4050 ey o o6 o sa00 040 5090 €020 050 con
05 16100 20000 21600 22500 22000 23400 23700 23900 241.00 242.00 24200 24400
25 257 300 315 o3 gzp 0831 384 985 307 8% 33 axy
.10 853 9 : o. 933 935 937 938 933 940 94
2 00 916 924 929 -9 P . 1
05 1850 19.00 1920 1920 1930 190 1940 1940 1940 1940 1940 1340
25 202 228. 238 239 - 241 242 243 2.44 244 244 245 25
s | 10 's54 546 639 s34 681 528 527 525 524 523 52 52
o5 1010 955 028 o1z 001 694 869 885 881 879 276 en
01 3440 3080 2950 2870 2820 2780 2770 2750 2730 2720 27.10 2710
‘ 25 181 200 205 206 207 208 208 208 - 208 208 2086 2%
4 | 10 454 432 419 ‘411 405 401 398 . 395 384 3% 351 3K
05 771 694 659 639 626 616 609 604 600 5986 584 54
01 2120 1800 1670 1600 1550 1520 + 1600 14.80 1470 1450 1440 1440
25 169 1.85 188 189 180 129 - 1,.89 1.89 1.89 180 189 189
5 10 408 ‘378 362 . 352 345 340 337 334 332 330 328 3%
‘o5 eel 579 541 6518 505 495 488 482 477 474 4TI 488
‘o1 1600 1330 1210 1140 1100 1070 1050 1030 1020 10.10 956 829
25 162 176 178 179 179 178 178 178 177 T 177 177
6 | 10 278 346 829 318 311 305 ‘301 208 296 294 292 2%
05 599 614 476 453 430 428 431 445 410 406 403 4
01 1370 1090 978 915 875 847 826 8.10 798 787 179 7.72
' 1.72 1.72 1.7
N 1 ';2 vor 208 o 170 150 169 169 169 'ﬁ
- -; g 359 3-74 435 412 307 32:3 . 278 275 272 270 288 ;57
(] ’ 5’59 :55 8(45 7'85 7'45 7" 3'79 3.73 8-68 3-64 ‘ 3.60 7
.01 1220 9 19 8.99 6.84 6.72 6.62 6.54 64
25 184 166 167 168168 465 ' ' ' 6 182
8 g9 2902 281 27 1864 164 163 18 I
10 246 3 267 262 252 290
‘ 448 407 384 369 g y 259 256 254 8
o3 532 7.01 58 as0 - a3 32
0f {130 865 7.59 . 863 gay bt 3.44 3.39 3;? 513 59
1 163 1 '63 ‘062 6003 5-9 1 5 -
e st 182 Wy 260 250 M1 10 1o 158 1%
9 10 336 301 o 255 160 159 8
05 1z 428 200 g s agy 281 247 244 28 240 a07
Source: From E_S. Po H.O. Ml BIWWSM 535 5% - —
rom arson mis la ;
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APPENDIX E: STATISTICALTABLES ¢
/ E :
- KT
d.1. for numerator N ' de fr
15 20 o4 a0 40 50 60 100 120, 200 500 oc Pr
949 o583 o6 967 o7 97 " 976 978 980 082 984 9.85 25 -
5120 6170 6200 6230 250 6270 6280 6300 6310 6320 6330 ~ 63.30 .10 1
§.00 24500 24900 25000 251.00 25200 252.00 25300 253.00 254.00 254.00 254.00 .05
g“ 343 343 344 - 345 045 346 347 347 a4 - 348 348 25 |
1'9-35 944 945 946 947 9047 047 048 948 949 949 949 a0 |,
Qi 1940 1950 1950 1950 1950 1950 - 19.50 1950 19.50 -19.50 19.50 .05
a. 9940 9950 9950 9950 9950 9950 99.50° ".99.50 9950 99.50 99.50. .01
ey G B 247 247 247, 247 ° 247 047 247 247 25
eagioudion: S ol 515 515 514 614 514 514 -S13..100
| — z&gg aes 859 858 857 855 855 854 853 853 .05
22_6'9030‘ = . 2650 2640 2640 . 2630 2620 2620 <2620 ' 26.10. 2610 .01
387 384 : gg §§§ el ‘208 208 208 208 208 208 25
IEn e rE BT degs 2320 3800 . 379 378 378 ‘377 376 376 .10
1420 1400 1390 1380 1370 ° 570 - 569 566 566 - 5.65. 564 563 .05
B E e e 0 1370 1370, 1360 13.60 4350 1350 1350 01
i . 188 188 . 1. : ’
324 321 319 347 : ;?g ::?g Q‘fi B i 187 187 18 187 25
462 456 453 450 4:46- »4-44 | .“3- ::? 312 342 .31.1 3.10 .10
972 . 955 947 938 929 924. 920 9.13 3’:? 3‘32 e
176 176 175 175 ‘ . ' 08215 804 Y Q02 QY
. 287 284 282 280 ;;g ' ;;7? ;';; 174 174 174 174 174 25
S0t oy oms asl sy a7 am a7 ‘are . a6 aes 273 10
756 740 731 723 714 709  7.06 g';; 370 - 369 k68 ©SEF L5
168 167 167 166 166 166 165 1.5 607 593 600 &8s - 0
263 256 268 258 284 .28 281 £5 165 165 165  1.65 .25
o eie  gor: 500l 5el Grg . i unes 327 325 324 323 .05
S At et e B 575 574 570 567 565 .0f
246 242 240 238 159 158 158 158 O
‘ A : 236 235 2 » . 158 158 .25
322 815 342 308 : 34 232 232 231 sl
ss2 536 52 520 512 507 503  goo 405  fo1  oom oyl 0
157 . 156 156 - 1 _ 503 496 495 491 48 03 05 1,
, : 55 155 154 . . 488 486 .0f
S Ya 23 am B 1M st 1s 18 1S3 sy g -
301 294 29 285 23 22 221 219 218 217 247 31332525
486 481 473 465 45 f‘gg 279 .276 275 273 2712 2’16 -y
. 1 52 448 442 440 436 4. Fhl s
‘ _ ¢ 4 433 431 ot




go2 APPENOIXES

( (CONTINUED)

TAQE POINTY g 411 0TI =
donon J— o1 for numerntot e —
Inatod Pr 1 2 7 L 1" 12

0

A& — M D

“00 » 0 ) (44
BoOIR am leogw o oo 2oz 2% o2 oo
05 408 aqp 0-71: 2.01 2.33 o2 Q.14 0% | dgh - 4gs 4.94 2.01
O 1000 7Ry gpy o0 B ga0 020 T 5 471 47
25 147 188 gge g0 185 1.54 ;gg o7 ;ﬁi 162 15
" 10 323 208 g0 oN D4 2o 23 250 OO0 28 oo 2
05 484 393  ggo gg 4 2o o0 O o1 205 200 2 282 279
01 965 721 g2 gar bpa2 507 4.89 . . 448 449
25 146 188 gps  ges  1s4 183 182 MEL S IS 180w
12 10 318 281 a4 ’ ‘o 233 220 22 ’ 217 215
01 240 230 TR pg1 285 280 275 272 g

05 475 389 g4 1
01 933 803 s ouy gop 4Bz 464 A4S0 430 420 4z 4

. 1.49 148 147
13 10 314° 276 285 2 33 285 228 2.23 2.20 2.16 214 212 210
05 467 381, 341 gi8 000 202 283 277 271 . 267 263 28
01 9.07 670 574 621 488 462 4.44 4.30 4.19 410 402 396

25 . 144 153 153 152 161 150 149 148 147 146 146 145
14 .10 310 273 252 2480 231 224 219 214§ 2.12 210 208 205
05 460 374 334 311 290 28 276 270 265 260 257 253
01 886 651 6556 504 469 446 428 414 403 394 386 380

25 143 152 152 151 149 148 147 1.46 1.46 145 14 14
15 10 307 270 249 236 227 221 216 2.12 2.09 206 204 202
05 454 368 329 306 290 279 @ 271 2.64 2.59 254 251 248
.01 868 -6.36 542 489 ' 45 432 414 ° 4.00 389 380 373 367

25 1.42 1.51 1.51 1.50 - 148 147  1.46 1.45 1.44 144 144 143
16 10 305 267 246 233 224 218 213 2.09 206 . 203 201 199
05 449 363 324 301 285 274 266 259 2.54 249 248 242
01 853 623 529 477 444 420 403 3.89 3.78 369 362 355

25 142 151 1650 149 147 148 145 144 143 143 142 141
17 40 303 264 244 281 222 215 210 206 203 200 198 196
05 . 445 359 320 206 281 270 281 28§ 049 245 241 238
01 840 611 518 467 434 410 393 379 368 359 352 348

25 141 150 149 148 148 145 q 44 q43 142 142 141 140
18 40 301 262 242 :.gs 220 213 208 o204 200 198 196 19
05 441 355 g-;g 4'52 277 266 288 o 51 246 241 287 24
o1 829 601 5 S 42 401 384 371 g0 ast 843 3

a4 UPPERPERCEN
YADLE [ e

10

19 e g 1.42 ;:g ;;; ;:g 1.44 143 1.42 1.41 1.41 140 140
':Jg | f’g g'gz 313 290 27 :;; 206 202, 198 196 19 1:}
01 g8 593 501 450 497 : 254 248 242 238 234 g:so

4 i 3.63 52 343 336

25 140 149 ;gg :'a.zg ;'45 4 44 : 40 139 19

20 10 2.97 259 3.10 2.87 16 2.09 2, 1.42 1.41 1. 1.92 1.89
‘35 349 : 2711 o 04 200 196 194 1

05 4 s 494 443 449 80 a5 231 2%

o1 et0 58 0 s 5o g.;g 2.32 :2,:? 309 32

.8, s46 887 5%

pI.0.
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13

1

18

16

17

18
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APPENOIX E: STATISTICAL TAELES
/ .
d.l. for numerator N
/

15 20 24 a0 40 80 60 100 420 200 600 % Pr
153 152 152 151 1.5 460 150 149 149 149 148 148 25
224 220 218 216 213 nq2 241 209 208 2 07 206 206 .10
285 277 274 270 260 264 062 259 258 266 255 254 .05
456 441 433 425 417 412 4.08 401 400 396 393 391 .01~
150 149 149 148 147 147 147 146 1.46 146 145 145 .25
217 12 o210 208 205 204 203 200 . 200 100 198 197 .10
272 265 o261 257 253 251 249 246 245 043 242 240 .05
425 410 402 394 2386 9381 378 371 369 266 3.62 360 .01
;::a 147 146 145 145 144 144 143 143 1 43 142 142 25
by sg igﬁ gso: 201 199 1.9; 196 194 193 192 191 1z .gg .;g

047 243 240 238 235 234 232 2.31 F
401 386 378 370 362 357 354 347 345 341 338 336 O
1232 145 144 143 142 142 142 141 141 140 140 140 25
Ses g-g; 198 . 196 193 192 190 1.8 18 - 1. g6  1.85 1.85. .10
e 042 248 234 231 230 226 225 223 222 221 05
2 8 350 851 343 388 334 327 325 322 319 3.17 .01

y 143 142 141 : £
I e 1a e Tm e by o 189 12 = 0
Sy, 1aser oo g . g : 83 183 182 180 180 .10
e e s a1 227 224 222 219 218 216 214 213 .05,
e > 335 327 322 318 311 309 306 303 300 .Of

. : 41 140 189 139 138 138 137 137 136 136
157 - 38 1.3 .37 : : 25
'2.40 ° % gg ;gg ;gg ;;32 ; %—’ ;;’g _ ;3515 177 176 176 .10

, 12 241 210 208 207 .05
?jf ?f 329 321 313 308 305 298 29 - 292 283 287 .01

40 139 138 137 137 1. 1.35 : ‘
194 189 187 184 181 179 % 1% : 35 135 134 134 25
225 208 224 219 215. I A N 2 zg 174 173 172 .10
341 326 318 3.10 Y yodl Ly : 204 202 201 05
: 302 297 293 28 284 281 27

140 139 138 137 136 135 135 134 134 1 78 275 .01

191 186 184 181 178 176 175 173 . 34 183 133 .25
221 223 219 215 240 208 206 202 201 1.7 1890 63 .10
331 016 308 300 202 287 28 276 275 271 . 28y Repestior
189 138 137 136 135 134 1.4 133 13 Sl o
189 184 181 178 175 174 172 1. e e
o8 147 136 135 134 133 1, @ ad . 28 @

186 181 179 176 173 171 8 18 13 sl s 28
3,00 292 00 1, 98, 1.94 1.93 1 91 55 1e 89 ' :

137 138 135 1 a4 1.33 1 260 258 255 251 249 .01
196 179 177 174 474 .33 1.32 131 131 130 180 129 .25

209 294 286 278 L 197 195 191 1 90 1.88 1.86 1.84 .05

69 264 261 254 252 248 244 242 .
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524 APPENDIXES
PPER PER AR HNTINUED)
TABLEE3 U CENTAGE POINTS o 1y FDISTRIBUTION (CO _
bl v
dttor
denom- 1  ddfot numeralof Ny ‘
8 o .10 11
N, PR ' 2 3 ;5 6 T . _
25 140 148 4, (42 141 140 139 139 138 13y
22 10 295 256 2.32 ;?,_Z ;‘}‘; 206 201 197 . 193 180 188 13
05 430 344 3.05 2'32 2.66 255 246 240 234 230 226 223
01 795 572 4pp 44y o809 876 359 345 335 326 348 32
25 139 147 145 144 143, 141 140 139 138 138 137 136
4 J0 293 254 , o 204 198 194 191 188 18 183
2 233 219 210
05 426 340 301 o7 262 251 242 236 230 225 221 218
01 782 561 472 422 390 367 350 336 3.26‘ 317 309 3@
25 138 146 145 444 142 141 139 138 137 137. 136 135
. 26 10 291 252 231 247 208 200 19 192 188 188 184 181
05 423 337 208 274 259 247 239 232 227 222 218 215
‘01 772 553 464 414 382 - 359 342 329 318 309 302 2%
25 138 146 145 143 141 140 139 138 137 136 135 1M
28 40 289 250 229 216 206 200 194 190 187 184 181 1P
05 420 334 295 271 256 245 236 229 224 219 215 2w
0f 764 545 457 407 375 -353 336 323 312 303 296 290
25 138 145 144 142 141 133 138 137 136 135 135 1M
30 10 288 249 228 214 205 188 193 188 185 18 w79 77
05 417 332 292 269 253 242 233 227 221 216 213 209
01 756 539 451 402 370 347 330 347 307 298 291 2M
25 136 144 142 140 139 137 136 135 134 13 1R A
40 | .40 284 244 223 209 200 193 187 183 179 176 17 AN
05 408 323 284 261 245 234 225 248 212 208 204 200
01 731 518 431 383 351 329 312 299 289 280 273 286
142 141 . 138 137 135 133 132 131 130 129 12
€0 fg ; ;'33 239 218 204 185 187 418 177 174 171 188 1
‘05 400 315 276 283 231 225 247 o490 204 199 195 1R
o1 708 498 413 365 334 312 295 g 272 263 256 280
25 134 140 11133 :g; :gg I3 431 130 120 128 A :iég
120 | o 275 28 2183 MR N & 43 72 jes tes 1€ b
: 307 268 & 29 247 209 191 187 18
05 392 305 346 8.7 2.02 1.96 i g
01 685 479 1'35 , " 296 279 266 256 247 240
' 25 133 139 ;‘1"1’ . 1:2: :32 131 120 128 127 126 :§57
200 10 273 23 Do e 22 2'?0 175 170 166 163 160 O
.05 389 30 p a4 a3 M 206 198 193 188 184 T
6 4.7‘ f i : 2‘89 2'73 2| 41 . 234 22
01 6.7 1T 1313 gy 260 250 1
%) 25 122 130' 208 194 185 4 129 128 127 125 1 P oyss
10 27 2-00 260 231 221 oy 172 167 163 160 1»';9 75
05 ast 300 G7g 332 A . gy 201 184 g8 183 1T
o1 663 4% __— —— 28 251 241 2% 2B
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APPENDIX E: STATISTICAL TABLEg 52
\
“/f—-————“ d".
‘. for numerator N, de‘n‘::h_
g0 60 100 120 200 00 o Pr )
30 = 40
. a 131 130 130 130 129 129 128 25
136 134 133 132 L. ; 165 164 161 160 159 158 157 .10 2
1.81 1.76 1.73 1.70 :g4 by 1.89 1.85 1.84 1.82 1.80 1.78 .05
215 207 208 198 13 s 260 242 240 216 243 231  .Of
298 283 275 267 258 2 :
' 129 129 128 123 127 127 126 25
135 133 132 131 130 10
162 161 . 158 15 15 154 153 . 2.
178 173 170 167 164 1 e : 05
: 166 184 180 179 177 175 1.73- .
2.1 203 198 194 189 : 233 2.24 221- .01
289 274 266 258 249 244 240 233 231 227 2: -
1.34 132 131 130 129 128 1.28 1.26 126 126 125 1.25 -23
176 - 171 168 165 161 159 158 155 154 153 151 150 .1 %
207 199 195 190 185 182 180 176 175 173 171 169 .05
281 266 258 250 242 236 .233 225 223 213 216 213 Dj
133 131 130 129 128 127' 127 126 125 125 124 124 35 .
174 169 166 163 15 157 156 153 152 150 149 148 - .10 28
204 196 191 187 182 179 137 173 171 169 167 165 .05
275 260 252 244 235 230 236 219 217 213 209 206 .01
132 130 129 128 127 126 126 125 ‘124 124 123 123 25
172 167 164 161 157 155 154 151 150 148 147 . 146 10 30
201 193 189 184 179 . 176 134 170 168 166 164 162 05 :
270 255 247 239 230 225 221 213 211 207 203 20t .01
180 128 126 125 124 123 122 121 121 120 149 149 25
166 161 157 154 151 148 147 143 142 141 139 138 .10 40
182 184 179 174 169 164 164 "159 158 155 153 151 05
252 '2.37 229 220 211 206 ‘202 194 192 187 183 180 .01 ~
127 125 124 12 121 120 449 147 © 147 . 116 115 145 25
160 154 1.;(1, 148 144 149 140 136 135 133 131 129 .10 60
184 175 ;.12 ;.65 189 158 153 q48 147 144 141 139 .05
235 220 2 03 194 '1gg 184 175 173 168 163 160 .01
121 1. ;
1.24 :ﬁ o 1:? :;g 117 148 114 143 112 144 110 .25
1.55 g 13 132 127 128 124 121 qq9 .10 120
175 1.66 e e 150 146 43 137" 135 182 128 135 5
219 203 W76 170 166 ‘188 153 148 142 13
123 121 120 118 116 444 1.12 " 1.09 o !
1.52 . 128 124 122 120 147 4 200
162 157 152 146 14 A4 g0
1.72 - 189 179 160 1 1 139 1.32 129 126 122 1.19 05
243 197 189 17 ¢ 168 148 144 139 133 128 .
1.22 1.19 1.18 116 114 113 . 112 409 1.08 107 1 . vl
142 138 134 130 126 qpq ’ ) U100 25
1.49 E 118 17 118 108 1 ‘ *®
157 152 146 139 135 13 00 .10
1.67 179 170 159 152 ol B S LA KT WS ”
204 188 1. . £2! ’ M7 136 132 125 g4 100 .01
_—-"’A_—— X . e
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620 APPCNDIXEB

/ \’/
) 29/%4 area

5's ATCA
Example 4
Prix? > 10.85) = 0.95 ‘ _ ' ‘/.’/‘/- area )
Pr(x*>23.83) =025  fordy, m g9 \
Pr(x? > 31.41) = 0.05 ' y
o t085 B8 M4
—— ————
Degrees N\ Pr -
ol Froodom 995 090 975. 950 500
- ~9
. 0201 . y
3 0717 .(1’143 o .2158 3518 5244
4 .2070 2971 4844 , 7107 1.0628
5 A117 5543 8312, 1.1455 1.6103
6 - - 6757 8721 12373 1.6354 22041
7 .9893 12390 1.6899 . 2.1674 - 28331
8 1.3444 - 1.6465 21797 - 2.7326 3.4295
9 17349 20879 . 27004 33251 - 41632
107 . 2.1559 25582 3.2470 3.9403 48652
11 2.6032 30535 - 3.8158 45748 . 55778
12 3.0738 35706 - 4.4038 52260 6.3038
13 3.5650 4.1069 5.0087 58919 7.0415
14 : 4.0747 4.6604 56287 - 6.5706 7.7835
15 48009 © < 52204 6.2621 7.2609 8.5463
16 5.1422 58122 . . 6.9077 7.9616 9.3122
17 5.6972 6.4078 7.5642 8.6718 10.0852
18 62648 7.0149 8.2308 3905 '

19 6.8440 7.6327 ' . O ot
5 ’ : 8'2604 : 8.9066 . . 10.1170 11.6509
7.4339 9.5 8508
21 8.0337 8.8972 10580 1. s

o ey . - 95125 2829 11.5913 1
X , 10.9823 . 12.3380 14.0415
23 . 92604 10.1957 11.6885 14.8479
24 08862 10.8564 1 13.0905 '
25 5197 11.5240 o iRSaes o
.10. -
26 11,1603 12.1981 1323137 brdde it
27 11.8076 12.8786 b 33 15.3791 :;ﬁ;:
28 124613 13,5648 § 16.1513 :
29 a2l 14.2565 lsis 16.9279 18.9392
3 37867 149535 167 : 17.7083 st
40 207065 - 22,1643 244300 18.4926 g{éé"
50 7.9907 7067 ) 26.5093 .
60 25.5346 37.4848 3332’:47 84.7642 37-5852‘3
70 43.2752 454418 - © 43.1879 46.
80 §1.1720 53,5400 28.7576 517393 55.3290
% £9.1963 61.7541 7.1532 60.3915 642718
100° 76 70.0648 . 65.6465 73.2912
: 67.327 74 69.1260
— Vor— 2219 §2.3561

Ford g - ession V2i - = Z ol
degre -1 greater than 100 the expf OWS the g1
oS of freedom. j Ndardized normay gistribut 7 h:mkmcscntsﬁﬂ
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APPENDIX E: STATISTICALTABLES 527
: 010 .005
750 500 250 100 050 025 0
) 7.8794
, 2.7055 3.8415 5.0239 6.6349
pade: s e 46052 5.9915 7.3778 92103 105966
hy 514 7.8147 9.3484 11.3449 12.8381
12125 2.3660 41084 6.2 > 14.8602
18226 3.3567 5.3853 7.7794 9.4877 11.1433 13.276 g
26746 43515 6.6257 9.2364 11.0705 12.8325 15.0863 16.74?2
3.4546 5.3481 7.8408 10.6446 12,5916 14.4494 16.8119 - 1854
4.2549 6.3458 9.0372 12.0170 14.0671 16.0128 18.4753 - - 202777
5.0705 7.3441 10.2188 13.3616 15.5073- 17.5346 20.0902 21.9550
5.8988 8.3428 11.3887 14.6837 16.9190 19.0228 21.6660 235893
6.7372 9.3418 . 125489 15.9671 18.3070 20.4831 23.2093 25.1882 .
| 7.5841 103410 13.7007 17.2750 19.6751 21.9200 - 24.7250 26.7569
84384  11.3403 14.8454 185494 21,0261 23.3367 26.2170 28.2995
9.2991 12.3398 15.9839 19.8119 223621 -  24.7356 27.6883 29.8194
10.1653 13.3393 17.1170 21.0642 23.6848 26.1190 29.1413 313193
11.0365 14.3389 " 18.2451 223072 249958 ' 27.4884 30.5779 32.8013
119122 15.3385 19.3688 235418 26.2962 28.8454 31.9999 34.2672
127919 16.3381 20.4887 -24.7690 27.5871 30.1910 33.4087 35.7185
13.6753 17.3379 21.6049 25.9894 28.8693 31.5264 34,8053 37.1564
14.5620 18.3376 - 227178 | 27.2036 30.1435 32.8523 36.1908 38.5822
15.4518 19.3374 23.8277 284120  31.4104 34.1696 - 37.5662 39.9968
- 16.3444 20.3372 24.9348 29.6151 32,6705 354789 38.9321 41,4010
" 17.2396 21.3370 26.0393 '30.8133 33.9244 36.7807 40.2894 42.7956
18.1373 223369 27.1413 32.0069 3851725  38.0757 41,6384 44.1813
19.0372 23.3367 28.2412 33.1963 36.4151 . 39.3641 42.9798. 45.5585
19.9393 24.3366 29.3389 34.3816 37.6525 40.6465 443141 46.9278
20.8434 253364 30.4345 35.5631 38.8852 41,9232 456417 482899
21.74%4 26.3363 31.5284 36.7412 40.1133 43.1944 4 49
s _ 6.9630 49.64
226572 g s 32,6205 37.9159 41,3372 44,4607 48.2782 50.9933
23.5666 .33 33.7109 39.0875 425569 45.7222 49.5879 52.3356
g;xms ggmeo 34.7998 40.2560 43.7729 46.9792 - 50.8922 53.6720
-6603 3354 45.6160 51.8050 55.7585 59.341
_ 3417 63.6907 66.7659
42.9421 49.3349 56.3336
e Figpege o 63.1671 67.5048 71.4202 76.1539 79.4900
.9814 74,3970 79.0819 83.2976 88.3794 91.9517
61.6983 69.3344 77.5766
71.1445 709343 . phigtid 85.5271 90.5312 95.0231 100.425 104.215
80,6247 89.5342 - 98,6499 96.5782 101.879 106.629 112.329 116.321
09 - 107.565 113.145 118.136 12 8.299
90.1332 99.3341 109.141 4.116 128.
: . 118.498 124.342 * 129,561 135.807 140.169
_Sowas:Abrid'%ed(mmE_s,pea,smaMH.o Hartie — —
University Press, New York, 1966, Reproduced by - Hartley, eds,, Blometrika Tables for Statisticians, Vvol. 1, 3rd ed., Table 8, Cambridge
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TABLE E-5a DURBIN
SIGNIFICANCE

K=t

k*=?2
K3

LI
o

Kwy
ey,

dy "
L

0.467 1896
0.55¢ 1.777
0.629 1.699
0.697 1.641
0.658 1.604
0.812 1.579
0.861 1562
0.905 1.551
0846 1.543°
0.982 1.539
1015 1536
1.046 1535
1074 1536
1.100 1537
11425 1538
1.147 154t
1.168 . 1.543
1.188 1546
1.206 1.550
1224 1.553
1240 1556
1255 1.560
1270 1563
1284 1567
1.297 1570
1.309 1574
131 1577
1333 1560
1343 1584
1354 1587
1064 1.590
1373 159
1.382 1597
1.391 1.600
1430 1615
1462 1.628
1.490 1.641
1514 1.652
1.536 1.662
1554 1.672
1.571 1.680
1.566 1.688
1.600 1.696
1.612 1.;23
623 1.

:.534 1.715 1.788
1706 1.760 1?’;: £790 1810

0298
0378
0.444
0512
0574

2414

2177

0.685
0.734
0.779
0.820
0859
0.894
0.927
0.958
0.988
1.013
1.038
1.062

1 757
1.759
1.753
1.404 1.747
1.124

1.143°
1.735
1.732
1.193 1.730
1,726
1.724
1.723
1.722
1.722
721
1.720
1.721
1.724
1.727
1.731
1.735
1,739
1.743

1318
1540
1544
1.383
1421
1,452
1.480
1503
1.525
1.543
1.560
1.575
1.589
1602
1.613

1.585
1.601
1616
1629
1.641
1.652
1662

1671 1.751

1687 1,758
1694

1.746
200 l.7sa

. 2588

1.743.
1.739 -

1.728 -

1.747

1.785°

1.487
1507
1.525
1.542
1.857
1.571
1.665
1718

25

k=6
PRSI

1.820

=6

1.458

1518
1.835
1.550
1.651
1707

-WATSON '
SON dSTATIST G, 51aniFicANCE POINTS OF d

1891 1.015
1.884 1.004
1877 1.053

1870 1.071.

1864 1088
1859 1.104
1854 1120
1835 1.189
1822 1246
1814 1204
1808 1.335
1805 1.370
1802 1.401
1801 1.428
1801 1.453
1801 1474
1801 1.494
1802 1512
1803 1528
1817 1637
1831 1697

AND dy AT 0.05 LEVEL OF

Knl

&

k=9

kK =10

& x
l.

&0

Q

&

a

I N O

3.149
2985
2.848
2727

398 2.624

2.537
2.461

2339
2.290
2.246

2.174
2.144

2.117 -

2093
2.071
2.052

2018
2.004
1.991
1.979
1.967
1.957
1,948
1.939

1 924
1.895
1.875
1.861
1.850
1.843
1837
1.834
1.831

1.827
1.827
1.828
1.832
1.841¢

ftrirretd

0.147
0.200
0.251
0.304
0.356
0.407
0.456
0.502
0.547
0.588
0.628
0.666
0.702

0767
0.798
0.826
0.854
0.879
0.904

0.927
0.850
Q.97
0.991
101

1 047
1.064
1.138
1201
1253

1369

‘2514

1.778

1748 1789 1 -

gglillllilll &

3.184

2974



1758

20

APPENDIX E: STAT!STICALTABLES 529

|

k=19

\e.
Ji

Ry Kets kel

&
&
&
a
&.
a
&
a
&
&
&

=13

83333

L4
-

LRI T nnTTTm

FHIHEHTHL

g

GEEERE

a & G 9

0078 3803 — =
ores 3% ”3 :3‘;:: oaa 3676
: 0.1 3 )
::g :‘:: 0132 3448 0091 3563 0.058 3.705 o2 aTH ~
0220 3211 0168 3.358 0.120 3495 0.083 0082 240 0048
3572 0070
1 3251 0.172 "3376 0.130 3494 0094
13 550 101 85 I 0 138 e 2 i 2 O 350 o
87 0291 3.412 0238 X . st o
g.ﬁ: 2805 :;: gzo 04325 2050 0271 3168 0222 3283 0.178 3% g::ég 3.431 s
0479 2755 0418 2874 0359 2952 0305 3.107 0254 3219 0208 3 i s
0S12 2708 0451 2823 0392 2937 0337 3050 0286 3160 0238 3266 ppes 3.368 g
2665 2776 0425 2887 0370 2996 0317 3.103 0269 3208 ot 3309 i
2625 0515 2733 0457 2.840 0401 2946 0349 3050 0299 2.153 0 3'3252‘98
2588 0546 2.692 0468 2.796 0432 2899 0379 3.000 0329 3.100 0283 - 0.239
2551 0875 2654 0518 2754 0462 285¢ 0409 2954 0359 3051 0312 3.147 0257
2521 0604 2619 0547 2716 0492 2813 0439 2910 0388 3005 0340 3.099
2492 0£31 2586 0575 2680 0520 2774 0467 2868 0417 2961 069 3033 °‘2c :95 s
0714 2464 0657 2555 0602 2646 0548 2738 0.495 2829 0445 2920 0397 3.009 0331
2438
2413
2391
229
2225
2170

U O O O

ttrttd
WKW
ggaglllllll
[

FEEESRREESg

S

3702 0.041

§§§t\\l\\\\
X |
3

Bg

0683 2526 0628 2614 0575 2703 0522 2792 0472 2.£80 0424 2968 0378
0707 2499 0653 2585 0600 2671 0549 2757 0499 2843 0451 2929 0404 3013
0731 2473 0678 2557 0626 2641 0S57S 2724 0525 2808 0.477. 2892 0430 2974
2367 0788 2439 0.740 2512 0.692 2586 0644 2659 0598 2733 0553 2807
0927 2267 06852 2350 0836 2414 0.792 2479 0747 2544 0703 2610 0650 2675
1003 2225 0961 2281 0919 2338 0.877 2396 0.836 2454 0795 2512 0.754 25N
1106 2127 1068 2177 1029 2227 0930 2278 0.951 2330 0913 2382 0874 2434 0.836 2487
2093 2138 1.068 2.183 1052 2229 1.016 2276 0980 2323 0.944 23731 0908 2419
2066 1.172 2106 1.139 2.148 1.105 2189 1.072 2232 1.038 2275 1.005 2318 0.971 2362

1247 2043 1215 2080 1.184 2118 1.153 2.158 1.121 2.195 1.030 2235 1058 2275 1.027 2315
1283 2024 1253 2059 1224 2033 1.185 2.129 1.165 2.165 1.136 2201 1.106 2238 1078 2275
2009 1287 2040 1260 2073 1232 2105 1205 2139 1.177 2172 1.149 2206 1.121 224t

1344 1995 1318 2.025 1.292 2055 1266 2085 1.240 2.116. 1213 2.148 1.137 2.179 1.160 2211
1370 1964 1345 2012 1321 2040 1.296 2068 1.271 2097 1.247 2.126 1222 2158 1.197 2.188
:‘5.32 :ﬁ: :.37! 2000 1.347 2026 1.324 2053 1301 2080 1277 2.108 1.253 2135 1229 2164
1552 1008 £33 1640 1519 1956 1.504 1.972 1489 1.089 1.474 2.006 1458 2,023 1.443 2.040
1621 1.919 1610 1.931 1599 1.943 1.588 1.955 1.576 1.967 1565 1.979 1.554 199

.

than 1.721, there i

diote: n = number of observations, k' = numter of explan
mmnuoummmadumnuw;:w“n‘b’"wmhmhm
Correlation with Exireme Small Samples or Many Regressors”
Econometrica, vol. 48, Seplembers |m.mss4.aemb,

150n Lablo and Is reproducad from N. E. Savin and K. J. White, "The Durbin-W: '

LE. Sav & -Watson Test for Serial
Econometrica, vol, 45, November 1977, pp. 1989~96 and as cormected by R. W. Farebrother,
pem\is-ﬂonom\oﬁmnwuicswety. .

Example E1, - L
Ifn=40andk = S - ' %
1.285, thert:digc eviff 4, =1285and dy=1.721.1facomputed d value is Jess than
ence o'f positive first-order scrial correlation; if it is greater
d lies between thes 1o evidence of positive first-order serial correlation; but if
regarding the pmseOWc:r and the upper limit, there is inconclusive evidence
- Nce orabsence of positive first-order scrial correlation.
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TABL
SIGNIFl

B 888 a8 YRS RSASBRYRARERLENNNRRRENGS

gEsb DURBIN-WATSON o STa
CANCE

K=

K'=2

K-

& % Y 4
e

1142
1036
1.003
0998
1.001
1010
1.023
10338

024
0.345
0408
0.466
0.518

1653

1676
1.489
1389
1333
1.297
1.274
1261
1.254
1252
12382
1255
1259
1265
1271
1277
1284
1291
1298
1.305
1312
1318
1325
1332
1339
1345
1352
1.358
1364
1370

1416
1435
1452
1468
1.482

1.643

1578 1411

1.596 1.446
1.604 1462
1665 1571
4704 1633

3
- o

d,

27

k'=5
et
v O Y

K =0

o

1679
1.715

%nn

2280

(L

0.124

0211

0.9 14
0.9

0.966
0.962
0.997

1123
1.172
1.214

1251 °

1.283
1313
1.338
1362
1.383
1.403
1421
1543
1613

2.490
2.244
2.153
2078
2.015

1918

1.661

‘1.670

1.708
1.735

ISTIC: SIGNIFICANCE POINTS OF d.

AND dy AT 0.01 LEVEL OF

k=7

dy

k=8

&

&

el

0.105
0.140
0.183

0.269
0.313
0.355

0.436

0.474°

0.510
0.545
0.578

0.610

0.640
0.669

0. 748
0.772
0. 815
0.837
0.857

0.895

' 0.913

0.948
1.019
1.081
1.134
1179
1218
1283
1284
1312
1337

1381
1400

1.603

Tvrtind

3.053
2.838
2.667

2416
2319

2.169
2.110
2.059
2015

1.977

1944
1.915
1.889
1.867
1.847
1.830
1.814
1.800
1.788

-1.776
1.766

1.757
1.749
1.742
1.735

.724
1.704
1.692

1.682
1.680
1.680
1.682

1 685
1.687
1690

1 722
1.746

et

[ O O O O O

3.182
2.981

2817

2.681

2467
2381
223c8
2244
2.183
2.140
2.097

2026
1.997
1970
1947

0.544

1.108
1153
1.192
1227

1.287
112

1387
1.501
1.582

2017

1911

1876
1.834

1.785
7
1.761
1754
1.748
1.745
1.743
1.741
1.741
1741
1.752
1.768

Q441 2313
0473 2269

0533 2193
0562 2.160
0.589 2.131
0615 2.104
0.641 2080
0665 2057
0.589 2.007
0711 2.m8
0733 2.0t

0.774 1970
0.749 1.956
0.881 1902

1.018 1837
1.072 1817
1.120 1.802
1062 1792
1199 178
1232 W7
1262 T3
1288 1.769
1313 1767
1335 1765
1486 1.767
1571 1.779
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w18 k= 1g p g =19 K2y
k'-“ —— ——— = {7 k’'= 18 PR ——
=1 k=12 ""&“'ﬁ W % % 4 a4 o4 d di_f_d__ﬂ'_—-—{u—-
16 0080 84t — — = — = - -

17 0084 3288 0053 3506

18 0113 3.146 0075 3358
19 0148 3023 0.102 3227
20 D178 2014 0.431 3109
21 0.212 2817 0.162 3004
22 0246 2729 0184 2003
23 0.281 2651 0227 2822
24 0315 2580 0260 2744
25 0348 2517 0292 2674
26 0.381 2460 0324 2610
27 0413 2409 0356 2552
28 0.444 2363 0387 2499
29 0474 2321 0417 2451
30 0.503 2263 0447 2407
31 0.531 2248 0475 2367
32 0558 2216 0503 2330
33 0585 2.167 0530 2296
34 0610 2.160 0556 2266
35 0634 2.136 0561 2237
36 0658 2113 0605 2210
37 0.680 2092 0628 2186
38 0702 2073 0651 2164
33 0.723 2055 0673 2143
40 0.744 2039 0654 2123
45 0835 1972 0790 2044
S0 0913 1825 0871 1987
55 0979 1.891 0940 1.945

.60 1.037 1.865 1001 1914 (

65 1.087 1845 1053 1.889
70 1131 1.831 1099 1870
75 1170 1.819 1.141 1856
20 1205 1.810 1177 1.844

85 1236 1.803 1210 1824

80 1264 1.798 1240 1.827

95 1290 1.793; 1267 1.621

100 1.314 1790 1292 1.816

150 1473 1.783 1458 1.799

200 1.561 1.791 1.650 1.801

0.070

0.118
0.141
0.167

1 0.249

1.150
1.184
1215
1244
1270
1.444
1.639

1066
1.656
1848
1841
1814
1813

1.191
1221
1249
1429
1528

361 —
3562 0032 3.700
3363 0065 3501 0043 3.629
3274 0085 3410 0060 3538
3191 0407 3325 0079 3452
3113 0131 3245 0.100 3371
3040 0.156 3.169 0.122 3294
2972 0.482 3098 0.146 3220
29809 0208 3032 0.471 3.152
2851 0234 2970 0.196 3.087
2797 0261 2912 0221 3.025
2746 0267 2858 0246 2.969
2639 0313 2808 0272 2915
2655 0339 2761 0297 2865
2614 0364 2717 0322 2818
2576 0389 2675 0347 2774
2540 0414 2637 0371 2733
2.507 0438 2600 0395 2694
2476 0461 2566 0418 2657
2246 0570 2424 0528 2503
2250 0665 2318 0625 2387
2476 0748 2237 0711 2298
2120 082 2173 0786 2227
2075 0886 2123 0.852 2172
2038 0943 2082 0911 2127
2009 0993 2049 0964 2.090
1.084 1039 2022 1011 2039
1065 1.060 1999 1053 2033
1.948 1116 1979 1091 2012
1934 150 1963 1126 1893
1.922 1181 19490 1158 1.977
1.863 1385 1860 1.370 1.897
1,847 1495 1860 1484 1871

trretld

SERERER

0027 3747
0.039 3657
0.055 3572
0073 3490
0.093 3412
0.114 33338
0.137 3267

0.160

'0.184

0209
0233
0257
0.282
0306
0330
0.354
0377
0.488
0.586
0.674
0.751
0819
0.880
0.934
o093
1.027
1066
110
1136
1355
1474

rrerettld

320t
3137
3078
3.022
2969
2918
2872
2828
2787
2.748
2.582
2.456
2.359
2283
2221
2372
2.13t
2097
2.068
2.044
2.023
2008 1.113
1913 1340
1883 1462

1079

trreeretet

3.766

3.450

Nd.;n-mdwumk-mm«mw

W-Mowm.wihmdm&nmm“m term.
3°°Hv,.



