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Instructions for Candidates 

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

2. The question paper consists of seven questions. Answer any five questions. 

3. Use of simple non programmable calculator is allowed 

4. Statistical tables are attached for your reference. 
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be used throughout t_he paper. 
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2. ~-~ ~ ~ -mo ~~I~ Tihl ~ cfi "3"ffi: ~I 

3. w.TRUT 3lmm41-il'l ~<'1Cti~<:< CfiT m fi?fim \ill ~ ~ 1 

4. ~ ~ ~ (1H(oqcfi)'f ij((fUI'II ~ ~ I 

5. ~ ~-~ CfiT "3"ffi: ~ GIT ~ fcfim ~ '+11m~ ~, ~ ~ ~ CfiT ~ ~ 

-m m.=rr ~ 1 

I. State whether the following statements are true or false. Give reasons for your 

answer. 

(a) In the adaptive expectations model: 

P.TO. 
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(b) We cannot include variables such as a city's distance from a river as 

explanatory variables in fixed effects within group estimation using panel 

data. 

(c) In the Hausman test, rejecting the null hypothesis H0 , means the error 

components model is preferred to fixed effects estimator. 

(d) If there are 10 candidate regressors and a researcher data-mines and selects 

5 regressors, then the true level of si~nificance. a*, is three times the nominal 

level of significance, a. 

(e) In the linear regression model in matrix notation : y = xp + u, we cannot 

obtain the vector of estimated coefficients, ~ = (X'X)"' X'y, ifthere is perfect 

collinearity among the X's. (3x5=15) 

(~) ~WCfil~~~. ~ ~qi ~~~-it 04Rf41fllcti 'tRcfi~ 

-it ~ ~ ~ ~ ~ cfiT ~ ~ 'iR cnT 51l ~ -;:ffiT Cfi( ~ I 
"' 

(4'T) ~~-it, OWl qRCfi("tt"'11 H
0 
CfiT~~Cfil ~t, fct*~~Cfi) 

~ ~ ~ffcilc< ~ m ~ \jfffiT t 1 

(tt) ~mil 1 o ~ ~ O?.IT ~ ~ w ~ cr 5 ~~1~<r CfiT "itlR' Cfi'{ffi t, 
'ffi' ~ CfiT q(ffi~Cfi ttR a*,~ qi ~·lcfiffictl ttR 'a'~ 'ffi;r ~ mm I 

(~) ~ ~ l'lffi•I•H ~-it~~~: y = Xp + u, 51l 3ij411Hd ~ 

~ = (X'X)"' X'y qi ~ ~ -;:ffiT Cfi( ~. ~ X's qi ~ ~ ~411:f{qCfldl imJ 

tl 
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2. (a) Consider the regression model Yi = {31 + f32X2i + f33X3i + ui where i = 1, 2, ....... n. 

Assume the ui satisfy the classical OLS assumptions. 

(i) Write the regression model in matrix notation clearly defining all 

matrices. 

(ii) Using matrix algebra calculate p and var-cov(~), if Y, X
2 

and X
3 

take values given by the vectors: y = (3, -3, 1, -1), x2 == (1, 0,-1' 0) 

and X,= (LO.l,-2). 

(iii) Write down R2 using matrix notation and find its value. (8) 

(b) In the regression model Yi = 130 + I3 1Xi + ui , let Z be an instrumental variable 

(IV) for X. 

(i) State and explain the conditions that should be satisfied for Z to be an 

IV. 

(ii) Now assume the ui satisfy the usual OLS assumptions including 

cov(x., u) = 0. What are the consequences for statistical inference 

regarding 13
1 
of using IV estimation rather than OLS in this case? 

(7) 

(Cfi) ~ ~Rt<~llf'1 ~ Yi = l3 1 + I3 2X 2i + I33X3i + ui 1R ~ cot I ~ i = 1, 2, ....... n 

~ ~ u. Cf&IIRtCflM OLS ~ llRffilaiT CfiT ~ 'Cfi«'fT t I 
I ~ 

(i) ~~'ctil~~~~m~. ~~~~~'ctil 

~I 

(ii) ~ <i\\J1<~1fi11a 'CflT ~ cgcfi ~ Cf var-cov(~) ~ l'f01'1l ~. ~ Y, X
2 

q X
3 
~: Y == (3, -3, 1, -1), X

2 
== (1, o, -1, O) q X

3 
= (1, o, 1, -2) IDU 

~~~~tl 

PTO. 
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(i) zcfi~IV~~cfi~~NJ~qrffi~~~~~~ 

~I 

(ii) 3W +nf.W ctT u; cov(X.,u) = 0 ~ ~ ~ OLS ~orr~~ 

Cfi«tT t I~~~ OLS ctl ~, p cfi IV~ CfiT ~ "CfiB ~ 
·~iiR04cN ~ cfi ~ ~ ~ ~ t ? 

3. (a) Using panel data the fixed effects regression model is : 

Y. = P,. + P
2
X

2
. + P

3
X

3
. + u. where i = 1.2, ....... ,N and t = 1 ,2, ...... T. 

II I It 1! 1! 

Suppose that the idiosyncratic errors u. have zero mean, constant variance 
It 

cr~ and there is no autocorrelation across cross section and time series 

units. Show that first differencing induces negative serial correlation of 

a certain value between adjacent differences ~u;, and ~u;,+, and find this 
value. (7) 

(b) To study the rate of growth of population in a certain country over the 

period 1970-1995, the following model was estimated; (t- ratios are given 

in brackets) 

Model 1 : 

Model2: 

In(PoP), = 4.73+0.024t 

t = (781.25) (54.71) 

ln(PoP}, = 4.77+0.015t-0.075D, +O.OllD,t 

t = (2477.92) (34.01) ( -17.03) (25.54) 

where Pop = population in millions, t = trend variable, and D, = 1 for 

observations beginning in 1978 and zero before 1978 and 1n stands for 

natural logarithm. 

(i) In model 1, what is the rate of growth of population over the sample 

period? 
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(ii) Are the population growth rates statistically different pre- and post-

1978? Explain. Jf they are different, what are the growth rates for 

I970-77 and I978-1995? 

(iii) Suppose you were to test whether the population growth rates for 

three time periods, namely 1970-77, 1978-86 and I987-95 are 

statistically different. How would you rewrite the model above ? Write 

down the regression model and explain how it could be used for this 

purpose. (8) 

y = J3,. + J32X2. + J33X3. + U. ~ i = 1.2, ....... ,N O?.TT t = I ,2, ...... T. 
It I It It It 

~~em~~~ u;, Cfif~~. ~~ cr~ O?.TT~ ~ 

q ~ ~ ~ctil~· ~ ~: ~-~ ';fift t I ~em Wl+f ~. ~U. q 
It 

~Uit+l 'ct ~ ~ 'ct ~ ~ ~ ~ 'ct :;ftOIIfllcti ~: ~-~ Cfi) ~ 

CfittiT t O?.TT ~ ~ Cfi) ~ W I 
"' 

('{Cf) ~ ~ ~ ~ 1970-1995 em~ 3rc1fu '!R lil'1~i<&ll em~ em G( CfiT 3W:r:Ff 

~ ct ~. f.:I+<1~Rqo ~ Cfi) 31'1JJtf.:lo M 1T'IT: (t-~ ~ ~ ~ ~ ..., ..., 

~ I : ln(P;}, = 4.73+0.024t 

t = (78I.25) (54.71) 

~ 2: ln(P;}, = 4.77 +O.OI5t-0.075D, +0.011D,t 

t = (2477.92) (34.01) (-17.03) (25.54) 

~Pop= lil'1~i<&ll ~~. t=~~O?.TT D, =I 1978~ ~m~ 31qct)q:;;ofl· 

'ct ~ q ~ 1978 ~ ~ 'ct ~ O?.TT ln CfiT ;wi SUrtfdCf, (1l~IRC!Ji t I 

PTO. 
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(ii) CRIT 1978 ~ ~ Cf ~ ~ lii''Hi<041 ~ ~ ~iiRC4<tl~ ~ ~ f':F:r t 7 (l~$11~Q I 

~ 11'5 f':F;:r t, "ffi 1970-77 q 1978-1995 ~ ~ ~ G{ qm t 7 

(iii) 1lA" ~ cfit awl" cn1 11'5 ~ ~ t cfit "ffi;:r ~ ~ ~ ~: 

1970-77, 1978-86 Cf 1987-95 ~ ~ li1'1(l.<041 ~ ~ (l.IRC4<tl~ m ~ f':F:r 

t I awl" -a;-q( ~ ~ ~ C1i1 -q;f: ~ ~ 7 ~Rt~l~'1 ~ ~ ~ 
"' 

(i~$11~Q ~ ~ ~ ~ ~ ~ ~ ~ "iiiTq I 

4. (a) Consider a sim~lc regression model to estimate the effects of personal 

computer (PC) ownership on college grade point average(GPA) for final 

year students at a university : 

where PC; is a binary variable indicating PC ownership. 

(i) Explain why PC ownership may be correlated with u;? 

(ii) Explain why PC is likely to be related to parent's annual income. 

Does this mean that parental income is a good IV for PC ? Why or 

why not? 

(iii) Suppose that, two years ago, the university gave grants to buy 

computers to half of the incoming students, and the students 

who received the grants were randomly chosen. Explain how you 

would use this information to construct an instrumental variable 

for PC. (7) 

(b) Consider the distributed lag (DL) model : 

(i) What a priori restrictions are imposed on the ~ coefficients in the 

Koyck model ? 

(ii) Describe the Koyck transformation to show how the DL model can be 

transformed to an estimable model. 
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(iii) If u, satisfy the standard OLS assumptions, state and derive the 

features of the transformed disturbance term v. What are the 
I 

· implications for OLS estimation ? (8) 

(Cfi) ~ fclliqfcl<al{"'ll ~ ~ cri ~ ~ ~ ~ m ~ ~ (GPA) ~ ~ 

ctiWLc< (PC)~ fqiM~ ~ ~ cfit 3i'j~1Rct ~ ~ ~ ~ 1>1RI~1~~ ~ ~ 

~~: 

(ii) ~~$11~~ CfliT PC~ 'lffi'IT-fffir em~ 3IT'f ~~~<iT~~ I 

CfliT ~ <r5 3N ~ em 'lffi'IT- ftffir em ;m<:r PC ~ ~ ~ ~ IV ~ ? CfliT 

~ Cfll) ~? 

(iii) ~~em G1 ~ ~ fclliqfcl'llli!'tll ~ 3llU ~ ~ ci1 CflWL<:< CfiT Sfi!f 

~ ~ ~ w:c <fi wn m ~ ci1 me- w:o ~ ~ ~ct<~cil i1T ~ '¥f7l'IT 1 

~~$11~q ~ aw:r PC ~ ~ ~ mwf<fi ~ CfiT FPnw ~ ~ ~ ~ CfiT 
"' 

~m1 

(i) ~ ~ ~ 13 ~ ~ CfliT ~ ~ ~ ~ ? 

(ii) DL ~ ci1 ~ ~~ ~ ~ i'4H'1Rct ~ fcfim \JfffiT ~. CfiT ~~ 

~. ~ i\41"'ft(OI ~ em cxma:IT ~ I 

(iii) ~ u, ~ OLS ~it ci1 ~ Cfi«U ~. m i'41o:ctRct ~ ~ 

v em fcl~lllctlaft CfiT ~ ~ ~ ~ OLS ~ ~ ~ ~ CfliT 
t "' "' 

5lit? 

PTO. 
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5. (a) Consider the regression model: Y = ~ 1 + ~ 2 x. + u. where x =X -X and 
I I I 1 I 

i = 1 ,2 .... n and assume the CLRM assumptions are satisfied. 

(i) Write the model using matrix notation, clearly defining all matrices. 

(ii) Derive the p vector and the var-cov( p) matrix. 

(iii) Discuss the unbiasedness properties of p. (7) 

(b) The regression model postulated is : 

where v; is the desired or long-run business expenditure for new plant and 

equipment, X, is sales and t represents time. Using the stock adjustment 

model, and data on fixed plant and equipment in manufacturing and sales for 

the period 1970-1991, the following results were obtained : 

Dependent variable: Yt 
Method: Least Squares 
Qbservations 1971-1991 (T = 21) 

coefficient std error t-ratio p4 value 
const -15.1040 4.72945 -3.194 0.0050 *** 
Xt 0.629273 0.0978191 6.433 4.70e-06 *** 
Yt (-1) 0.271676 0.114858 2.365 0.0294 ** 

Mean dependent·var. 109.2167 S.D. dependent var 51.78550 
Sum squared resid. 690.5208 S.E. of regression 6.193728 
R-squared 0.987125 Adjusted R-squared 0.985695 
F(2, 18) 690.0561 P-value(F) 9.72e-l8 
Log-likelihood -66.47341 Akaike criterion 138.9468 
SGhwarz criteriQ.n 142.0804 Hannan-Quinn 139.6269 
Rho 0.229740 Durbin-Watson 1.518595 

(i) Show how the stock adjustment model's hypothesis regarding v; has 

been used to transform the model into an autoregressive model. Write 

down the transformed model and outline its features. 
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(ii) What is the estimated coefficient of adjustment? Explain what it means. 

(iii) Write down the estimated long- and short- run demand functions for 

expenditure on new plant and equipment. (8) 

(en) !>!RI<IIJI"'l ~: Yi=PI +P2\+ui lR~~ I~ X;= xi- X~ i= 1,2 0000 n 

3ik ~ ctl CLRM Jtl~dl~ ~ m "cit t I 
"' 

(i} ~ ~ CfiT ~ ~ ~ ~. \liT ~ ~ ~ ~ m -a 
~CRill~ I 

(iii} p ctt ~ W~4lldi3IT ctt ~ ~ I 

((q) GFfT'IT l"r<:IT ~ ~ ~ t : 

t ~ ~ ~ t I~ ~Jt14'1"'1d ~. WHJJlOI ~ ~ ~ q JqCfl(oTI.lR w ~ 
~Jt£11qfU 1970-1991 ~ ~ ~ CfiT ~ ~. H+=01~Rqt1 Wunlf 1ARf ~ t: 

Dependent variable: Y t 
Method: Least Squares 
O]JServations 1971-1991 (T = 21) 

coefficient std error t-ratio p-value 
const ~15.1040 4.72945 -3.194 0.0050 *** 
Xt 0.629273 0.0978191 6.433 4.70e-06 *** 
Yr (-1) 0.271676 0.114858 2.365 0.0294 ** 

Mean dependent-var. 109.2167 S.D. dependent var 51.78550 
Sum squared resid. 690.5208 S.E. of regression 6.193728 
R-squared 0.987125 Adjusted R-squared 0.985695 
F(2, 18) 690.0561 P-value(F) 9.72e-l8 
Log-likelihood -66.47341 Akaike criterion 138.9468 
Schwarz criteriQ.n 142.0804 Hannan-Quinn. 139.6269 
Rho 0.229740 Durbin-Watson 1.518595 

PTO. 
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{i) ~ ~ Y; ~ ~ ~ ~ ~PII~Ill"'' ~ cfiT qf{Cf)("'"l"''laiT "Cfil ~ ~ ~ 

~ ~ aifcT $1RI~II~ ~ ~ f\41PdRd ~ ~ -~ ~ ~ 1J!IT t I 

f\41PdRd ~ ~ ~ ~ f4?JIIIdlaiT CfiT ~ ~ I 

{iii) OW~ q \34Cfl(Olr 1R ~ ~ ~, 3ij~lf.'id ehlCfliJl"'' q 3f("'""CfliJl'1 ~ ~ 

~~I 

6. (a) Consider the following regression results for a model of consumer's 

expenditure on food using quarterly data from 1985(Q I) to 1994(Q2). 

lnCons
1 

= 2.717238 + 0.414366lnDisp
1 

t = (4.712091) (3.281340) 

R2 = 0.230230 

where 

lnConst
1 
= 

logarithm of a consumer's expenditure on food in million Rs at constant 

1992 prices and 

lnDisp
1 
=logarithm of disposable income in million Rs at constant 1992 prices 

To check for model misspecification, Ramsey's RESET test was used and 

the following results were obtained using l~ns2 as an additional regressor. 
• t 

1~1 = -204.0133 - 204.4012lnDisp
1 
+ 53.748421~~ 

t = (-4.602369) (-4.654470) (4.663918) 

R2 = 0.525270 

(i) Describe the Ramsey RESET test procedure for model misspecification. 

(ii) What are your conclusions regarding model misspecification on the 

basis of the test ? (9) 

(b) (i) Explain why a proxy variable for an omitted variable cannot be a good 

instrumental variable. 
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(ii) The Granger causality test is a test of precedence rather than a test of 

causality. Do you agree? Explain. (6) 

(<fi) I985(Ql) ~ t994(Q2) ~ ~ ta CfiT ~ ~. (qM 1R ~ ~ a:m ~ 
~ ~ ~ ~ Ptki~R'c4d stRi~l+t'1 qf<uu~· 1R ~ cfit : 

lnCons1 = 2.717238 + 0.414366lnDisp1 

t = (4.712091) (3.2~1340) 

R2 = 0.230230 

~ lnConst
1 
= 1992 "ctt ~ ~ 1R ~ m= ~ (qM 1R ~ ~ a:m CfiT 

t"'t41Rc;+t t I ~ lnDispt = 1992 ctt ~ ~ 1R ~ m ~ ~ ~ CfiT t"'t~IRc;+t 

tl 

~ ~ ~ ~ fctcRuT "ctt ~ CfiB ~ ~. ~ ~ RESET WalUT CfiT ~ 

fcfi<:rr l1'IT ~ 1~2 cit~ 3!Rift:ta 1mR ~ m ~ ~ ~ f.lki~Rqd 
t 

~~~tl 

1~ = -204.0133 - 204.4012lnDisp + 53.748421~2 
t t t 

t = (-4.602369) (-4.654470) 

R2 = 0.525270 

(4.663918) 

(i) ~ ~ ~ ~ fctc:Rur ~ ~ ~ ~ RESET -qf{e:rur mm "ctt ~ 

cfitl 

(ii) ~ ~ 3fTUR 1R ~ ~ ~ ~ fctcRuT ~ ~ ~ anqcfi ~ ~ 

t? 

(~) (i) '(1+f$11~q ~ ~ ~ 'q{, ~ 'q{ ~ ~ ~ ~ '(1614Cfi 'q{ o:rnT it 
~I 

(ii) ~ ctilli\~R: w~. ~ ctil;j)~R: ~ctt~~ ~Cfil~t 1 

qlJf 3fTlf ~ ~ ? '(1+1$11~~ I 

P.TO. 
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7. (a) Assume that the true population regression equation is : 

Assume further that the assumptions of the CLRM are satisfied but we are 

unable to observe the actual values ofY. The observed values ofY* differ 

from the actual values as follows : 

y• = Y. +E. 
I I I 

where E. denotes the measurement error in Y.. The model estimated. i~ 
I I 

therefore 

Show that the estimated slope coefficient is an unbiased estimator of the true 

~2 • What is the effect of measurement errors in the dependent variable on 

var(~)? State the necessary assumptions clearly. (6) 

(b) (i) Why is fixed effects least squares dummy variable (FELSDV) model 

better than pooled OLS when using panel data? Compare the two 

methods of estimation. 

(ii) Based on hourly compensation rate in manufacturing in US dollars, 

Y(in per cent) and the civilian unemployment rate, X(index, 1992= 

1 00) for Canada, the United Kingdom and the United States for the 

period 1980-2006 the model postulated is : 

Table 1 gives the pooled regression results and Table 2 gives the results 

using fixed effects least squares dummy variable method (FELSDV). Table 

2 also gives the results of the test for differing cross section intercepts. 

Describe the test and the conclusions from it regarding pooled and 

FELSDV models for the panel data in this exercise. 
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Table l 

Modell: Pooled OLS, using 81 observations 
Included 3 cross-sectional units 
Time-series length = 27 
Dependent variable: comp 

Coefficient Std. Error t-ratio p-value 

Const 184.441 10.3233 17.87 I. 78e-029 *** 
Un -11.6030 1.32775 -8.739 

' 
3.15e-013 *** 

Mean dependent var 97.56173 S.D. dependent var 34.8790~ 

Sum squared resid 49486.39 S.E. of regression 25 .. 02818 
R-squared 0.491530 Adjusted R-squared 0.485093 
F(l, 79) 76.36796 P-value(F) 3.15e-13 
Log-likelihood -374.7417 Akaike criterion 753.4834 
Schwarz criterion 758.2723 Hannan-Quinn 755.4047 
rho 0.840386 Durbin-Watson 0.268755 

Table 2 

Model 2: Fixed-effects, using 81 observations 
Included 3 cross-sectional units 
Time-series length = 27 
Dependent variable: comp 

coefficient std. error t-ratio p-value 

const 193.868 '11.3930 17.02 8.27e-028 *** 
un -12.8621 1.47651 -8.711 4.32e-013 *** 

Mean dependent var 97.56173 S.D. dependent var 34.87909 
Sum squared resid 47245.91 S.E. of regression 24.77061 
R-squared 0.514551 Adjusted R -squared 0.495637 
F(3, 77) 27.20529 P-value(F) 4.23e.-12 
Log-likelihood -372.8652 Akaike criterion 753.7305 
Schwarz criterion 763.3083 Hannan-Quinn 757.5732 
rho 0.792163. Durbin-Watson 0.326033 

Test for differing group intercepts -
Null hypothesis: The groups have ~;t common intercept 
Test statistic: F(2, 77) = 1.82574 
with p-value = P(F(2, 77) > 1.82574) = 0.168004 

P.TO. 
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~ ~ ~ ~ ~ CLRM ~ 'il"'lldlq ~ ~ t, ~ 61f Y cfi- qlttt~Cfl ~ ...., g~ ....:. C"-

q?r ~ ~ ~ t I Y* cfi-~ ~ ~, qltttf4Cfl ~it R+11R1Rqd VcfiR it ~ 
"' "' 

t: 

~ ~ ai'j'llRd m ~~ qJtttf4Cfl p
2 

CfiT ~ ~ ~ t, var(0';) lR 

~ 'tR ~ "J[fq ~ CfiT CF:IT ~ t ? ~ ~3IT q?r ~ ~ it ~ I 

(~) (i) ~ ~ m CfiT ~ ~ ~. m ~ W-R ~ ~ ~ S1TI w 

(FELSDV)~, ~~ OLSit~~t? ~~~fcfiWU 

~ "ffi'AT ~I 
"' 

(ii) ij'ilMfil 1980-2006 cfi-~ <i"11{f2g ~. <i"11{f2g ~ ~ cfi;:nsr cfi-~ 

Rlf4Rlq"1 ~{);ipll{l ~. X (~~CfliCfl 1992 = I 00) ~Pt'l'io1 ~ ma- tiel e-TA~ 

us mw ~ tfi- 3ITUR 'tR ~ l1m ~ #Fr t : 

a1R1Cfl1 1 ~ S1RI<~t'i"1 qf{uu~{f ?it ~ t ~ ~-2 W-R ~ fffi:c ~ 

S1TI 'tR (FELSDV) ~ CfiT ~ ~ ~ ~ t I dlRlCfll 2 ~ 

~ ~ {"'C<flCCij cfi- ~ ~ cfi- qf{ouifl· ?it ~ ~ t 1 ~ ~ 1l 

~ ~ cfi" ~ ~ Cf FELSDV ~ cfi" ~ 1{ ~ ~ ~ f.ilscti~ ~ 
"' 
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Table 1 

Modell: Po.oled OLS, using 81 observations 
.. 

Included 3 cross-sectional units 
Time-series length = 27 
Dependent variable: comp 

Coefficient Std. Error t-ratio p-value 

Const 184.441 10.3233 17.87 l.78e-029 *** 
Un -11.6030 1.32775 -8.739 

I 
3.15e-Ol3 *** 

Mean dependent var 97.56173 S.D. dependent var 34.8790> 
Sum squared resid 49486.39 S.E. of regression 25'.02818 
R-squared 0.491530 Adjusted R-squared 0.485093 
F(l, 79) 76.36796 P-value(F) 3.15e-l3 
Log-likelihood -374.7417 Akaike criterion 753.4834 
Schwarz criterion 758.2723 Hannan-Quinn 755.4047 
rho 0.840386 Durbin-Watson 0.268755 

Table 2 

Model 2: Fixed-effects, using 81 observations 
Included 3 cross-sectional units 
Time-series length = 27 
Dependent variable: comp 

coefficient std. error t-ratio p-value 

const 193.868 '11.3930 17.02 8.27e-028 *** 
un -12.8621 1.47651 -8.711 4.32e-013 *** 

Mean dependent var 97.56173 S.D. dependent var 34.87909 
Sum squared resid 47245.91 S.E. of regression 24.77061 
R-squared 0.514551 Adjusted R-squared 0.495637 
F(3, 77) 27.20529 P-value(F) 4.23e-12 
Log-likelihood -372.8652 Akaike criterion 753.7305 
Schwarz criterion 763.3083 Hannan-Quinn 757.5732 
rho 0.792163. Durbin-Watson 0.326033 

Test for differing group intercepts-
Null hypothesis: The groups have a comnion intercept 
Test statistic: F(2, 77) = 1.82574 
with p-value = P(F(2, 77) > 1.82574) = 0.168004 

PT.O. 
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AREAS UNDER THE STANDARDIZED NORMAL DISTRIBUTION 

Example 

Pr(O:::; Z:::; 1.96) = 0.4750 

Pr(Z ;:: 1.96) = 0.5 - 0.4750 = 0.025 

z 
0 J.96 

z .00 .01 .02 .03 .04 .05 .or .07 .OS .OS 

0.0 .0000 .0040 .0080 .. 0120 .0160 .0199 .0239 .0279 .0319 .0359 
~-1 .0398 .0438 .0478 .0517 .0557 .0596 .0636 .0675 .0714 .0753 
0.2 .0793 .• 0832- ~0871 :0910 .0948 .0987 .1026 . .1064." .1103 .1141 
0.3 . 1179 .1217 ,1255 .1293 .1331 .1368 .1406 .1443 .1480 .1517 
0.4 .1554 .1591 .1628 .1664 .1700 .1736 .1772 .1808 .1844 .1879 
0.5 .1915 ,1950 .1985 .2019 .2054 ;2088 .2123 2157 .2190 .2224 

0.6 ;2257 .2291 .2324 .2357 .2389 .2422 .2454 .2486- .2517 .2549 
0.7 .2580 .2611 .2642 .2673 .2704 .2734 .2764 .2794 .2823 .2852 
0.8 .2881 .2910 .2939 :2967. .2995 .3023 .3051 .3078 :3106 .3133 
P.e .!'i159 .3186 . :3212 ;9238 . .32G4 .3289 .3315 .3340 .3365 .3389 
1.0 .3413 .3438 .3461 .3485 .3508 .3531 .3554 :"3577 .3599 .3621 

1.1 . 3643 : .3665 . .3686 .3708 .3729 .3749 .3770 .3790 .3810 .3830 
1.2 .3849 ;3869 .3888 :3907 .3925 .3944 .3962 .-3980 ,3997 .4015 
1.3 .4032 .4049 . .4066 .4082 .4099 .4115 .4131" .4147 .4162 .41n 
1.4 .41.92 .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". .4513 .4582 .4591 .4599 .:4608 .4616 -.4625 .4633 
1.8 .4641- .4649 .4656 .4664 .4671 .4678 .4686 .4693 .4699 .4706 
1.9 .4713 ~719 .4726 .4732 .4738 .4744 .4750 .4756 .4761 .4767 
2.0 An2 .4718· .4783 A7B8 .4793 .4798 .4803 .4808 .4812 ,4.817 

~J .4821 .4826 .4830 .4834 .4838 .4842 I .4846 .4850 .4854 .4857 
2.2 .4861 .4864 .4868 .4871 .4875 .4878 .48131 .4884" .4887 ,4~90 
2.3 . .4893 ,4896 .~98. ,.4901 .4904 .4906 . .4909 .4911 .4913 .491~ 
2.4 .4918 .4920 .-4922 .4925 .4927 .4929 .4931 .4932 .4934 .4936 
2.5 .4938 .4940 . .4941 .4943 .4945 .4946 .4948 .4949 .495:1 .4952 

2.6 .4953 .4955 .4956 .4957 .4959 .4960 .4961 .4962 A963 .4964 
2.7 .4965 ,4966 "".4967 .4968 .4969 .4970 .4971 .4972. .4973 .497~ 

2.8 -.4~74 .4975 .4976 ;4977 .4977 .4978 .4979 .4979 .4980 .498:1 
·2.9 .4981 .498.2 .4982 .4983 .4984 .4984' . .4985 .4985 .4986 .4986 
3.0 .4987 .4987 .4987 .4988 .4988 .4989 .4989 .4989 .4990 .4990 
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PERCENTAGE POINTS OF THE t DISTRIBUTION 
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Example 

Pr{f > 2.086) =.: 0.025 

Pr(t > 1.725) = o.os 

Pr{ltl > 1.725) = 0.10 

~ 0.25 
0.50 . 

1 1.000 
2 0.816 
3 0.765 

.. 4 0.741 

for d.f. = 20 · 

0.10 0.05 
0.20 0.10 

3.078- 6.~14 
1.886 2.920 
1.638 2.353 

. 1.533 . 2.132 

5 0.727 .. .. 1.476 2.015 
6. 0.718 1.440 1:943 
1 0.711 1.415 1.895 
a. 0.706 1.397 1.860 
9 0.103 1.383 1.633 

10 0.700 1.372 1.812 
11 -· 0;697. 1.363 ... 1?796 .. 
12 0.695 1.356 1.782 
13 0.694 1.350 1.771 
14 0.692 1.345 1.761 

15 0.691. 1.341 1.753 
1.6 0.690 1.337 1.746 
17 0.689 1.333 1.740 
10 . 0.698 1.330 . 1~734 
19 : :o.6B8 1.328 1;729 

20 0.687 1.325 1.725 
21 0.686 i.323 1:721 

. '. 

22 0.686 1.321 1.71.7 
23 0.685 t3l9 1:7H 
24 0.685 'L318 1.711 
25 ·0.684 1.-316 t7Q8 
26 0.684 1:315 1.706 
27 0.£84 1.314 1,703 
28 0.683 1.313 1.701 
29 0.683 1.31i 1.699 

30 0;683 1.310 1'.697 
40 o;6si · 1.303 1.684 
60 0~679 1.296 1.671 :;JJ.677 1,289 1·.'658 

0.674 1.282 1.64$ 
-----

0.025 0.01 
o.o: 0.02 

12.706 31 .. 821 
4..3.Q3 6.965 
3.182 4.541 
2.776 3.747 

2.571 3.365 
2.447 3.143 
2.365 2.998 
2.306 2.896 
2.262 2.821 

2.228 2.764 
2;201 : 2_]18 .. 

2.179 2.681 
2.1.60 2 .. 650 
2.145 '2:624 

2.131 .2~602 

2.120 2.5.83 
2.110 2.567 
2.io1 2.552 
2.093 2.539 

2.086 2.528 
2.080 2.518 
2.074 .2.508 
~;t)69 2.500 
2.064 2A92 

2.060 
.. 

2.4~$ 
2 .. 056 2.479 
2.052 2.473. 
2.048. 2.467 
2.045 2.462 

2.042 2.457 
2.021 2.423 
2.000 2.390 
1.980 2.358 
1.960 2.326 

0.005'. 
0.010 

63.657 
9.925 
5.841 
4.604 

4.032 
3.707 .. 
3,499 
3.355 
3.250 

3.16.9 
:t106 
3;055 
3.012 
2.977 

.2.947 
2.921 
2.898 

• 2.878 
2.861 

2.845 
2.831 
2.819 

. 2.807 

,2.797 

2 .. 787 
2:779 
2.771 
2.763 
2.756 

2.750 
2]04 
2;660 
2.617 
2.576 

.. 
'0.001 
o.oo:: 

318.31 
22.327 
10.214 

7.173 

5.893 
5.208 
4.785 
4.501 
4.29 

4.14 
-4;()2 
3.93 

7 

4 
5 
0 
2 
7 

3.85 
3.78 

.3.73 
3~68 
3.64 

3 
6 
6 
0. 
9 

3~61 

3.57 

.3.55 
3.52 
3;50 

2 
7 
5 
5 3.48 
7> 3.46. 

3.45 0 
35 

1 
3.4 
3.42 
3.4 08 

6 3.39 

3.38 
3.30 

5 
7 
2 
0 
0 

3.23 
3.16 
3.09 

P. T.O. 



UPPER PERCEI-ITAGE POINTS OF THE FDISTRIBUTION 

Exam pi• 

Pr(F > 159) a 0.25 
Pr(!':·::.: 2.42) • 0.10 ford.£. N1 = to 
Px(f> 3.f4j • O.oS nnd N1 ~ 9 
Pr(l' > 5.26j • O;Ot·· 

~~ ~~ 
denorr• d.!. for numeratorN1 d.f. for r· rmeralor N, d 
inBttir _ Qnon 

N.z Pr 1 2' ·3 ( 5 l! 1 8 9 1.0 11 12 · 15 20 24· 30 ~0 50 60 100 120 200 SOO "'-' p,-- ~:to' 

.25 _-5:63 7.50 }.20' _8:58 8.82. 8:98· 9.10 9.19 9.26 9.32 9.36 9.41 9.49 9.58 9.63' 9.67 9.71 9.74 9.76 9.78 9.80 9.82 9.8•1 9.85 .25 
1 ; 10 39.90 49.50 . )3.60 55.8ti, 57.20· 58,20 58,90 59.40 59.90 60.20 60.50 60.70 61.20 61.70 62.00 62.30 62.50 62.70 62.80 63.00 63.10 63.20 63.30 63.30 .I 0 1 

.05 161.00 200.00 218.00 225.00 230.00. 234.00 237:00. 239.00 . 241.00 242.00. 243.00 244.00 248.00 248.00 249.00 250.00 251.00 252.00 252.00 253.00 253.00 254.00 254.00 25•1.00 .05 

.2s 2.57 oa.oo ~:ls 3.23.. 3.28 · 3:31 3.34 3.35 _3.37 3.38 3.39 3.39 3.4i 3.43 3.43 3.44. . 3.45 3.45 .. 3.46. . 3.47 3.47 3.48 3Ao 3.·18 25 
2 .10 8.53 9.00 9.16 . 9.24 9.29 9.33 9.35 9.$7 9:38 9.39 9.40 9.41 9.42 9.44 9.45 9.46 9.47 9.47 9.47 9.48 9.48 9.49 9.4~ 9.49 '10 2 

.05 18.50 19.00. 19 .. 20 19.20 .19.!30 19.30 19.40 19.40 19.40 19.40 19.40 19.40 19.40 19.40. 19.50 19.50 19.50 19.50 19.50 19.50 19.50 19.50 19.50 tG.SC .05 

.01 98.53 99.00 . 99.20 9!1.20 09.30 9!},30 99.40 99.40 99.40 99.40 99.40 99.40 99.40 99.40 99.50 99.50 99.50 99.50 99.50 99.50 99.50 99.50 99 50 99.50 .01 

,25 2.02 2.28 2;36, '2,39 '2.41 2.42 2A3 2.44 2.44 2.44 2.45 2.45 2.46 2.45 2.46 2.47 2.47 2.47 2.47 2.47. 2.47 2.47 2.47 2.47 .25 
3 .10 5.54 5:46 5:39 5.34· 5.31 5.2S 5.2? 5.25, 5.24 5;23 5.22 5.22 5.20 5.18 5.18 5.17 5 .. 16 5.15 5.15 5.14 5.14 5.1~ 5.14 513 .10 3 

:05 10.10 9.55 9.28 9.12 9.01 8.94 8.89 8.85. . 8.S1 8.79 8.76 8:74 . 8.70 8.66 8.64 8.62 8.59 8.58 8.57 8.55. 8.55 8.54 8.53 8.53 .05 
.Q1 34.1o :ib.eo 29.so ·2a.1o 28.2o 2r.so· 21.10 21.so · 27.3o 21.20 21:10 2t.1o 26;9o ·25.10 26:60 26.50 2s.4o 25.4o 26.30 26.2o 2s.2o 26.2o 25.10 2s.1o .o1 

.2s. u1 2.00 2.05 2.o6 2.01 2:o6 2.08 2:oe 2.oa 2.08 2.o6 2.o8 2.08 2.o8 2.o8 2.o8 2.o8 2.08 2.o8 . 2.06 2.o8 2.o8 2.o8 2.os zs 
4 .10 4.54 4.32 4.19 4.11 4.05 4:01 3.9il' 3.95 3.94 3.92 3.91 3.90 3:87 3.84 3.63 3.82 3.80 3.60 3.79 3.78 3.78 3.n 3.75 3.i6 .1o • 

.05 7.71 6.94 6.59 6.39. 6.28· 6.1a 6.09 6:04 6.00 5.96· 5.94 5.91 ' ··S.86 5.80 5.77• 5.75 5.72 5.70 5 69 5.66 5.66 5.65 5.64 : .. E3 OS 
.m 21.20 1a:oo tG:7o 16.00 15.50 15.20 15.00 14.80 14.70 14.50 14.40 14.40 14.20 14.00 13.90 13.80 13.70 13.70 13.70 13.66 t3.60 13.so 13.so 1:t;,·; .o1 

.25 1.69 1.85 1.88 1.89 tt!9 1.89 l.a9· 1.89 1.89 LB9 1.89 ta9· 1.89 1.88 1.88 1.88 1,88 1.88 1.87 1.87- 1.87 1.87 te; :.e;· .2s 

5 .1o 4.08. 3.7a a.ez. a.s2 3.45 3Ao 3.37 3.34 3.32 a.jo ·w 3.27 · 3.24 a.21 3.19 3.17 3.16 3.15 3.14 3.13· 3.12 3.12 3.11 3.10 10 5 
:o5 6.61 5.79 5.41 5.19 .5.05 4.95 4.8a 4.82 4:17 4.74 4.71' 4.68 ' 4.62 4.56 4.53 4'50 4.46 4.44 4.43 4.41' 4.40 4.39 4.37 4.3>3 .% 
.01 1a.30 13,3o 12.10 11.40 11.00 1.0.10 10.50· 10:ao 1o:2o ·10.10 9.95 9.89 9.72 9.55 9.47 9.38 e.29 9.24 9.20 9.13 9.11 9.08 9.04 9.C2 o: 

.25. '1.62 · t:78 1.1a · 1;19 ·1.79 J.71l 1.78 1.78' t.n 1.77 1.77 ~:rr 1.76 1.1a 1.75 1_.75 1.1s 1.1s 1.74 1.74 1.74 1.74 u• 1 ;·~ 2s 
5 JO 3.18 3.46 3.29· 3.18 !!.11 -3:05 3:01 2.98 2.!le. 2.94 2.* 2.90 2.87 2.84 2.82 2.80 2.78 2.77 2.76 2.75 2.74 2.73 2.i3 ?..7?. 10 6 

.o5 s.99 5.14 4.76 4.53· u9 4.28 4•21 ~·.16 4.1o 4.o6 4.03 ~.oo 3.94 3.87 a.s4 a.81 3.77 3.75 3.74 3.71 3.7o 3.69 3.ea 3.6i os 

.01 13.70 10.9o 9.7a. !l.15 fl.7S 8.47 '8.26 8:10 7.98 7,87 7;79 7.72 7:56 7.40. 7.31 7.23 7.14 7.08 7.06 6.99 6.97 6.93 S.90 6.88 .0! 

.25 1.57 1.70 1.72 1.72 1.71 1.71 1.70 1.70 1.69 1'.69 1;69 1.68 1.88 1.67 1.67 1.66 1.66 1.66 1.65 1.65 1.65 1.65 1.65 1.65 .25 

7 .i6 :i.59 .3.28 3.07 i!Js ··2.88 2.83 2.78 2.75 2.7t 2.10 2.68 2;67 2:63 2.59 2.sa 2.56 2.54. 2.s2 2.51 2.50 2.49 248 2.48 2 41 ;o 1 
.os 5_59 4..74 4.35· 4.12 3.97 3.87 3.79 3'.73 3:68 3.84 3.60 3.57 3.51 ··3.44 3.41 3.38 3.34 3.32 3.30 3.27 3.27 3.25 3.24 3.23 Oo 
_01 12.20 9.~ 8.45 7.85 7.48 r.r9- 6.99 5;84 .?.72 6,62 6.54 6.47 5.31 6.16 6:07 5.99 5.91 5.86 5.62 5.75 5.74 5.7o 5.67 5.ss 01 

.25 1.54 1.68 1.67 1:66 1.66 1.65 1.64 1.64 1.63 1.53 1.63 1.62. 1.62 1.6f 1.80 ).60 1.59 1.59 1.59 1.58 1 58 1.~8 1.58 ~-~~ .25 
11) 3 48 3' 11 2.92 2.81 ;!.73 2.67· 2.62 2.59 2.56 2.54 2.52. 2.50 2.46 2.42 2.40 2.38 2.36 2.35 2.34 2.32 2.32 2 .• 1 2.3G <-~' 10 8 8 

;05 5:32 4:46 4.07 3.84 · 3 .6~ 3.ss -3.50 3.44 3,:ig 3.35 3.31 3.2a 3.22. 3.15 3.12 3.08 3.04 2.02 30t 2.97 2.97 2.95 2.9< ~ :~ 1s 
_01 11 .30 8.65 7,59 7.01 6.63 e.37 6.1a 6.o3 5.91 5.81 s.73 s.s7 5.52 5.36 5.28 5.2o 5.12 sm 5.03. 4.96 4.9s 4.91 4.86 •.. , .o1 

_25 1_51 1.62. 1.83 r.~ 1.62 1.61 1.60 · 1.60 1.s9 ,_59 ·t:58 1.58 1.57 1.56 i.ss 1.55 1.55 1.54 1.54 1.s3 1.53 1.53 1.53 · ,:, ?5 
9 .10 3.36 3;01 2.81 .2.69 2:61 2.55 ~.51 2.47 2.44 2.42 .2.40 2.36. 2.34 _2.30 2.28 ·2.25 2.23 2.22 2.21 2.19 2.18 2.17 2.17 2.16 1C 9 

.os· s.12 428 3.86 3.63 3.48 3.37 3.29 ·3.23 3.18 a.14 s.to 3.07 3.01 2.94 2.00 2.8s 283 2.80 2.79 2.76 2.75 2.n 2.12 2.11 o!l 

.ot. 10.60 8.02 5.99 _6.42 6.00 5.80 s.61 s.41 s.35 s.26 s.18 s.11 4.96 4.81 4.73 4.55 4.57 4.52 4.48 4.42 4.40 4.36 4.33 u1 01 

--..J 
.;. 
0'1 -

-00, 
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d.f. tor 
defiOIT>o 
lrultor: 
Ni 

.10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

UPPER PERCENTAGE POINTS OF THE F·OIST~IBUTION{CONT1NUED) 

. ·Pr 

.25' 
.:Hi 
.OS 
.o, 
25 

.. .. 
.10 
.05 
.01 

.25 

.10 
.Q5 
. Q1 

.25 

.10. 

.os 

.oi 

.25 

.10 

. os 

.01. 

.25. 

.10 

.05 

.01 

.25 

.10 
;OS 
.01 

.25 

.10 

.OS 

.01 

.25' 

.10 

.OS 

.01 

.25 

.10 
.os 
.or 
.25 
.10. 
.05 
.Of 

1.49 
3.29 
.4.96 

1Q.qt\ 

1,47 
3.23, 
4;84 
9.65 

1.46 
3;18 . 
4.75 
9.33 . 

1.45 
3;14 
4:67' 
9.07 

1.44 
3.10 
4.60· 
8.86 

1.43 
:i.07 
~;54 
8.88' 

1.42' 
3.05 
4.49 
8.53 

1.42 
3.03 
4 .• 5 
s.•o 
1.41 
ao1 
4;41 
a.29 

·2· 

1.60 
.2.92 
·4:10 
7:56. 

1.58 
2;8~ 
·3,98 
7.:!1 

1..58 
2.81 
3.69· 
6.93 

f. 55 
2.78 
3.81 
6.70 

1.53 
2.73 
3.7~ 
8.51 

1.52 
2.70 
3.68 
6:36 
-1.51 
2.67 
3.63 
6.23 

1.51 
2.64 
3:59 
6.11 

1.50 
2.82 
3.S:S 
6.01 

1.41 1.49 
2.99 2.61 
4.38. 3.52 
8.18 5 .. 93 

1.40 1.49 
2.97 2.59 
4.35 3.49 

8.10 5.85 

3 

1.60 
2.73 
3.71 
6.55· 

1.~ 
~.66 

3.59 
.. 6.22 . 

1.56 
2.61 
s.49 
5.95 

1.$ 
2.56 
'3.41 
s.i4 
t53 
2.52. 
a:34 
5.58 

1:5,2 
2A.9 
'3.29 
5.42 

1.51 
2.46 
3.2~' 
5.29 

1.50 
z:44 
3:20 
5.18' 

1.49 
2.4~ 
3.18 
5;09 

d:f. lot numerator N1 

4 t; 

1.59 1'.59 
2.6\ 2.52 
3.48 3.33 . 
5.99 5.64 
1:51 1.56 
:2.54 2.45. 
:i.a6 ·3:20 
5.57 ·5.:32 

1.55 1.54. 
;!.48 2.'39' 
~.28 .3.11 
5.41 5.06 

1li3 1.52 
:2;-lj 2.:is 
3 .. 18 3.03 
5.21 4:86 

1.52 1.51 
2.39 2.31 
3.11 2.96 
5',04 4.69 

Ut lA.~ 
2.36 2.27 

. ~:: :: 
1.50 lAB 
2.33 :~:24 

3.01 2:85 
4.17. 4.44 

1.49 1,47 
2.:!t: 2:22 
2.98 2.81 
4.~ 4.34 

'1.48 1.4~ 

:2.29 2.20 
2.93 2.n 
'<!.58 4.25 

a 

1.58 
2.4& 
3.22 
5.39 

. 1.~5. 
2.39 . 
·3.09 
5,07. 

1.53 
2.33 
3,01) 
4.82· 

1.~j 
2.28 
2.92 
4.62 

1.50 
2.24 
2.85 
4.46 
1.48 
2.21 
2.79 
4.32 
1.47 
2.18 
2.74 
4.20 

'1.46 
l!.15 
2.71\ 
4.1d 

1.45 
2.13 
2.66 
4;01 

7 

1,57 
2.41 
3.14 
5.20 

1.54 
2.34 
3.01 
4.8~ 

1.52 
2.28 
2.91 
4.64 

1:50 
2.23 
2.83 
U4 

1.49 
2.19 
2'.76 
4.28 

1.47 
2.is-
2.71 

·4.H 
1,46 
2.13 
2:66 
4.03 

1.45 
2.10 
'2.61 
3.93 

1.44 
2.08 
2.58 
3.64 

1.49 1,47 1,46 1.44 1.43 
2.~0 2.27 
3.13 ~.90 

s.or 4.50 

1.48. 1.46 
2.38 2.25 
3,10 2.87 
4;94 4.43 

:i.1a ~1i 2.08 
2.74 2:53 '2,54 
4.17 3.94 a.n 
1.45 1.44 i.43 
2.16 2.09 2.04 
2.71 2.60 . 2.51 
4.10 3.87 3.70 

8 

1:58 
2.38 
3.07 
5.oe 
1.53 
2.30 
2.95 
4:74 

1.51 
2.24 
2.85 
4.50 

1.49 
2.2.0 
-c.n 
4.30 

1.48 
2.15. 
2.70 
4.14 

1.46 
2.12 
2.64 
4.00 

1,45 
2.09 
2.59 
3.89 

1.44 
2.o6 
2.55 
3.79 

1,43 
2.M 

.2.51 
3.7.i 

1.56 
2.35 
3.G2 
4.94 
1~53 
?.27 
2.90 

4.6:! 

1.51 
2.21 
2,8Q 
4.39 

1.49 
2.16 
2.71 
4.19 

1.-g 
2.12 
2.65. 
4.03 

.1.46 
2.09 
2.59 
3.89' 

1.44 
2.06 
2.54. 
3.76 

1.43 
2.03 
2.49 
3.68 

1.42 
2.00 
2.46 
3.So 

1.42 1.41 
2.02 1.98 
2.48 ·2.42 
3.63 3.62 

1.42 1.41 
2.00 1.96 
2.45 2.39 
3.56 3.46 

10 

1.55 
2.32 
2.98 
4.85 

1.52 
2.25 
2.85 
4.54 

1.50 
2.t9 
2:75 
4.30 

1.46 
2.14 
2.67 
4.10 

1.46 
2.10 

2:66 
3;94 

1.45 
2.08· 
~.54 
3.80 

1.44 
2.1)3 
2.49 
3.69 

1.43 
2.00 
2.45 
3.59 
1.42 
1.98 
2.41 
3.51 

11 12 15. 

1.55 1.54 1.53 
2.30 ;!.28 2.24 
2.94 2,91 2.85 
4.77 4.71 4.56 

1.52 1.51 1.50 
2.23 2.21 2.17 
2.82 2. 79 2. 72 
4.46 4.40 4.25 

1.50 1:49 L4B 
2.17 2i15 2.10 
2.72 2.69 2.62 
4.22: 4.16 . 4.01 

'1.47· l.47 1 ;46 
2,12 2.10 2.05 
2.63 . 2.60 2.53 
4.o2. 3.96 a.e2 
1.46 1045 t.44· 
2.08 2.05 2.0·1 
2:57 2.53 2.45 
9.86 3.80 3.66 

1.44 . 1.44 i.43 
2:04 . 2.02 1.97 
2.51 2.48 2.40 
·3.73 a.67 .3.52 

!:44 1.43 1.41 
2.01 1.99 1.94 
2.46 H2 2.35 
3.62 3.55 3.41 

1.42 1.41 i.40 
1.98 1.96 i .91 
2.41 2.88 . 2.31 
3:s2 g.45 ~.31 
1.41 . 1.~0 ).39 
1.96 1.93 1.1!9 
2.37 2.34 2.27 
3.43 3.37 3.23 

1.41 1,40 1.<10 1.38 
1.96 1:94· 1;91 ~.86 
2,38 2.34 2.31 ~.23 
.3.43 ·3.36 3.30 G.15 

1.40 ·i.39 1.:!9 1.37 

1.94 1.92 1.1!9 1.84 
2.35 2.31 2.28 g.20 
3.37 3.29 3.23 3.09 

20 

1.52· 
2.20 
2,77 
4.41 

'1.49 
2.12 
2:65 
4.10 

1.47 
2:08 
2.54 
:!;8~ 

1.45 
2.01 
2.46 
3.66 

7.43 
1.95 
2.39 
3.51 

1.41 
1.92 
2.33 
3.37 

1.40 
1.89 
2.28 
3.26 

1.39 
1.86 
2.23 
3.1~ 

1.38 
1.84. 
2.19 
3.08 

1.37 
1.81 
2.16 
3.00 

".36 
~.79 

2.12 
2.94 

24 

1.52. 
2.18 
2 .. 74-
4.33 

. 1.-49 
2.10 
2.61 
4.02 

1.46 
~04 
2.51 
3.78 

1.44 
1.96 
2.42 
3.59 

1.L2. 
1.94 
2.35 
3.L3 

1.~1 

1.~0 
2.29 

. 3:~-9 

t.::.9 
. 1.6-7 

2.24 
3.18 

1.38 
1.84 
2.19 
3.08 

1.37 
1.81 
2.15 
3.00 

1.36 
LiS 
2.11 
2.92 

1.35. 
1.i7 
2.oa 
2.86 

30 

'1:51 
2.16 
2.70 
4.25' 

1.48 
2.08 
2.57 
3:94 

1.45 
2.01 
2.47 
3.70. 

1.43 
1.96 
2..38 
3.51 

1.41 
1.91 
2.31 . 
3.35 

1.40 
1:87 
2.25 
3.21 
1.38 
1.84 
2.19 
3.10 

1.37 
1.81 

.'2:15 
a.oo 
1.36 
1.78 
2.11 
2.92 

1.35 
1.76 
2.07 
2.84 

1.34 
1.74 
2.04 
2.78 

40 

1.51 
2.13 
2.66 
4.17 

1.47 
2.05 
2.53 
3.86 

1.45 
1.99 
2.43 
3.62 

1.4~ 
1.93 
2.34 
3.43 

1.41 
1.89 
2.2.1 
3.27 
.1.39 
1.85 
2.20 
3.13 

1.37 
1.81 
2.15 
3.02 

1.36 
1.78 
2.10 
2.92 

1.35 
1.75 
2.06 
2.84 

1.34 
1.73 
2.03 
2..76 

1-.33 
1.71 
1.99 
2.69 

d.f. for nuiT"'alor N1 

50 

1.50 
2.12 
2.64 
4.12 

1.47 
2.04 
2.51 
3.81 

1.44 
1.97 
2.40 
3.57. 

1.42 
1.92 
2.31 
3.38 

1.40 
1.8'7 
2.24 
3.22 

'1.39 
1.83 
2.18 
3.08 

1.37 
1.79 
2.12 
.2.97 

1.35 
1.76 
2.08 
2.87 

1.34 
1.74 
2.04 
2.78 

1.33 
1.71 
2.00 
2.71 

1.33 
1.69 
1.97 
2.64 

·so 

1.50 
2.11 
2.62 
4.08 

1.47 
2.03 
2.49 
3.78 

1.44 
1.96' 
2.38 
3.54 

1.42 
1.90 
2.30 
3.34 

1.40 
1.se 
2.22 
3.18 

1.38 
1.82 
2.16 
3.05 

1.36 
1.78 
2.11 

. 2.93 

1.35 
1.75 
2.06 
2.83 

1.34 
1.72 
2.02 
2.7~ 

1.33 
1.70 
1.98 
2.67 

1.32 
1.68 
1.9!" 
2 
,, 

.o 

100 

1.49 
2.09 
2.59 
4.01 

1.46 
2.00 
2.46 
3.71 

1.43 
1.94 
2.35 
3.47 

1.41 
1.88 
2.26 
3.27 

1.39 
1.83 
2.19 
3.11 

1.38 
1.79 
2.12 
2.98 

1.36 
1.76 
2.07 
2.86 

1.34 
1.73 
2.02 
2.76 

1.33 
1.70 

1.98 
2.68 

1.32 
1.67 
1.94 
2.60 

1.31 

1.65 
1.91 
2.54 

120 

1.49 
2.08 
2.58 
4.00 

1.46 
2.00 
2.45 
3.69 

1.43 
1.93 
2.34 
3.45 

1.41 
1.88 
2.25 
3.25 

1.39 
1.83 
2.16 
3.09 

1.37 
1.79 
2.11 
2.96 

1.35 
1.75 
2.06 
2.84 

1.34 
1.72 
2.01 
2.75 

1.33 
1.69 
1.97 
2.66 

1.32 
1.67 
1.93 
2.58 

1.31 
1.64 
1.90 
2.52 

200 

1.49 
2.07 
2.56 
3.96 

1.46 
1.99 
2.43 
3.66 

1.43 
1.92 
2.32 
3.41 

1.40 
1.86 
2.23 
3.22 

1.39 
1.82 
2.16 
3.06 

1.37 
1.77 
2.10 
2.92 

1.35 
1.74 
2.04 
2.81 

1.34 
·1.71 

1.99 
2.71 

1.32 
1.68 
1.95. 
2.62 

1.31 
1.65 
1.91 
2.55 

1.30 
1.63 
1.88 
2.48 

500 

1 48 
2.06 
2.55 
3.93 

1.45 
1.98 
2.42 
3.62 

1.42 
1.91 
2.31 
3.30 

1.40 
1.65 
2.22 
3.19 

1.33 
1.00 
2.14 
3.03 

1.36 
1.76 
2.08 
2.89 

1.34 
1.73 
2.02 
2.78 

1.33 
1.69 
1.97 
2.68 

1.32 
1.67 
1.93 
2.59 

1:31 
1.64 
1.89 
2.51 

1.30 

i.62 
1.66 
2.4•1 

"" 
140 
2.06 
2.5·1 
3.91 

1.45 
l_g; 

?..40 
3.60 

1.42 
1.90 
2.33 
3.36 

1.40 
1.85 
2.21 
3.t7 

1.38 
1.80 
2.13 
3.00 

1.36 
1.76 
2.07 
2.87 

1.34 
1.72 
2 Oi 
2.75 

1.33 
1.69 

1.96 
2.65 

i 32 
1.66 
1.9? 
2.5'? 

1.3C 
1.63 
1.6B 
2.43 

1.29 

1.61 
1 84 
2.42 
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UPPER PCRCENTA(;E POrNTS OFlHE fDISTRIBUTiON {CONTINUED) 

dl lOr numerator N~ d.t. tor numer1tor N1 

~ I. .Pr 1 
. . 2 ,a 4 .s 6 .7 I! 9 10 11 12 ·15 20 24 3~ 40 · so 60 100 120 200 soo "' p, -l 

.25. 1.40 1.48 .1'.47 MS 1.44. 1.42 1.4.1 1.4:1 1.39 1.39 1.38 
22 

24 

26 

28 

M 

40 

60 

120 

200 

c() 

.10 2.95 2.56 2.35 2..22 2;13 2.0.6 2-.0f 1.97 l.SJ 1.90 1.88 

.05 4.30 3.44 3.'05' .2.62 2.66. 2.55 2.4<3 2.40 2.34 2.30 2.2~ 

.01 7'.95 5.72 4.82 . 4.31 3.99 3:76 3.59. 3.45 3.35 3.26 3.18 

.25 1.39 1.47 1.46 1.44 1.43 1.41.' 1.4ll 1.3~ 1.38 1.38 1:37 

.10 2.93 2.54 i.33 2.l9 2.10 2.04 i.98 1.94 1.91 !.68 1.85 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ lli w 
m ·m ~ ~ m ~ m ~ ~ ~ w ~ 

:25 1.38' 1:46 lAS' M4 1.42 1.41 1.39 Hl8 1.37 1.37 · 1.36 
.. 10 2.91 2.52' '2.31 2 .. 17 2.08 2.01 us 1.92 1,68 l.Bs 1.84 
.05 4.23 3.37 ~.98 2.74 2.59 2.47 2.39 2.32 2.27 2.22 2.18 
.01 T:72.. 5.53 4.64 . 4.14 3.82 3.59 3.42 3.29 3.18 3.09 3.02 

.25 1.38 1.46' 1.45 1.43 1.41 1.40. 1.3!? 1.3! 1.37 1.36 1.35 
:10 ·2.89 2.50 .2..29 · .. 2;16 2.01i 2.00 1.94 1:90 "1.87 1.84 1.8·1 
.os 4.20 3.34 2.95 2.n 2.58 2.45 2.3e. 2.29 2..24 2.19 ·2.15 
.01 7.6ii. MS 4:57 4.07 .3.75 3.53 3.36 3.23 3.12 3.03 2.9{! 

.25 1.38 lAS ·1.44 l)i2 1.4.1 1.39 1.38 ·1,3; 1.36 1.35 · 1.35 

.10 2.88 2.49 2.28 2.14. 2.05 1:98 1.93· 1.88 UlS 1,62 ·1.79 

.05· 4.17 3.32 2.92 2.69 2.53 2.42 2 .. 33. ,2.27 2.21 · 2.16 2.13 

.01 7.$6 5.39- 4.51 4,02 3.70 3.47 3.30. 3.17 3.07 2.98 2.91 

.25 1.36 1.44 't.42 1.40 1.39 1;37 1.:Je' 1.3~ 1.34 1.33 1.32 

110 ·2.84 2:~4 .2:23 2.09 2.00· t93 1.87 t.8~ 1.79 1.76 1.73 
~ ~ ~ ~ w M· ~ ~ m m ~ ~ 
.ot 7.31 s.18 4:31 3.83 . 3.s1. 3.2_g: 3.i2 2:ss 2.as 2:so .2.1a 

.25 1.35 1.42' 1.41 !:3$ 1.37' 1:35 1.~ 1:32 1.31. 1.3,0 1.29 

.10 2~19 2.39 :us 2M 1.95 1.87 1.82 1.77 1.74 1.71. . 1.SB 

.05 4.00 3.15 2.71i 2.53 2.37 2.25 2,17 2.10 ~.64 1.99. 1.95 
,01 1,<J8 4.98 4.13 3.1l5 3.34 3.12 2.95 2.82 2.72 2.63 2.56 

.25 1.3'1 1.40. 1.39 1.37 . 1.35 1.33 1.31 1.30 1.29 1.28 1.27 

.10 2.15 2.35 2.i3 1.99 ;1.90 1.82 i.n 1.72 1.es 1.65 1.62 
.05 3.92 .3.07 2.6S .:!AS 2,29 2.17 2.09 2.02 1.96 1.91 1.87 
.01 6.85 4.79 3:95 3.48 3.17 2.96 2.79 2.~6 2.56 2.47 2.4ll 

.25 1.33 1.39 1.38 1.36 1.34. 1.32 1.31 1.29 1.28 1.27 1.26 

.10 2,73 2.33 2.11 1.97 1.88 1.80 1.75 1.70 1.66 1.63 1.60 

.05 3.89 3.04 2.65 2.42 2.26 2.14 2.08 1.98 1.93 1.88 1.84 

.01 6.76 4.71 3.88 3.41 3.11 2.89 2.73 2.-60 ~.50 2.4.1 2.34 

.25 1.32 1.39 1.37 1.35 1.33 1.31 1.29 1.28 1.27 125 1.24 

.10 2.71 2.30 ·2.09 1.94 1.85 1.77 1.72 1.67 1.63 uo 1.57 
·.05 3:84 3.00 2.60 2.37 2:21 2.10 2.01 1.94 1.88 1.83' 1.79 
.01 6.63 4.61 3.78 3:32 ~.02 2.80 2.64 2:51 2.4.1 2:32 2.25 

1:37 t36 
1.86 1.81 
2:~3 2.15 
3.12 ·2.96 

1.36 1.35 
1.63 1.7li 
2.18 2.11 
:r:o3. 2.a,9 
1.35 1.34 
1.81 1.76 
2.15 : 2.0? 
2.96 • 2.8~ 

1.34 : 1·33 
1.79 1.74 
2.12 2.04 
2.90 2.75 

1.34 .1.32 
1.77 1.72 
2.09 2.01 
2.84 '2.7{) 

1,31 1.30 
1:71 1.69 
2.00 1.92' 
2.66 2.52 

1.29 t.27 
1.66' 1'.6o 
1.92 iM 
2.50 2.35 

1.26 t24 
1.60' 1.55 
1.83 1.75 
2:34 2.19 

1.25 1.2:1 
1.57 1.52. 
1.80 1:72 
·2.27 2.13 

1.24 1:22 
1.55 '1,49 
1.75' 1.67 
2.18 2.04 

1.34 1:33 
1.76 1.73 
2.67 2.03 
2.83 2}5 

1.33 1.32 
"1:73 1.70. 
2.03 1.98 
2.74 . 2.66 

1.32 1:31 
1.71 L68 
1.99 . 1.95 
2.66 2.58 

1.31 1.30 
1.69 . 1.66 
1.96 1.91 
2:eo 2.52 

1.30 1.29 
1.67 1.64. 
1.93 1.89 
2.55 2.47 

1.28 1.28 
1.61 1.57 
1.84 1.79 
2.37 2.29 

1.25 1.24 
1.s.i 1.s1 
1.75 uo 
2.20 2.12 

1.22 .. 1.21 
1.48 . iAS 
1.66 1.61 
2.03 1:95 

1.21 1.20 
1.46 1.42 
1:62 1.5I 
1.97 1.89 

1.19 . 1.18' 
1.42 1.38 
1.57 1.52 
1.88 1.79 

1.32 1.31 
1.70. 1.67 
1.98 1.94 
,2,67 2.58 

1.31 1.30 
1.6? 1.64 
1.94 ·1.89 
2.58 2.49 

1.30 1.29 
1.65 1.61 
1.90 1.85 
2.50 2.42 

1.29 1.28 
1:63 1.59 
1.87 1.82 
.2.44 2.35 

1.28 1.27 
1.61 1.51 
1.84 1.79 
2.39 2.30 

us 1.24 
1.54 1.51 
1.74 1:69 
2.20 2.11 

1.22 1.21 
··1.48 1.44 
'1.85 1.59 
2.03 . {.g.j 

1.!9 1.18 
1.41 1.37 
1.55 1.50 
1.86 1.76 

1.18 1.16 
1.38 1.34 
1.52 1.46 
1.79 1.69 

1.16 1.14 
1.3. 1.30 
1.46 1.39 
1.70 1.59 

1.31 1.30 
1.65 1.64 
1.91 1.89 
2.53 2.50 

1.29 1.29 
1.62 1.61 
1.86 1.84 
2.44 2.40 

1.28 1.28 
1.59 1.58 
1.82 1.80 
2..35 2.33 

1.2? 1.27 
1.57 . 1.56 
1.79 1.77 
2.30 2.26. 

1.26 1.26 
1.55 1.54 
1.76 1.74 
2.25 2.21 

1.23. 1.22 
·1.48 1.47 
1.66 1.64 
2.06 2.02 

1.20 1.19 
1.41 1.40 
,,55 1.53 
1.88 1.84' 

1.17 1.16 
1.34 1.32 
1.46 1.43 
1.70 1.66 

1.14 1.12 
1.31 1.28 
1.41 1.39 
1.63 1.58 

1.13 1.12 
1..26 1.24 
1.35 1.32 
1.52 1.47 

1.30 
1.61 
1.85 
2.42 

1.28 
1.56 
1.80 
2.33 

1.26 
1.55 
1.76 
2.25 

1..26 
1.53 

1.73 
2.1Q 

1.25 
1.51 
1.70 
2.13 

U1 
1.43 
1.59 
1.94 

1.17 
1.36 
1.4~ 
175 

1.14 
1.27 
1.37 
1.56 

1.11 
1.24 
'.32 
: 48 

1.09 
1.18 
1.24 
1 .36 

1.39 
1.60 
1.84 

2.40 

1.28 
1.57 
1.79 
2.31 

1.26 

1.54 
1.75 
2.23 

1.25 
1.52 
1.71 
2.17 

1.24 
1.50 
1.66 
2.11 

1.21 
1.42 
1.58 
1.92 

1.17 
1.~5 

1.47 
1.73 

1.13 
1.26 

1.35 
1.53 

1.10 
1.22 
1.29 
1.44 

1.09 
1.17 

1.22 
1.32 

1..29 
1S 
1~ 

2~ 

1D 
1~ 

1.n 

2D 

1~ 

1~ 

1n 
U9 

1~ 

1~ 

1$ 
213 

1~ 

1M 

1-
2m 
1~ 

1.41 

1S 
1~7 

1.16 
1n 
1M 1. 
1.12· 
1~ 

1~ 

1M 

1m 
1~ 

1~ 

1~ 

1m 
1.13 
1.17 
1~ 

1.29 
1.58 
1.60 
2.33 

1.27 
1.54 
1.75 
2.24 

1.25 
1.51 

1.71 
2.16 

1.24 
1.49. 
1.67 
2.09 

1.23 
1.47 

1 6'4 
2.03 

1.19 
1.39 
1.53 
1.63 

115 
1.31 
1.41 

1.63 

1.11 

1.21 
1.28 
1.42 

1.08 

1.17 
1.22 
1.33 

1.04 
1.08 
1.11 
115 

1.23 
1.57 
1.7S 
2.31 

1.26 
1.53 

1.i3 
2.21 

1~. 

1~ 1. 
2.13 

1~ 

1M 
1~ 

208 

1D 
1.6 
IR 
2D1 

1.19 

1~ 

1.51 
1$ 

1.15 

13 
1.~ 

1$ 

1.10 
U9 
1.25 
1~ 
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1.1. 
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UPPER. PERCEiiiTAGE POINTS-QFTHE lD!S-miBOTIOR -J 
Q 
0\ -1 "JJ,..

0
uu::a. ./ 

Ex>.mplc 

l'i(~ > 10.85) .; 0.95 

J'r(l> 13.83) • 0.2$ fordJ_e·20 

Pt(xl > .31.4')"' 0.05 ·v I I I --~ d" 10.85 23.83" 31.41 

.99$. .990 .975 .950 .900 .750 .500 .250 .100 .050 .025 .010 .0C•S 

as2ro.i' x.1o-10 157088 :x 10-9 .982069 X 10~9 393214 x ro-·e .0158 .• 1015 ' 
-··-

1 .4549 1.3233 2.7055 3.8415 5.0239 6.6349 7.8794 
2 .0100 .0201 .0506 .. 102!1 .2107 .5754" 1 .• 3863 2.7728 4.6052 5.991"5 7.3776 9.2103 1 0.~9€5 
3 .0717 :1148 .2158 :3518 .5844 H125 2.3660 4.1084 6.2514 7.8147 9.3484 . 11.3449 12 8'381 
4 :2070 .. 2971 .4844 .7107 1.0836 :1.92?6 ... 3.~567 5.3853 7.7794 9.4877 11.1433 13.2767 1U80Z 
5 .4f11 .. 5543 .8312 1.1455 1.6103 ~:67'46 .. 4.3515 . 6:6257 9.2364 11.0705 12.8325 15.086:) 1G 7496 
6 .11757 .8721 . 1.2373 1.6354 2.204"1 3:4546 5.3481 7.8408 10,6446 12.5916 14.4494 16.8119 18.5476 
7 .9893" t2390 it6'899 2:1674 2.8331 !4.2549 6.3458 9.0372 12.0170 14.0671 16.0128 18.4753 20.2777 
8 1.344"4 1:-646~ 2.1797 2.7326 3.4895 5.0708 7·.3441 10.2188 13.3616 15.50'73 17.5346 20c0S02 2· 9SSG 
9 1.1349 2.0879. 2.70Q4 3.3251 4.1682 5.8988 8.3428 11.3687 14.6837 16.9190 19.0228 21.6660 23 5S93 

10 2.1559 2.5582 3.2470 3:9403 4.8652 6.7372 9.3418 12.5489 15.9871 18.3070 20.4831 23 2093 .25 1f:82 

11 .2.6032 3.0"535 3.8158 4.574"6 5.5778 7.5841 10.3410 13.7007 17.275J 19.6751 21.9200 24.7250 267559 
12 3.0738 3.570fi 4.4038 5.226() M038 8.4384 f1.3403 14.8454 _18,54N 21.0261 23.3367 26.2li0 ?.B 2995 

13 ·3.5~50 4~1069 "5.0097 5.8919· 7.0415 9.2991 12.3398• 15.9839 1s.8119 22.3621 24.7356 27.66E-3 29.~194 

14 4.0747. 4.6604 5.62,87 B,5706 7.7895 10.1653" 13.3393 17.1170 21.06·12 23.6848 26.1190 29.1d13 31 3193 N 
4.6009 5.2294 6.2621 7:2609 8.s4ee 11.0365 14.3389 18.2451 22.3072 24.9958 27.4884 30.5779 32 8013 -15 

16 5.1422 5.8"122 6.9077 7:9616 9.3122 11.9122 -15.3385 19.3ea8 23.5418" 26.29.62 . .28.845~ 31.9999 34.2672 
17 5.6972 6.4076 7.5842 8.67:18 ro:o852 12.7919 16.3381 20.4887 24.7690 27.5871 30.1910 33.4087 35 71P5 
18 6.2648 7.0149 8.2308 9.3905 10:S649 "13.-6753 17.3379" 21.6049 25.98M 28.8693 31.5264 34.8053 37.1564 
19 6.8440 7.6327 8.9068 f0.1170 11:6509 14.5620 1"8.3376. 22.7178 27.2035 30.1435 32.8523 36.1908 39 5822 

20 7.4339 6:2604 9.59~. 10.~08 12.4426 JS.4518 19.3374 23.8277 28.4120 31.4104 34.1696 37.5662 3~.99ES 

21 8.0337 8.8972 io.2829· 11."5913 13.2396 !6.3444 :i0.3372 24.9348 29.6151 32.6705 35.4789 3B.9321 41.4C10 

22 8,6427. 9.5425 10.9823 12.3380 14.0415· 172396 21.3370 26.0393 30.8133 33.9244 36.7807 ~0.2894 42.7955 

23 9.2604 10:1~57 11;6885 13.0905 14.8479 18.1313 22.3369 27.14"13 32.0069 35.1725 38.0i5i ·11,03!!4 44 1813 

24 9.8862 10.8564 12:4011 13.8484 . 15;6587 19.037-2 23.3367 28.2412 33.19o3 36.4151 39.3641 42.97:19 45.5585 

25 10".5197 11:5240 f3.i197 14.6114 16.4734 19.939:! 24.3386· 29.3389 34.3816 37.6525 40.6465 44.3141 4G.9278 

26 11.1603 12.j981 13.8439 15:3791 17.2919 20.8434 25.336~ .30.4345 . 35.5631 . 36.6652 41.9232 45.64i7 48 2899 

27 11.8076 12;8786 {4Q33" 16~1513 18.1138 21..7494 26.3383 31.5284 38.7412 40.1133 43.1944 46.9530 49.6449 

28 12.4613 13.564& 15.3079 16.s2ia 16.9392 22.6572 27.3383 32.6205 37.9159 41.3372 44.4607 48.2782 50.99:\3 

29 13.12.1t 14.2565 16:047.1 17.7083." 19.7677 "23.5666 28.3362 33.7109 39.0875 42.5569 45.7222 49.587S 52 3?56 

30 13.7867 "14.~535 16.7908 18.4!126 20.5992 24.4776 .29.~360 34.7998 40.25CO 43.7729 46.9792 50 8922 53 6720 

40 20.7085 22:1~43 24.4331· 26.5093 29.0505 33.6003 39.3354 45.6160 51.8050 55.7585 59.3417 63.6907 66 7€59 

50 27.9907 29:'1087 32:357{ 34,7642 37,6886 42.9421 -49.3349 56.3336 63.1671 67.5046 71.4202 ?0.1539 79 4900 

60 . 35.5346 37.4848 "40.4817 43.i87!) 46.4589 52.:2938 59.3347 66.9814 74.397Q 79.0819 83.29i'6 s.s 37,•< 91 9517 

70 43.2752 45.4ia ~8,7576· 51.7393 5~.3290 61.6983 69.3344 77.5766 85.5271 90.5312 95.0231 100.42:; 104.215 

:-a 80 51.1720 53.5400 67.1532 60.:i915 64:2778· 71.1445 79.3343 88.1303 96.5782 101.879 106.629 11,2.3?.9 116.321 

90 59.1963 6t.7541 65.6466 69.1260 73.2912 80.6247 69.3342' 98.6499 107.565 113.145 118.136 12~.11o 128.299 
~ 100* 67.3276 70.0648. 74.2219 77.9295 82.3581 90.1332 99.3341 109.141 118.49" 124.342 129.561 135.807 H0.169 

a ------ ----·--· 
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DURBIN-WATSON d STATISTIC SIGNIFICANCE POINTS OF dL AND du AT 0.05 LEVEL OF 

SIGNIFICANCE 

K'= 1 K' = 3 K' = 4 K'=S K' =6 K' = 7 K' = B K' = 9 K' =to 
---- -·---

6 0.610 1.400 
7 G. 700 1.350 OA67 1.696 

a o.763 1.332 oss9 t.777 o.368 2.2s1 · 

9 0.824 1.320 0.62\i 1.699 0.455 2.128 0.296 2.588 
to 0.879 1.320 0.697 1.641 0.525 2.016 o.376 2.414 0.243 2.a22 
11 0.927 1.324 0.658 1.604 0.595 1.928 0.444 2.283 0.316 2.645 0.203 3.005 
12 0.971 1.331 0.812 1.579 0.658 1.864 0.512 2.177 0.379 2.506 0.268 2.832 0.171 3.149 
13 1.010 1.340 0.861 1.562 0.715. 1.816 0.574 2.094 0.445 2.390 0.328 2.692 0.230 2.995 0.147 3.2Gr 

14 1.045 1.3:,0 090S 1.551 0.76"/ 1.71~ 0.632 2.030 0.505 2.296 0.389 2.572 0.286 2.848 0.200 3.111 0.127 3.360 
15 1.077 1.361 0.946 1.543 0.814 1.750 0.685 1.977 0.562 2.220 0.4-47 2.472 0.343 2.727 0.251 2.979 0.175 3.216 0.111 3.438 
16 1.106 1.371 0.982 1.539 0.857 1.728 0.734 1.935 0.615 2.1.57 0.502 2.388· 0.398 2.624 0.304 2.860 0.222 3.090 0.155 3.304 
11 1.133 1.381 1.015 1.536 0.897 1.110 0.779 1.9oo o.664 2.104 o:5s4 2.318 o.451 2.537 o.356. 2.757 0.212 2.975 o.19B 3.184 
16 1.158 1.391 1.046 1.535 0.933 1.696 0.820 1.672 0.710 2.060 0.603 2.257 0.502 2.461 0.407 2.867 0.321 2.873 0.244 3.073 
19 1.180 1.401 1.074 1.536 0.967 1.685 0.859 1.848 0.752 2.023 0.~ 2.206 0.549 2.396 OA56 2.589 0.369 2.783 0.290 2.974 
2l) 1.201 1.411 1.100 1.537 0.998 1.676 0.694 1.628 0.792 1.991 0.692 2.162 0.595 2.339 0.502 2.521 0.416 2.704 0.336 2.885 
21 1.221 1.420 1.125 t.S38 1.026 1.669 0.927 1.812 0.629 1.964 0.732 2.124 0 .. 637 '2290 0.547 2.460 0.461 2.633 0.380 2.606 
22 1.239 1.429 1.147 1.541 t.o53 1.664 o:958 1.797 o.863 1.940 0,769 2.o9o o.677 2.246 o.sa6 2.407 0.504 2.571 0.424 2.734 
23 1257 1.437 1.168 1.543 1.078 1,666 0.986 1.785 0.895 1.920 0.~04 2.061 0.715 2.20$ 0.626 2.360 . 0,545 2.514 Q.465 . 2.670 
24 t.273 1.446 1.186 1.546 t.1ot . t656 1.o13 1.11s o.92s 1.002 o.637. 2.03s o.7st :2.·114 · o.666 2.318 o.584 2.464 o.sos 2.613 
25 t.268 1.~54 1.20tl ·1.sso 1.123. 1.654 1.038. .U67 0.953 1.886 0.868 2,01:1 0.784 2.144 0.702 2.280 0.621 2.419 0.544 2.560 
26 1.302 1.461 1.224 1.553 1.143 1.652 1.002 1:759 o.979 t.S73 o.897 i.992 o:616 2.111 o.73S 2.246 o.657 2.:179 o.s81 2.s13 
27 1;316 1.400 1.240 1.556 1.162 1.651 1:064 1.753 1.004 1.6G1 0.925 1~974 O.S45 2.093 0:767 2.216 0.691 2.342 0.616 2.470 
~ll 1.328 1.416 1.255 1.560 1J81 1.650 1.104 1.747 ·1.028 1.850 .0.951 1-958 0.874 2.071 0.798 2.188 0.723 2.309 0.650 2.431 

a.29 1.341 1.483 1.<!7!i 1,563 1.196 1.850 1.124 1.743 Ul50 1.841 .0;975 ·1.944 0.900 2~052 0.826 2.164 0.753 :!.2~8 0.~82 2;395 
lao 1.352 1.489 1.284 1,5fi7 · 1.214 1.6So 1.143 1.739 1.011 t.833 0.998 1.931 ojl2s 2.034 o:854 2.141 o.1a2 2.2s1 0.112 2.363 
31 .1.363 1.496 1297 i.sio. 1.229 1.650 uso 1.735 1.090 1.825 1.020 1:920 o.9so .2.018 o.879 2.120 o.sio 22:>n o.74i 2,333 
32 1.3.73 1.502 1.309 _1.574 1.244 1.650 1.177 1732 1.109 1.819 1.041 1:909 0.972 2.004 0.904 2.102· 0.836 2.203 0.769 2.306 
!lJ 1.~8~ .1.50~ 1.321 1.577 1.258 .1.65i 1.193 •1.730 1.127 1:813 i,Gt;i 1.900 0.994 1.991 0.927 2.085 0.861 2.181 0.795 2.281 
34 1.39'j ·1.514 1:333 1.$80 1.211 1.652 "1.208 1.728 1.144 1.808 1.oao t,6lll tois 1.979 o;Aw 2.069 o:aas- 2.162 0.821 2.257 
35 .1..w2 l5i9 L343 t5B'I 1283. 1.663 1:222 1.726 1.160 1.8()j· 1mi 1.884 1,():}4 1.967 0.971 2.054 0.908 2.144 0.845 .2.236 · 

·'36 1.411. 1.525 q54 1.587 1.:295 1.654 1.236 1.724 1.175 1.799 1.114 ·j:877 1.053 1.957 0.991 2co41 0.930· 2.127 0.868 2.216 
37 1.419 1.li30 1.364 1.G90 1;307 1.655.1.249 1.723 1.190 1.795 1.131 tJl70 1.071 ~.948 1.!)11 2.11?.9 0.951 2.112 0.091 2.198 
38 1.427 1.535 .1.373 1:594 1.316 HISS .1.261 1.722 1.204 1.792 t14S t864 1.()88 1.939 1.0~9 2.017 0.970 2.096 0.912 2.160 
39 1.435 1.540 1.382 1.597 1.328 1:658 r.213 t.722 t.218 1.1as 1.161 t8s9 1.to4 t.932 t.047 2.001 o.s9o 2.oas o.m 2.1s~ 
40 1.442 f,?44 1.391 1.600 1.338 1.659 1.285 1.721 1.23o 1.786 1.1'75 1.854 1;1~ 1:924 1.064 1.997 1.1ioa 2.072 0.952 2;149 
.45 1.475 1.566 1.430 tG15 .1.363 1.666 1.336 1.720 1.287 1 .. 776 1~ 1Ji35 1.169 1.895 1.139 1.9sS ·1.069 2.022 1.038 2.088 
flO 1;5()3 ·1.585 1.'162 1.6~~ 1.~2·1 ·1.674 1.378 1121 1:335 1.771 .f.291 Ul22 1.246 Ui75 1.201 1.930 1.156 1.986 1.110 :t044 
55 1.526 1.00{ 1.:490 t641 1:4~~· 1:681 1.414 1.724 1.374 1.768 1:334 iSH~ t.294 1.861 '1$3 1.909 1.2i2 1.959 1.170 2.010 
6o t.S4s t:6.16 1.514 ts52 .t:..SO 1.889. 1.444 1.121 1.408 1.767 1;a12 1.608 t33s 1.859 1.298 1.894 1.260 1.939 1.222 '1;984 
65 t5Q7 1.!)29 1.536 t662 1.503 Ui% 1.471 1.731 1.438 1.767 1.404 1.ails Uto 1~3 1.336 1,882 1.301 1.923 1.266 L9(l4 
70 1.683 1.641 . 1.S54 1.672 1.~ 1,703. 1,-494 1,735 i .. 464 1.768 1.43$ 1.8~ .J.401 U337 (369 1,873 1.3:j7 ·1.910 1.305 1:94s 
75 l.598 1;6!l2 1,571 1.~ .1.54:J U09 t515. 1;739 1_.487 1,770 1.458 1801 1.428 ~~~ Ul99 U167 1.369 ).WI L339 1.935 
so 1.B11 ·1.6!>2 t686: tooa iua ,_,ts 1~ D43 1.sor 1.11z 1.-480 i:aoi" 1.4~ ua1 1.425 1;861 U97 1.es3 1 .. 369 ui2s 
liS ·~-~4 1:St1 . 1.600 1.696. 1.5.15 .t7i1 t550 ·1.741 . t.52$ 1.n4 1.500 t8o1 t~14 .Ui29 1.448 t:1!5i 1.:422 ··1.866 1.396 1.916 
90 1:63s tm tat~ 1.703 1.589 . 1 .. 126 1.565 1·.1s1 t542 1:116 1.518 taa1 ~.494 1~7 1.469 1.654 1.;44~ 1.8Bf i~20 L909 
.95 i6lis t687 u2a. (709 1.602 t732 ,~:.579 1:tss .t.ss7 1:na 1~ ili02 1.512 l.827 1~~ rJ!s2· 1.4~5 1.an 1.442 1.9oa 
~00 j;~ {694 1:634 1.7ts t~13 1.736 1.592 "1;758 1.571 1.780 1:.55.Q 1:&;13 1 . .528 i.826 1.5Q6 t.asb 1.464 1.874 1.462 1.898 
1so t729 tf46 ·1,"700 i.7~o 1.693 1.174 1.619 nss u6s teo2 ·1.651 ta17 1J>~7 i.632 1.s22 ~~w 1.608 1:862 1.594 1.en 
.2Qo USs · 1.178 1.74& 1.789. 638 1.799 1 .. 1.28 1.810 1.718 1.820 1.7.07 ·t.631 t.697 1.1!:41 1.~6 ~:852 1.675 1 .. 863 1.665 U74 

(400) 


	001

