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QUESTION ONE. 	 [3 + 3+ 4 + 5 + 5 + 5 marks] 

1.1 	 The following results were computed from a multiple regression model with a sample of 15: 

37.232491 - 0.0225082 1.336707] [ 29135 ] 
(XXrl = 0.0000137 - 0.0008319 ,X'Y = 62905821 ,and MSE = 164.73797 

[ 
.0.054034 247934 

a. 	 Find the estimated regression function. 
b. 	 Estimate the variance-covariance matrix. 
c. 	 Construct a 95% confidence interval for ~l. 
d. 	 Test the hypothesis, ~o= 1 against ~o< 1. 

1.2 	 Consider the following ANOVA table with decomposition of SSR for three predictor 
variables: 

Source ofVariation SS df MS 

Regression 396.98 3 132.33 

Xl 352.27 1 352.27 

X21 XI 33.17 1 33.17 

X31 X2, Xl 11.54 1 11.54 

Error 98.41 16 6.15 

Total 495.39 19 

a 	 Test whether X3 can be dropped from the regression model given that Xl and X2 are 
retained. Use a = 0.05 . 

b. 	 Test whether X2 and X3 can be dropped from the regression model that already contains Xl. 
Usea=O.D1. 

QUESTION TWO. 	 [ 8 + 5 + 5 + 4 + 3 marks] 

2.1 	 Explain the difference between Homoscedasticity and Heteroscedasticity in a regression 
model. Discuss some ofthe reasons why Heteroscedasticity exists in regression model. 

2.2 	 Discuss the consequences ofusing Ordinary Least Square (OLS) estimation for the following 
two cases: 
a. 	 OLS estimation allowing Heteroscedasticity. 
b. 	 OLS estimation disregarding Heteroscedasticity. 

2.3 	 Explain the Goldfeld-Quandt test procedure for detecting Heteroscedasticity. 
2.4 	 You are given the following data: 

RSSI based on the first 30 observations = 55, df= 25 
RSS2 based on the last 30 observations = 140, df= 25 

Carry out the Goldfeld-Quandt test of Heteroscedasticity at the 5% level ofsignificance. 

http:Usea=O.D1
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·QUESTIQN THREE. [2+3+5+1+4+5+5marks] 

The following tables are the partial SPSS output ofa multiple regression problem: 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 

Residual 

Total 

126.714 

40.842 

167.556 

3 

5 

8 

42.238 

8.168 

5.171 .054a 

a. Predictors: (Constant). Driver Comfort, Handling, Ride 

b. Dependent Variable: Overall Rating 

Coefficients-

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig.B Std. Error Beta 

1 (Constant) 

Ride 

Handling 

Driver Comfort 

35.626 

3.675 

2.892 

-.110 

13.418 

1.639 

1.055 

1.625 

.745 

.614 

-.022 

2.655 

2.243 

2.740 

-.068 

.045 

.075 

.041 

.949 

a. Dependent Variable: Overall Rating 

Answer the following questions based on the above two tables: 

a. 	 Identify the response variable and the predictor variables. Assign notation to each of those 
variables. 

b. 	 State the fitted regression line. 
c. 	 Test the goodness of fitted model. You must state the null and alternative hypotheses and 

clearly state the conclusion. 
d. 	 What is the estimated value of(i? 
e. 	 Calculate the coefficient ofmultiple determination If. How is it interpreted here? 
f. 	 Construct a 95% joint confidence interval for ~2 and ~3. 
g. 	 Do the data present sufficient evidence to indicate that the third predictor variable 

contributes information for the prediction ofthe response variable? 

QUESTION FOUR. 	 [4+6+5+6+4marks] 

4.1 	 Define Multicollinearity. 

4.2 	 State the effects on (i) Regression Coefficients, (ii) Standard Errors of the estimated 
regression coefficients, s{bk}, and (iii) Simultaneous tests on 13k ; when multicollinearity is 
present in the modeL 

4.3 	 State the five informal diagnostics for multicollinearity. 

4.4 	 Explain how the variance inflation factor (VIF) can be used to detect multicollinearity. 

4.5 	 State four remedial measures for serious multicollinearity. 
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QUESTION FIVE. 	 [ 7 + 4 + 5 + 4 + 5 marks ] 

5.1 	 What is Autocorrelation? Discuss briefly, the problems ofusing ordinary least squares 
procedure when the error tenns in the regression model are positively correlated 

5.2 	 State the Generalized Multiple Regression model when the random error tenns follow a first 
order autoregressive process. 

5.3 	 The following residuals were found running a multiple regression model with 3 predictor 
variables: 


-1.0 -2.7 4.1 5.7 

-0.9 -1.8 0.0 -2.0 

-4.0 -2.8 6.5 -1.4 

-2.2 0.5 -0.7 2.8 


Use Durbin-Watson test statistic to test the existence of autocorrelation at any suitable a.. 

5.4 	 Given a sample of30 observations and 3 predictor variables with 5% level ofsignificance, 
what can you say about autocorrelation (positive or negative) if 

a. D= 1.09? 
b. D = 1.50? 
c. D 2.40? 
d. D =3.62? 


[You must show all your work regarding your conclusions] 


5.5 	 To eliminate the problem ofautocorrelated errors, we use transfonned variables. There are 
three methods for this purpose. State those methods and discuss how to select any specific 
method. 
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.90 3.39 3.26 1.07 2.96 2.88 2.B3 2.78 2.ll 2.72 

.9' '.'9 4.14 4.35 4.12 1.97 3.87 3.19 3.n 3.68 

.97:5 8.01 6.'4 .s.B9 5..52 5.29 '.12 4.99 4.90 4.82 

.99 

.99$ 
12.2 9." 8.45 7.81 7.46 7.19 
16.2 12.4 10.9 10.1 9.n 9.16 

6.99 ti.84 6.72 
8.89 8.68 8." 

.999 29.2 21.7 18.8 17.2 16.2 U • .s 1-'.0 14.6 14.3 

."""",L.t~ ,...... IL.Unn#IJU5~) I ~1\'t,;iUUU;:;'" UI Ult::i r IJlaUIUUUun 

D~n. 

dr " 
Nllm"alOrdf 

10 12 IS 20 24 30 60 120 a:: 

I .'0 
.90 
.95 
.97' 

2.04 
60.2 
242 
969 

2.07 
60.7 
244 
917 

2.09 
61.2 
246 
985 

2.11 2.1l 
61.1 62,0 
14H 149 

2.U 
U,3 
2SO 

2.17 
62.8 
2'2 

2.IH 
63.1 
2H 

2.20 
6J.3 
254 

993 997 1.001 1.010 1.014 1.018
6,056 6.106 6.151 6.209 6.2H 6,2111 6.]13 6,JJ9 6,J66

14.224 J4.42b 24,630 14.Hl6 24,940 H.D44 2'.2S1 2'.lS9 2'.464 
60'.610 610.670 615,760 620.910 6.ll.SOO 626,100 631,140 63J,970 6l6,620 

1.34 1.36 LJI! 1.39 1.40 1.41 1.43 1.43 1.44
9.19 9.41 9.4! 9.44 9.4S 9.46 9.47 9.4H 9.49
19.4 19.4 19.419.4 19.5 19.5 19.5 19.5 19.'39.4 19.4 39.4 39,4 39.5 19.5 39.S 39.S 
99.4 99.4 99.4 99.4 99.S 99,5 

19.' 
99.' '.1M 99,'

199 199 199 199 199 199199 199 100
999,4 999.4 999.4 . 999.4 999.' 999.j 999 • .5 999.' 999,5 

1.18 1.20 1.11 1.23 1.23 1.24 US 1.26 1.27
5.23 .U2 '.20 5.llI '.IH .5.17 '.IS ',14 l.ll
V9 1.74 8.70 8.66 8.64 1.62 1.17 a.s.s 8.l1
14.4 14.3 14.3 14.2 14.1 14.1 14.0 1J,9 11.9
27.2 27.1 26.9 26.7 26.6 26.' 26.l 26.2 26.1
43.7 43.4 43.1 42.S: 42.6 41.5 41.042.1 41.8 

129.,2 lIS.! 127.4 126.4 125.9 12.5.4 124.0124.5 123,5 

1.11 1.13 1.14 1.1' 1.16 1.16 1.18 1.18 1.19
3.92 l.90 l.n 3.84 l.Bl 3.82 3.79 3.7~ 3.76 
'.96 '.91 '.H6 S.HO $.77 5,66 5.63'-1' '-69 
8.H4 8.7S 8.66 U6 8." 8.46 B.16 8.31 8.26 
14.' 14.4 14.2 14.0 1),9 13.8 Il.613.7 13.$
21.0 20.7 20.4 20.2 20.0 19.9 19.6 19.' 19.3
4B.1 47.4 46.a 46.1 45.8 44.1 44.145.4 -44.4 

1.07 1.09 1.10 1.11 1.12 1.12 1.141.14 I.IS
3.30 3.21 3.24 3.21 l.19 3.17 l.14 3.12 3.11
4.74 4.68 4.62 4.56 4.jl 4.'0 4.43 4.40 4.37
6.62 6.52 6.43 6.J) 6.28 6.126.ll 6.07 6.02
10.1 9.S9 9.72 !U5 9.47 9.38 9.20 9.1I 9.01
13.6 13.4 13.1 12.9 12.8 12.7 12.4 12.3 12.1
26.9 26.4 UI2'.9 2'.4 2U 24.3 24.1 n.8 

'I.D' 1.06 1.07 1.08 1.09 1.10 1.11 I.p 1.12
2.94 2.90 2.81 2.84 2.12 2.80 2.76 2.74 2.72
4.06 4.00 l.94 3.87 3.84 3.81 l.703.74 l.67 
'.46 5.37 S.27 S.17 .U2 '.01 4.96 4.90 4.U
7.87 7.12 7;.56 ... 7.40 7.31 7.21 6.977.06 6.88
10.2 10.0 9.81 9.59 9.47 9.l6 9,12 UIO 8.8B
IB.4 18.0 17.6 17.1 16.9 16.1 16.2 16,0 1S.7 

1.0l 1.04 I.OS 1.07 1.07 1.08 1.09 1.10 LID
2.70 2.67 2.63 2.j9 2.,58 2.$6 2.$1 2.49 2.47
3.64 3 • .17 1." l.44 3.41 3.l8 3.30 3.231.27 
4.76 4.67 4.$1 4.47 4.42 4.36 4.2' 4.20 4.14
6.62 6.47 6,l' 6.16 6.07 5.99 $.82 .1.74 '.65B.18 a.18 7.97 7.7.1 7.6S 7.53 7.JI 7.111 7.08
14.1 13.7 Il.l 11.9 12.7 12.1 11.712.' 11.9 

Ill) 



Den. 
df ..-

Numcralar df 

2 3 4 7 8 9 

.50 0.499 0.751 0.860 0.91l 0.948 0.971 0.988 1.00 1.01 

.90 3.46 1.11 2.92 2.81 2.n 2.67 2.62 2.59 2.$6 

.95

.9" 

.99 

.s.n 
7/37 
11.1 

4.46 
6.06 
8.65 

4.07 
5.42 
7.59 

1.84 ).69 
5.05 4.82 
7.01 6.63 

1.58 
4.65 
6.37 

1.'0 
4.'3 
6.18 

1.44 
4.41 
6.03 

1.J9 
4.36 
UI 

.995 14.7 11.0 9.60 8.81 8.30 1.9' 7.69 7.50 7.34 

.999 2'-4 IB.5 1!I.8 14.4 IU 12.9 12.4 12.0 11.8 

9 .50 0.494 0.749 0.8n 0.906 0.939 0.962 0.978 0.990 1.00 
.90 3.16 l.OI 2.81 2.69 2.61 2.:13 2.'1 2.41 2.44 
.9'
.91' 
.99 

'.12 
7.21 
10.6 

4.26 
5.71 
8.02 

1.86 
5.08 
6.99 

1.61 3.48 
4.72 4.48 
6.42 6.06 

3.n 
4.32 
'-80 

3.29 
4.20 
5.61 

3.23 
4.10 
'-47 

3.11 
4.01 
5.15 

.995 13.6 10.1 8.72 7.96 7.41 1.11 UB 6.69 6,54 

.999 22.9 liS." 13.9 12.6 11.7 11.1 10.7 10.4 10.1 

10 .50 0.490 0.143 0.81.5 0.899 0.932 0.954 !).971 0.983 0.992 
.90 1.29 2.92 2.11 2.61 2.n 1.46 1.41 1.3B 2.3' 
.9' 4.96 4.10 1.11 1.48 1.11 1.22 1.14 3.01 3.02 
.915 6.94 '-46 4.13 4.47 4.24 4.07 l.9S 3.8' 3.78 
.99 10.0 7." 6.$5 5.99 '-64 5.19 5.20 5.06 4.94 
.995 IU 9.41 8.08 7.14 6.87 6,54 6.30 6.12 5.97 
.999 21.0 14.9 12.6 11.1 10.S 9.93 9.'2 9.20 8,96 

12 .'0 0.484 0.73' 0.815 U88 0.921 0.941 0.9S9 0.972 0.981 
.90 1.18 2.81 2.61 2.48 2.39 2.31 2.28 2.24 2.21 
.95 4.n 3.89 3.49 1.26 1.11 3.00 2.91 2.8, 2.80 
.915 
.99 
.995 
.999 

6." 
9.Jl

II.' 
18.' 

'.10 
6.91 
8.!l1 
D.O 

4.41 
,u, 
7.n 
10.8 

4.12 3.89 
'-41 U6 
6.!l2 6.07 
9.63 8.89 

3.n 
4.82 
1.76 
8.18 

3.61 
4.64 
!I.n 
8.00 

3.51 
4.SO 
.U5 
1.71 

3.44 
4.39 
!I.20 
7.48 

U .50 0,478 0.126 0.826 0.878 0.911 0.913 0.949 0.960 0.910 
.90 1.07 2.70 2.49 2.16 2.27 2.21 2.16 2.12 2.09 

.9' 

.975 
4.54 
6.20 

],68 
4.77 

J.29 
4.15 

3.06 2.90 
3.80 1 • .58 

2.19 
1.41 

2.71 
1.29 

2.64 
1.20 

2." 
. 1.12 

.99 B.68 6.36 '-42 4.89 4.56 4.J2 4.14 4.00 1.89 

.99-' 10.8 7.70 6.48 '.30 5.37 5.01 4.U 4.67 4 . .54 

.999 16.6 11.3 9.34 8.25 7 . .57 7.09 6.74 6.47 6.26 

20 .SO 0.412 0.718 0.816 0.868 0.900 0.922 0.938 0.950 0.959 
.90 2.97 2,j9 2.38 2.2' 2.1' 2.09 2.04 2.00 1.96 
.9' 4.3.1 3.49 l.IO 2.87 2.71 2.60 2.s! 2.45 2.39 
.911 .5.87 4.46 1.86 l.!II 3.29 3.13 l.OI 2.91 2.84 
.99 8.10 5.85 4.94 4.43 4.10 3.87 3.70 J.j6 3.46 
.995 9.94 6.99 5.82 5.17 4.76 4.47 4.26 4.09 3.96 
.999 14.8 9.95 8.10 7.10 6.46 6.02 5.69 5.44 5.24 

24 .50 0.469 0.714 0.812 0.863 0.89.1 0.917 0.932 0.944 0.953 
.90 2.93 2.54 2.ll 2,19 2,10 2.114 1.98 1.94 1.91 

.9' 4.26 3.40 1.01 2.71 2.62 2.51 2,42 2.36 2.30 

.91.1 S.72 4.32 J.72 3.38 3.1!1 2.99 2.87 2.78 2.70 

.99 7.B2 '.61 4.72 4.22 1.90 3.67 3.50 3.16 3.26 
,99' 9." 6.66 5.'2 4.89 4.49 4.20 3.99 l.83 3.69 
.999 14.0 !I.l4 7.55 6.5' 5.98 . S.S.1 S.23 4.99 4.110 

D..... 
df .1 

II 	 .50 
.90 
.95 
.97.1 
.99 
.995 
.999 

9 	 .SO 
.90 
.95 
.975 
.99 
.995 
,999 

10 	 .'0 
.90 
.95 
.975 
.99 
.995 
.999 

12 	 .50 
.90 
.9S 
.975 
,99 
.995 
.999 

U 	 .50 
.90 
.9' 
.975 
.99 
.995 
.999 

20 	 .lO 
.90 
.9$ 
.97.5 
.99 
.99.5 
.999 

24 	 .'0 
.90 
.9' 
.975 
.99 
.99' 
.999 

NU"",nalard! 

10 12 1.5 20 24 30 60 1211 "" 
1.02 1.01 
2.S4 2.S0 
J.l' 3.28 
4.30 4.20 
S.BI 5.67 
7.21
I.., 

7.01 
11.2 

1.01 1.02 
2.42 2.18 
3.14 3.07 
1.96 3.B7 
5.26 5.11 
6.42 6.23 
9.89 9.57 

1.00 1.01 
2.32 2.2B 
2.98 2.91 
1.72 1.62 
4.8.5 4.71 
.5,85 .M6 
8.7' • 8.4' 

0.989 1.00 
1.19 2.ll 
2.75 2.69 
J.37 3.28 
4.30 4.16 
5.09 4.91 
7.29 7.00 

0.971 D.989 
2,06 2.01 
2.54 2.48 
3.06 2.96 
3.80 1,67 
4.42 4.25 
6.08 5.81 

• 0.966 0.977 
1.94 1.89 
2.35 2.28 
2.71 2.68 
3.37 l.ll 
1.8' 3.68 
S.08 4.82 

0.961 0.972 
1.88 1.83 
2.25 2.IB 
2.64 2.54 
1.11 1.03 
3."9 3.42 
4.64 4.J9 

1.04 
2.46 
3.22 
4.10 

' • .12
6.81 
10.8 

1.03 
2.34 
3.01 
1.77 
4.96 

·6.0J 
9.24 

1.02 
2.24 
2.84 
3.$2 
4.56 
.1.47 
8.11 

1.01 
2.10 
2.62 
1.18 
4.01 
4.72 
6.71 

1.00 
1.97 
2.40 
2.86 
1.H 
4.07 
5.54 

0.989 
1.84 
2.20 

'2.57

Jfo
1. 0 
4.56 

0.983 
1.78 
2.11 
2.44 
2.89 
J.2J 
4.14 

1.05 
2.42 
1. IS 
4.00 
U6 
6.61 
10.5 

1.04 
2.30 
2.94 
1.67 
4.81 
'-83 
B.9O 

1.03 
2.20 
2.11 
3.42 
4,41 
5.27 
7.80 

1.02 
2.06 
2.54 
3.07 
3.B6 
4.'3 
6.40 

1.01 
1.92 
2.33 
2.76 
J.n 
3.88 
5.25 

1.00 
1.79 
2.12 
2.46 
2.94 
3.31 
4.29 

0.994 
1.73 
2.03 
2.11 
2.74 
3.06 
3.87 

1.06 
2.40 
3.12 
1.95 
5.28 
6.'0 
10.3 

1.05 
2.28 
2.90 
3.61 
4.13 
.5.73 
8.72 

1.04 
2.IB 
2.74 
J.n 
4.3J 
'.11 
7.64 

1.03 
2.D4 
2.51 
3.02 
3.18 
4.43 
US 

1.02 
1.90 
2.29 
2.10 
J.29 
3.79 
5.10 

1.01 
1.77 
2.08 
2.41 
2.86 
1.22 
4.15 

1.00 
1.10 
1.98 
2.27 
1.66 
2.97 
1.74 

1.07 
2.38 
3.08 
1.89 
.5.20 
6.40 
10.1 

1.05 
2.25 
2.86 
3 • .56 
4.6' 
5.62 
11.$' 

LOS 
2.16 
2.70 
1.11 
4.2' 
5.07 
7.47 

1.01 
2.01 
2.47 
2.96 
3.70 
4.13 
6.09 

1.02 
1.87 
2.2S 
2.M 
1.21 
l.69 
4.95 

1.01 
1.74 
2.04 
2.3l 
2.18 
3.12 
4.00 

1.01 
1.67 
1.94 
2.21 
2.n 
2.87 
1.!19 

1.08 1.08 1.09 
2.34 2.32 2.29 
3.01 2.97 2.93 
1.78 1.71 1.67 
'.OJ 4.n 4.86 
6.18 6.0ti '.95 
9.73 9.S1 9.11 

1.07 1.07 1.08 
2.21 2.1B 2.16 
2.79 2.1$ 2.71 
l.45 3.39 3.33 
4.48 4.40 4.11 
5,41 .1.30 '.19 
8.19 8.00 7.81 

1.06 1.06 1.07 
2.11 2.08 2.06 
2.62 2.'. 2.'4 
3.20 3.14 l.08 
4.08 4.00 1.91 
4.86 4.7S 4.64 
7.12 11.94 6.76 

1.05 L05 1.06 
1.96 1.93 1.90 
2.18 2.14 2.30 
2.SS 2.79 2.72 
J.54 l.4' 3.36 
4.12 4.111 3.90 
5.76 !I.lII '.42 

1.03 1.04 1.1)3 
1.82 1.79 1.76 
2.16 . 2.11 2.07 
2.l2 2,46 2.40 
3.05 2.96 2.87 
1.48 3.31 J.26 
4.M 4,48 4.31 

1.02 1.01 1.03 
1.68 • 1.64 1.61 
1.9' 1.90 1.84 
2.12 2.16 2.09 
2.61 2.52 2.42 
2.92 2.81 2.69 
3.70 3.'4 l.ll! 

1.02 1.02 1.0J 
1.61 1.$7 J.j3 
1.84 1.79 1.73 
2.08 2.01 1.94 
2.40 2.11 1.21 
2.66 2." 2.43 
3.29 3.14 2.97 

1135 



TABLE A.~ (continued) Percentiles of the F Distribution 

HtrQleBIDr d( 
Den. 

df A 
 I 2 1 4 5 6 7 8 9 


3D .50 
 0.466 '0.109 0.807 0.818 0.890 0.912 0.927 0.919 0,948
2.88 2.49 2.28 2.14 2.0S 1.98 1.93 1.88.90 1.1$ 

.95 4.17 1.12 2.92 2.69 2.51 2.42 2.33 2.27 2.21 

.9U S.H 4.18 1.59 1.2$ 1.03 2.87 2.75 2.6' 2.57 

.99 7.56 4.51 4.02 1.70'.19 1.47 1.10 ].17 3.07 

.995 9.18 6.3' 5.24 4.62 4.2J 1.9$ ).74 3.58 1.45 

.999 11.1 8.77 7.0S 6.12 Ul 5.12 4.82 4.58 4.19 

60 .50 0.461 0.701 0.798 0.849 0.880 D.901 0.917 0.928 0.917 
.90 2.79 2.19 2.18 2.04 1.95 1.87 1.82 1.77 1.74 
.95 4.00 3.15 2.76 2.n 2.37 2.ll 2.17 2.10 2.04 
.9U 5.29 3.93 3.34 1.01 2.79 2.63 2.51 2.41 2.1)
.99 7.08 4.98 4.11 1.65 3.34 1.12 2.822.95 2.72 
.995 8.49 1.80 4.13 • 4.14 3.76 1.49 3.29 3.13 3.01 
.999 12.0 7.77 6.17 '.11 4.16 4.J7 4.09 3.86 3.69 

120.50 0.458 0.691 0.793 0.844 0.8U 0.896 0.912 0.923 0.9J2 
.90 t2.n 2.15 2.13 1.99 1.90 1.82 1.17 1.12 1.68 
.95 3.92 3.01 2.68 2.45 2.29 2.liI 2.09 2.02 1.96 
.975 S.15 3.BO l.n 2.89 2.61 2.51 2.19 2.10 2.22 

I 
J.99 6.15 4.19 3.9S 3.48 3.11 2.96 2.79 2.66 2.56 

.995 8.18 '.54 4.'0 ).92 1.55 1.28 3.09 2.91 2.81 

.999 11.4 7.12 '.78 4.95 4.42 4.04 3.17 3.H 1.38 


CD .50 
 0.455 0.693 0.189 0.839 0.870 0.891 0.907 0.918 0.927 
.90 2.11 2.30 2.08 1.94 1.85 1.77 1.72 1.67 1.63 
.95 3.84 3.00 2.60 2.37 2.21 2.10 2.01 1.94 1.88 
.915 5.02 ).69 3.12 2.19 2 . .!11 2.41 2.29 2.19 2.11 
.99 6.61 4.61 3.78 3.32 3.02 2.80 2.64 2.1I 2.41 
.995 7.88 '.30 4.2B 3.12 3.35 3.09 2.90 2.74 2.62 
.999 10.8 6.91 5.42 4.62 4.10 3.74 1.47 3.27 1.10 

.­

TABLE A.4 (concluded) Percenliles of the F Distribution 

Dcn. 
df -1 

HUm'Btor dr 
10 12 IS 20 24 3D 60 120 CD 

3D .50 0.9H 0.966 0.918 0.989 0.994 I.QIl 1.01 1.02 1.02 
.90 1.82 1.11 1.12 1.67 1.64 1.61 1.54 ISO 1.46 
.95 2.16 2.09 2.01 1.93 I.B9 1.84 1.74 1.68 1.62 
.9U 2.51 2.41 2.)1 2.20 2.14 2.01 1.94 1.87 1.79 
.99 2.98 2.B4 2.70 2.H 2.41 2.39 2.21 2.11 2.01 
.995 1.34 3.18 3.01 2.82 2.73 2.6) 2.42 2.30 2.18 
.999 4.24 4.00 3.U 3.49 3.36 1.12 2.92 2.76 2.59 

60 .50 0.94S 0.936 0.967 0.918 0.983 0.989 1.00 1.01 1.01 
.90 1.11 1.66 1.60 1.54 1.51 1.411 1.40 US 1.29 
.95 1.99 1.92 1.84 1'.75 1.10 1.65 1.5) 1.47 J.J9 
.915 2.27 2.11 2.06 1.94 • 1.88 1.82 1.67 1.58 1.48 
.99 2.63 2.S0 2.35' 2.20 2.12 2.0J 1.84 I.n 1.60 
.995 2.90 2.14 2.n 2.19 2.29 2.19 1.96 1.83 1.69 
.999 3.54 3.32 1.08 2.83 2.69 2.55 2.25 2.0B 1.89 

120.50 0.939 0.9S0 0.961 0.972 0.971 0.983 0.994 1.00 1.01 
.90 1.65 1.60 1.55 1.48 1.45 1.41 1.31 1.16 1.19 
.95 1.91 1.8J 1.75 1.66 1.61 1.55 1.43 I.H 1.25 
.975 2.16 2.,05 1.95 1.82 1.76 1.69 1.53 1.43 1.31 
.99 2.47 2j4 2.19 2.03 1.95 1.86 1.66 UJ 1.38 
.995 2.71 U4 2.37 2.19 2.09 1.98 U5 1.61 1.4] 
.999 3.24 3.02 2.18 2.'1 2.40 2.26 1.95 1.17 1.54 

.50 0.934 0.945 0.956 0.967 0.912 0.978 0.989 0.994 1.00 

.90 1.60 I.H 1.49 1.42 J.38 1.34 1.24 1.11 1.00 

.95 J.83 • I.7S 1.61 I.n 1.52 1.46 1.32 1.22 1.00 

.975 2.05 1.94 1.8) 1.11 1.64 1.51 1.l9 1.27 1.00 

.99 2.12 2.18 2.04 1.88 1.79 1.70 1.47 1.32 1.00 
.995 2.51 2.36 2.19 2.00 1.90 1.19 UJ 1.J6 1.00 
.999 2.96 2.14 2.s! 2.27 2.13 1.99 1.66 1.45 1.00 

CD 

Sourco: Roprinred'from Tlbl. 5 or Pearson Ind HlI'llo". BI"",."ikD Tabl., for SItJ,"ddtuU. Volume 1. 1971. pub­
lished by the Cambridlc University Press. on behalf or The Biometrika Sodery. by pe.rminion ot the: aUlhan and pub­
lish..... 
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330 Appendices 

TASLE B.7 . level of Significance a = .01fABLE B.7 level of 0. == .Q5 (co"clllded)Jar-bin· Walson P 1 =3 . p-1 4 P-. .1:= 5 Durbin-Watson p-1",,1 p-1 = 2' 
rest Bounds. P 1 2 p-l=3 p-1=4 P 1",5 ---.TutBounds. d; .'c!u dt.du .. dt '·du. Cit····. dun dt du 
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