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QUESTIQN ONE. 	 [ 1O+6+4+5marks] 

1.1. 	 What is Heteroscedasticity? Wh:at happens to Ordinary Least Square (OLS) estimator in the 
presence ofheteroscedasticity? 

1.2. 	 Explain how the Generalized Least Squares (GLS) method works to obtain estimates of 
regression coefficients when heteroscedasticity is present. 

1.3. 	 Explain the Spearman's rank correlation test procedure how it helps to detect Heteroscedasticity. 
1.4. 	 You are given the following data: 

n 50 c=10 k~2 

RSS I based on the first 20 observations = 55, 
RSS2 based on the last 20 observations = 140, 

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

QUESTION TWO. 	 [6+ 1 +4+4+5+5 marks] 

2.1 	 State the General Linear Regression Model in matrix form including all assumptions. 

2.2 	 The following results were computed from a multiple regression model: 

29.7289 .0722 -1.9926] [ 3820 ] 
(XXr 1 = .0722 .00037 -.0056, X'Y = 249643 ,n 21 and MSE 121.1626 

[ 
-1.9926 .0056 .1363 66073 

a. 	 How many predictor variables were used in the above regression model? 
b. 	 Find the estimated regression function. 
c. 	 Estimate the variance-covariance matrix. 
d. 	 Construct a 98% confidence interval for ~2' 
e. 	 Test the hypothesis, ~l = 1 against ~l f- 1. 

QUESTION THREE. 	 [ 3 + 4 + 8 + 2 + 4 + 4 marks ] 

3.1 	 Define Multicollinearity. 

3.2 	 Discuss the effects ofmulticollinearity on F-test and t-test; when it is present in the model. 

3.3 	 State few informal diagnostics and few remedial measures for multicollinearity. 

3.4 	 Consider the following ANOV A table with decomposition of SSR for three predictor 
variables: 

Source ofVariation 

Regression 

Xl 

X2 1Xl 

SS 

246.58 

198.27 

33.17 

df 

3 

1 

1 

MS 

X3 1 X2 , Xl 15.14 1 

Error 

Total 

98.41 

A 

15 

B I 

a. 	 Find A, B, and all required MS in the above table. 

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

c. 	 Test whether X2 and X3 can be dropped from the regression model that already contains Xl. 
Use a. 0.01. 
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QUESTION FOUR. [4+5+1+4+6+5marks] 

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

ANOVA 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 

Residual 

Total 

23.446 

22.734 

46.180 

5 

44 

49 

4.689 

.517 

9.076 .000 

Coefficients 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig.B Std. Error Beta 

1 (Constant) 

x1 

x2 

x3 

x4 

x5 

2.518 

.297 

.179 

-.379 

-.086 

-.016 

.564 

.229 

.135 

.112 

.128 

.116 

.170 

.158 

-.522 

-.087 

-.024 

4.467 

1.299 

1.326 

-3.399 

-.670 

-.135 

.000 

.201 

.192 

.001 

.506 

.893 

Answer the following questions based on the above two tables: 

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

clearly state the conclusion. 
c. 	 What is the estimated value of ci? 
d. 	 Calculate the coefficient of multiple determination R2. How is it interpreted here? 
e. 	 Construct a 95% joint confidence interval for PI and 132. 
f. 	 Do the data present sufficient evidence to indicate that X3 contributes information for the 

prediction ofy. 
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QUESTION FIVE. 	 [4+4+5+8+4marks] . 

5.1 	 State the first-order autoregressive multiple linear regression model. 

5.2 	 We have four important consequences to use ordinary least square procedure when 
autocorrelation is present. State those. 

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

• 0.156 0.485 -0.442 -0.396 
0.039 0,354 0.048 -0.550 
0.803 -0.124 -0.224 -0.524 
0.266 -0.087 -0.388 0.538 

Use Durbin-Watson test statistic to test the existence ofautocorrelation. Choose your a 
suitable according to attached table. 

5.4 	 Given a sample of 50 observations and 4 predictor variables with 5% level of significance, 
what can you say about autocorrelation (positive or negative) if 

(i) D = 1.02? 
(ii) D = 1.37? 
(iii) D 2.61 ? 
(iv) D 3.93? 


[You must show all your work regarding your conclusions] 


5.5 	 State few remedial measures for autocorrelation. 



TAJlLE A.l Percentiles of the I Distribution 
TAUL!!; A.J. (canc/un,a) rercenlllC'OI me I LI,..nuu"'1JI 

Sntry ill(A; II) where P(/(II) :$ I(A; v)} - A 

A 

.60 .10 .80 .8.5 .90 .!U .97jv 

0.3'25 0.727 1.176 1.963 3.078 6.314 12.706I 
0.219 0.617 1.00l 1.386 1.186 2.920 4.303 

3 
:: 

0.277 D.'B4 O.!I1' 1.230 1.638 1.J53 3.112 
4 0.271 0.'69 O,\J.41 1.190 I.nl 2.lll 2.776, 0.267 0.33' 0.920 I.U6 1.416 I.DIS 2.571 

0.263 0.333 0.906 1.134 1.440 1.943 2.4476 
0.163 0.'49 0.896 1.119 1.413 1.89' , 2.36S7

• 0.262 0.'46 0.819 1.108 1.397 1.860 2.306 
0.26\ 0.'43 0.883 1.100 1.383 1.833 2.262 

10 
9 

0.260 0.342 0.179 1.093 1.312 1.812 2.llS 

0.260 0.340 0.876 1.088 1.363 1.796 2.201 
12 
II 

0.ll9 0.'39 0.873 1.083 1.356 1.782 2.179 
13 0.ll9 0.'37 0.870 1.079 USO 1.771 2.160 
14 D.:U8 0.'37 0.168 \.076 1.345 1.161 2.14' 

O.lll 0.336 0.866 1.074 1.341 1.7S3 2.111U 

0.2n 0.'3' JUII' 1.071 1.137 1.746 1.llO 
11 
16 

0.'257 0.'14 0.863 1.069 1.333 1.740 2.110 
18 0.l.11 0.334 0.862 l.I167 1.330 1.734 2.101 
19 0.157 0.'33 0.861 1.066 1.311 1.729 2.093 
20 0.ll1 0.'33 0.860 1.064 1.3ll I.ID 2.016 

0.'257 0.'32 0.1$9 1.063 1.321 1.721 2.08021 
0.ll6 0.532 un 1.06\ 1.321 1.717 1.074II 
0.'256 0.'32 0.1'1 1.060 1.319 1.714 2.!l69 

24 
2l 

0.2'6 0.,1I 0.Bj7 1.IU9 1.1111 1.711 2.064 
0.236 0.l31 0.836 1.0lB 1.316 1.708 2.060II 

26 0.ll6 D.'3\ 0.1.56 1.0'8 LlU 1.106 2.0'6 
27 0.'256 O.'lL 0.85.' I.OS7 1.314 1.703 2.0n 
28 0.2'6 0.'30 0.1l' 1.0'6 i.JIJ 1.7DI 2.048 
29 O. '256 0.'30 0.8.54 1.0ll 1.311 1.699 2.04' 
30 0.156 0.'30 0.8'4 1.03' 1.310 1.697 1.042 

40 0.'25' 0.529 o.m 1.030 1.303 1.684 2.021 
60 0.2.54 D.ll7 0.&48 1.04$ 1.296 1.671 2.000 

120 0.ll4 0.'26 O.&4S 1.041 1.289 1.658 1.980 
0.233 0.'24. 0.842 1.036 1.212 I.M5 1.960 

v 
" 

.98 .985 .99 .992' .99' .9975 .999S 

I IU9' 21.205 31.821 41.434 63.637 127.322 636.S90 
2 4.849 '.643 6.965 8.071 9.923 14.0H9 31.598 
J 3.4n 3.896 4.541 '.047 5.841 7.451 12.924 
4, 2.999 

2.737 
3.298 
3.003 

3.147 
3.l6S 

4.088 
3.634 

4.604 
4.U32 

5."8 
4.773 

8.610 
6.869 

6 2.612 2.829 3.143 un 1.701 4.317 1.959 
1 2.517 2.715 2.998 l.2Dl 3.499 4.029 5.408 
8 2.449 2.634 1.896 J,085 3.1'S un '.041 
9 2.398 2.n4 2.121 2.998 3.2'0 3.690 4.781 

10 2.159 2.$27 2.7M 1.931 3.169 3.'81 4.587 

II 2.328 2.491 2.718 2.879 3.106 3.497 4,4)7 
12 2.101 2.461 2.681 2.836 3.0" ).428 4.318 
13 2.212 2.436 2."0 2.301 3.012 3.)72 021 
14 2.l64 2.415 2.624 2.771 2.977 3.126 4.140 
U 2.249 2.397 2.602 2.746 2.947 3.286 4.073 

16 2.21' 2.]82 2.583 2.724 2.921 3.2'2 4.01,5 
17 2.224 2.368 Ub7 2.706 2.898 3.222 1.94" 
II 2.214 2.]$6 2.552 2.689 2.878 1.197 1.922 
19 2.205 2.346 2.539 2.674 2.861 3.174 1.U3 
20 2.197 2.316 2.UR 2.661 2.14S 3.m 1.849 

21 2.189 2.328 UI8 2.649 2.811 1.135 1.819 
22 2.183 2.320 1.$08 2.6)9 2.119 3.119 3.792 
2J 2.177 2.313 2.'00 2.629 2.807 1.1()" 3.168 
24 2.172 2.307 2.492 2.620 2.797 1.091 3.74' 
2' 2.167 2.301 2.415 2.612 2.787 1.078 J.72S 

16 2.162 2.296 2.479 2.605 2.779 3.067 J,707 
27 2.1n 2.291 2,413 2.598 2.771 1.0'7 3.690 
28 2.154 2.286 2.467 2.592 2.763 3.0-17 3.674 
29 2.130 2.282 2.462 2.,a6 2.736 1.(118 1.659 
30 2.147 2.278 2A~7 2.581 2.7.50 3.010 3.646 

40 2.123 2.250 2AlJ 2.'42 2.104 2.971 3.5.51 
60 2.099 2.ll3 2.390 1.~[)4 2.660 2.91) l.460 

120 2.076 2.196 2.3~1 2A6B 2.617 2.860 l.l71 

'" 2.0'4 2.170 2.326 2.412 2.576 2,807 1.291 

• 
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2.20 .90 

Numeralor df 

Den. 
dr If 

.$0 

.9' 


2 3 4 3 6 7 9 


1.00 1.'0 1.71 1.82 1.89 1.94 1.98 2.00 2.03 
39.9 	 49.' 33.6 '3.8 57.2 SB.2 38.9 '9.4 '9.9 

161 200 216 22' 230 234 237 239 241 

648 800 864 900 922 931 948 !I.n 96] 


4,032 '.000 3.403 ',6U ',764 '.8'9 ',928 1,981 6.022 
16,211 20,000 21,613 22,300 2],056 23,437 23,713 23,92' 24,091 

403,280 '00,000 '40.380 '62,-'<lO '76,400 $1,,940 192,870 S98,140 602,280 

0.667 1.00 I.Il 1.21 1.2, 1.28 1.30 1.32 1.3] 
B.'3 9.00 9.16 9.24 9.29 9.Jl 9.15 9.37 9.)8 
18.5 19.0 19.2 19.2 19.3 19.3 19.4 19.4 19.4 
38.' 39.0 39.2 39.2 39.3 19.3 39.4 39.4 39.4 
98.' 99.0 99.1 99.2 99.1 99.l 99.4 99.4 99.4 
199 199 199 199 199 199 199 199 199 


998..5 999.0 999.2 999.2 999.3 999.3 999.4 999.4 999.4 


0.S8' 0.88\ 1.00 • 1.06 1.10 I.Il LIS 1.16 1.17 
'.'4 '.24$.46 5.39 3.34 S.31 5.28 5.27 5.2l 
10.1 9." 9.28 9.12 9.01 8.94 8.89 U.5 8.81 
17.4 16.0 1M Ij.1 14.9 14.7 14.6 14..5 14.j 
34.1 30.8 29.5 28.7 28.2 27.9 27.7 27.5 27.3 
".6 49.8 47.5 46.2 45.4 44.B 44.4 44.1 43.9 

167.0 148.l 141 •.1 Il7.1 /34.6 132.& lJ 1.6. 1)0.6 129.9 

0 • .549 0.828 0.941 1.00 1.04 1.06 1.08 1.09 1.10 
4.'4 4.32 4.19 4.11 4.0' 4.01 3.98 3.95 3.94 
7.71 6.94 6.59 6.39 6.26 6.16 6.09 6.04 6.00 
12.2 10.6 9.98 9.60 9.36 9.20 9.07 B.98 8.90 
21.2 18.0 16.7 16.0 1M 1S.2 IS.O 14.8 14.7 
ll.l 26.3· 24.) 2].2 22.S 22.0 21.6 21.4 21.1 
74.1 61.2 .56.2 'l.4 .51.7 SO., 4!1.7 49.0 41.$ 

O.nB 0.799 0.907 0.965 1.00 1.02 1.04 1.0", 1.06 
4.06 l.78 3.62 l.n 3.4' 3.40 l.37 l.14 l.l2 
6.61 l.79 .5.41 '.19 S.O' 4.95 4.18 4.82 4.77 
10.0 8.43 7.76 7.39 7.1 , 6.98 6.83 6.76 6.68 
16.l Il.l 12.1 11.4 11.0 10.7 10.l 10.) 10.2 
22.8 18.l 16•.5 U.6 14.9 14.S 14.2 14.0 13.8 
47.2 37.1 ll.2 ll.1 29.8 28.8 28.2 27.6 17.2 

O.llS 0.780 0.886 0.942 0.977 1.00 1.02 1.0l 1.04 
l.78 3.46 l.29 l.U 1.11 l.OS l.OI 2.98 2.96 
3.99 l.14 4.76 4.n 4.39 4.28 4.21 4.15 4.10 
8.81 7.26 6.60 6.23 l.99 3.82 .5.70 S.6O ,U2 
13.7 10.9 9.78 .9. IS 8.71 8.47 1.26 8.10 7.98 
IU 14.S 12.9 12.0 11.' 11.1 10.8 10.6 10.4 
lS..5 27.0 2l.7 21.9 20.8 20.0 19.' 19.0 IB.7 

0.506 	 0.767 0.871 0.926 0.960 0.983 1.00 1.01 1.02 
U9 3.26 l.07 U6 2.8B 2.83 2.78 2.7' 2.72 
.5.'9 4.74 4.3.5 4.12 3.97 3.&7 1.79 l.71 U8 
8.07 6.54 l.B9 5.'2 .t29 S.12 4.99 4.90 4.82 
12.2 9.n 8.4' 7.8S 7.46 7.19 6.99 6.84 6.72 
16.2 12.4 10.9 10.1 9.$2 9.16 8.89 8.68 S.S! 
29.2 21.7 1B.8 17.2 16.2 U.S IS.O 14.6 14.) , 

1~.l." 

jt~fi:' 

Den. 
df .4 


.SO 

.90 


.9' 


.97$ 


.99 


.995 


.999 


2 	 .'0 

.90 


.9' 

.97.s 

.99 

.99S 
.999 


3 	 .SO 

.90 

.9S 
.975 

.99 

.9QS 
.999 


4 	 .SO 

.90 

.9S 
.975 

'.99 

.99S 
.999 


, 	 .'0 

.90 

.9.5 

.91$ 

.99 

.99l 

.999 


6 .lO 

' .90 


.9S 

.97.5 


.99 


.995 


.999 


7 	 .50 

.90 

.9S 
.975 

.99 

.993 


i 
 .999 


Numeralor dl 

10 12 11 20 24 ]0 
 60 120 


2.04 2.07 2.09 2.12 2.1l 2.IS 2.17 2.18
60.2 60.7 61.2 61.7 62.0 61.3 61.8 63.1 
242 244 246 24M 249 150 252 253 


a: 

6l.J 

.975 


.99 


.99' 


.999 


2 	 .'0 

.90 

.91 

.975 

.99 

.99S 
.999 


1 	 .SO 

.90 

.9S 
.97.5 

.99 

.99$ 

.999 


4 	 •.s0 

.90 

.g, 
,9ll 
.99 

.99' 

.999 


, 	 •.50 

.90 

.95 

.97l 

.!l9 

.99.5 

.999 


6 	 .50 

.90 

.95 

.975 

.99 

.99S 
.999 


7 	 •.50 

.90 

,93 

.97l 

.99 

.99l 

.999 


969 977 98S 993 

6,016 6.106 11,117 6.209 


24,224 !4,4!/\ 24,630 24,836 

601,620 610,670 61l,76O 620,910 

1.34 1.)6 US 1.39 
9.39 9.41 9.4! 9.44 
19.4 19.4 19.4 19.4 
39.4 19,4 39.4 39.4 
99.4 	 99.4 99.4 99.4 

199 199 199 199 


999.4 999.4 999.4 . 999.4 

1.18 1.20 1.11 1.21 
.U3 5.22 S.20 5. IS 
8.79 8.74 8.70 8.66 
14.4 14.l 14.] 14.2 
27.1 27.1 26.9 26.7 
41.7 41.4 41.1 42.8 

129•.2 12K.! 121.4 126.4 

1.11 1.l3 1.14 1.1.5 
3.92 3.90 3.n l.S4 
'.96 S.91 5.86 .tHO 
U4 8.75 8.66 U6 
14.5 14.4 14.2 14.0 
21.0 20.7 20.4 20.2 
48.1 47.4 46.8 46.1 

1.07 1.09 1.10 1.11 
3.l0 l.27 3.24 3.21 
4.74 4.68 4.62 4.'6 
6.62 6 . .52 6.4J 6.ll 
10.1 9.89 9.72 9.B 
Il.6 Il.4 Il.1 12.9 
26.9 26.4 2.5.9 23.4 

'1.05 1.06 1.07 1.08 
2.94 2.90 2.87 2.84 
4.06 4.00 J.94 l.87 
S.46 '.37 '.27 '.17 
7.17 7.72 7:.56 7.40.j, 

10.2 10.0 9.81 9.j9 
1B.4 18.0 17.6 17.1 

1.0l 1.04 1.05 1.07 
2.70 2.67 2.6l 2." 
J.64 3.n 3.51 1.44 
4.76 4.67 4.j7 4.47 
6.62 6.47 6.ll 6.16 
U8 8.18 7.97 7.75 
14.1 n.7 13.l 12.9 

997 

6.2ll 


24,940 

623.500 

1.40 

US 

19.' 

39 • .5 

99.' 

199 


999.5 

!.21 
5.111 
8.64 
14.1 
26.6 
42.6 

12'.9 

1.16 
3.81 

.5.77 

8.51 
!J.9 
20.0 
4U 

1.12 
1.19 
4.'3 
6.21 
9.47 
12.8 
2J.1 

1.09 
2.82 
1.84 

.s.12 

7.11 
9.47 
16.9 

1.07 
2.'8 
l.41 
4.42 
6.07 
7.65 
12.7 

2l~ 
1,001 1,010 1,014 I,OIB 
6,2t11 6,113 6.)J9 6.366 

2l.O44 IS,2.U 2S,H9 2',464
626,100 6]1,340 633,970 636,620 

1.41 1.4) Loll 1.44 
9.46 9.47 9.48 9.49 
19.5 19.3 19.5 19.5 
39.5 39.' 39.S 19 . .5 

99.5 99.S 99.S 99.S 

199 199 199 ~oo 


999.1 999.S 999.S 999 . .5 


1.14 I.1S 1.26 1.27 
'.17 S.IS 5.14 S.1l 
H.liI 8.57 8.'S Ul 
14.1 14.0 1].9 11.9 
26..5 26.3 26.2 26.1 
41.5 42.1 41.0 41.8 

125.4 I24.S 124.0 1ll.5 

1.16 1.18 1.18 1.19 
3.82 3.79 3.7H 1.76 
'.75 5,69 5.66 .l.6J 
8.46 8.16 8.l1 8.26 
13.8 13.7 11./\ Il.S 
19.9 19.6 19•.1 19.3 
45.4 44.7 4-1.4 44.1 

Ll2 1.14 1.14 I."3.17 1.14 J.12 J.II 
4.50 4,43 4.40 4.l7 
6.23 6.12 6.07 6.02 

9.lI 9.20 9.11 9.02 

11.7 12.4 12.3 12.1 
24.9 24.3 24.1 21.8 

1.10 1.11 1.12 1.12 . 
2.80 2.76 2.74 2.n 
1.81 3.74 3.70 1.67 
.!.O7 4.96 4.90 4.U 

7.2l 7.06 6.97 6.88 

9.16 9.12 9.00 8.88 
16.7 16.2 14,0 .'.7 

1.08 1.09 1.10 1.10 
2.56 2.'1 2.49 2.47 
1.38 l.lO 3.27 l.ll 

4.l6 4.25 4.20 4.14 

5.99 5.74'.82 5.6' 

7.5l 7.11 7. J9 7.08 

12.5 12.1 11.9 11.7 

113l 



--
Don. 
dC 4 

8 .30 
.90 

.9' 

.975 

.99 

.995 

.999 

9 .50 
.90 
.95 
.975 
.99 
.99S 
.999 

10 .SO 
.90 
.95 
.915 
.99 
.99' 
.999 

11 .50 
.90 
.95 
.97S 
.99 
.99$ 
.999 

IS .SO 
.90 
.9' 
.97S 
.99 

..995 
.999 

10 .jO 
.90 
.93 
.915 
.99 
.991 
.999 

14 .SO 
.90 
.9S 
.915 
.99 
.995 
.999 

0.499 
1.46 
5.31 
7;57 
11.3 
14.7 
25.4 

0.494 
3.36 
S.J2 
7.21 
10.6 
11.6 
21.9 

0.490 
1.29 
4,96 
6.94 
10.0 
12.8 
21.0 

0.484 
1.18 
4.75 
6." 
9.33 
11.8 
1B.6 

0.418 
1.07 
4.S4 
6.20 
8.68 
10.8 
16.6 

0.412 
2.97 
4.35 
.5.87 
8.10 
9.94 
14.8 

0.469 
2.93 
4.16 
5.72 
1.H2 
9.$5 
14.0 

2 

0.737 
3.11 
4.46 
6.06 
8.65 
11.0 
18.S 

0.149 
1.01 
4.26 
$.71 
8.02 
10.1 
16.4 

0.743 
2.92 
4.10 
M6 
7.56 
9.43 
14.9 

0.7ll 
2.BI 
3.89 
S.10 
6.93 
Boll 
/J.O 

0.726 
2.70 
1.68 
4.77 
6.36 
7.70 
11.3 

0.718 
1 . .59 
3.49 
4.46 
US 
6.99 
9.95 

0.714 
2.54 
3.40 
4.ll 
S.61 
6.66 
9.34 

0.860 
2.92 
4.07 
5.42 
1.S9 
9.60 
1S.8 

O.Bn 
2.81 
3.86 
.t08 
6.99 
8.12 
11.9 

0.81' 
2.73 
3.71 
4.83 
6.S' 
8.08 
12.6 

0.83' 
2.61 
J.49 
4.47 
5." 
7.21 
10.8 

0.826 
2.49 
1.211 
4.15 
SA2 
6.48 
9.14 

0.816 
2.38 
3.10 
3.86 
4.94 
3.82 
a.lo 

0.812 
2.ll 
3.01 
3.72 
4.72 
S.$2 
US 

I~w(n...'."u, -... 

4 S 

0.915 0.948 
2.81 2.73 
3.84 ).69 
S.OS 4.B2 
7.01 6.63 
8.BI 8.10 
14.4 Il.S 

0.906 0.939 
2.69 2.61 
3.63 1.48 
4.12 4.48 
6.42 6.06 
1.96 1.47 
12.6 11.1 

0.899 0.932 
2.61 2.S2 
1.48 1.33 
4.47 4.24 
'.99 '.M 
7.34 6.87 
ILl 10.$ 

0.888 0.921 
2.4B 2.39 
3.26 3.11 
4.12 3.89 
5.41 5.06 
6.52 6.07 
9.63 B.89 

0.B78 0.911 
2.36 2.27 
3.06 2.90 
3.80 1.58 
4.89 4.56 
5.50 U7 
8.25 1.57 

0.868 0.900 
2.2S 2.16 
2.87 2.71 
1.S! 3.29 
4041 4.10 
S.17 4.76 
1.10 6.46 

0.861 0.893 
2.19 2.10 
2.78 2.62 
3.18 3.1S 
4.22 1.90 
4.89 4.49 
6.'9 5.98 

6 

0.971 
2.61 
l.S8 
4.6S 
6.37 
7.9S 
12.9 

0.962 
2.55 
1.)1 
4.12 
S.80 
1.13 
11.1 

0.9'4 
2.46 
1.22 
4.01 
'.39 
d.S4 
9.93 

0.943 
2.)3 
3.00 
3.13 
4.82 
S.76 
B.38 

0.933 
2.21 
2.79 
3.41 
4.32 
S.07 
7.09 

0.922 
2.09 
2.60 
3.1l 
3.81 
4.47 
6.02 

0.917 
2.04 
2.51 
2.99 
1.67 
4.20 
s.n 

7 

0.988 
2.62 
UO 
4 .. 13 
6.18 
7.69 
12.4 

0.978 
2.51 
).29 
4.20 
5.61 
6.88 
10.1 

1).971 
l.41 
3.14 
1.9' 
$.20 
6.10 
9.52 

0.959 
2.2B 
2.91 
3.61 
4.64 
S.52 
8.00 

0.949 
2.16 
2.71 
3.29 
4.14 
4.8$ 
6.74 

0.938 
2.04 
2.n 
3.01 
1.70 
4.26 
5.69 

0.932 
1.98 
2.42 
2.Kl 
1.50 
1.99 
5.23 

8 

1.00 
2.S9 
3.44 
4.43 
6.03 
7.30 
12.0 

0.990 
2.47 
l.n 
4.10 
.5.47 
6.69 
10.4 

0.983 
2.18 
1.01 
1.83 
5.06 
6.12 
9.20 

0.912 
2.24 
2.85 
UI 
4.S0 
S.3S 
7.11 

0.960 
2.12 
2.M 
1.20 
4.00 
4.67 
6.47 

0.910 
2.00 
2.4S 
2.91 
l.l6 
4.09 
5.44 

0.944 
1.94 
2.l6 
2.78 
1.36 
3.83 
4.99 

9 

1.01 
2.S6 
3.39 
4.36 
.s.91 
7.34 
11.8 

1.00 
2.44 
1.18 
4.01 
S.U 
6.54 
10.1 

0.992 
2.3' 
1.02 
1.18 
4.94 
'-91 
8.96 

0.981 
2.2 ( 
2.80 
3.44 
4.39 
'-20 
7.48 

0.970 
2.09 
2.59 
3.12 
1••9 
4.'4 
6.26 

0.959 
1.96 
2.l9 
2.84 
1.46 
3.96 
5.24 

0.9'3 
1.91 
2.30 
2.70 
1.26 
3.69 
4.80 

.: ,; r 

"'I 

~: . 

, 
.; . 

Don. 
d( .1 

.SO 

.90 

.95 
.975 
.99 
.995 
.999 

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

10 .'0 
.90 
.9S 
.975 
.99 
.995 
.999 

12 .50 
.90 
.9' 
.975 
.99 
.99S 
.999 

Jj .50 
.90 
.95 
.97S 
.99 
.995 
.999 

20 .10 
.90 
.95 
.975 
.99 
.995 
.999 

24 .jO 
.90 
.95 
.9n 
.9'1 
.995 
.999 

. 

10 

1.02 
2.S4 
3.U 
4.30 
5.81 
1.21 
II.S 

1.01 
2.42 
3.14 
3.96 
5.26 
6.42 
9.89 

1.00 
2.32 
2.98 
).72 
4.85 
5.85 
8.15 

0.9B9 
2.19 
2.75 
3.l7 
4.30 
5.09 
7.29 

0.971 
2.06 
2.54 
1.06 
3.80 
4.42 
6.08 

0.966 
1.94 
2.15 
2.77 
3.31 
3.BS 
5.08 

0.961 
1.88 
!.ll 
2.M 
3.17 
l.S9 
4.64 

12 

1.03 
2.S0 
3.28 
4.20 
.1.67 
7.01 
11.2 

1.02 
2.38 
3.07 
3.81 
5.1 I 
6.23 
9.$7 

1.01 
2.28 
2.91 
1.62 
4.71 
5.66 

' 8.45 

1.00 
1.13 
2.69 
3.28 
4.16 
4.91 
7.00 

0.989 
2.02 
2.48 
2.96 
1.67 
4.25 
S.BI 

0.977 
1.89 

.2.28 
2.68 
3.21 
3.68 
4.82 

0.912 
1.83 
2.18 
2.14 
J.O) 
3042 
4.19 

U 

1.04 
2.46 
3.22 
4.10 
U2 
6.81 
10.8 

1.03 
2.J4 
3.01 
3.77 
4.96 

• 6.03 
9.24 

1.02 
2.24 
2.84 
1.32 
4.56 
5.47 
8.11 

1.01 
2.10 
2.62 
3.18 
4.01 
4.72 
6)1 

1.00 
1.91 
2.40 
2.86 
l.n 
4.01 
5.54 

0.989 
1.84 
2.20 

'2.57 
l.09 
1:'50 
4.56 

0.983 
1.78 
2.11 
2.44 
2.89 
3.25 
4.14 

,._..._._.-. 

20 24 

1.05 1.06 
2.42 2.40 
3.1.5 3.12 
4.00 3.9S 
S.J6 UK 
6.61 6.50 
10.5 10.1 

1.04 1.0S 
2.30 2.28 
2.94 2.90 
1.61 3.61 
4.B! 4.71 
S.U '.71 
B.90 8.72 

1.0) 1.04 
2.20 2.18 
2.17 2.74 
1.42 1.31 
4.41 4.31 
5.27 5.17 
7.80 7.M 

1.02 1.01 
2.06 2.04 
2.34 2.51 
1.07 1.02 
3.86 3.1B 
4.5) 4.43 
6.40 6.2S 

1.01 1.02 
1.92 1.90 
U) 2.29 
2.76 2.10 
3.37 3.29 
1.88 3.79 
5.21 .5.10 

1.00 1.01 
1.79 1.77 
2.12 2.08 
2.46 2.41 
2.94 2.B6 
l.ll 3.22 
4.29 4. IS 

0.994 1.00 
1.71 1.70 
2.0) 1.98 
2.33 2.27 
2.74 2.66 
3.06 2.91 
J.n 1.74 

30 

1.07 
2.l8 
1.08 
3.89 
S.20 
6.40 
10.1 

LOS 
2.25 
2.86 
1.S' 
4.65 
'.62 
B.SS 

LOS 
2.16 
2.70 
1.31 
4.25 
5.07 
7.47 

1.03 
2.01 
2.41 
2.96 
3.10 
4.]) 
6.09 

1.02 
1.87 
2.25 
2.64 
1.21 
1.69 
4.95 

1.01 
1.14 
2.04 
2.3$ 
2.18 
3.12 
4.00 

1.01 
1.67 
1.94 
2.21 
2.'8 
2.87 
l.59 

60 

1.08 
2.34 
3.01 
3.78 
S.OJ 
6.18 
9.71 

1.01 
2.21 
2.19 
3AS 
4.48 
HI 
B.!9 

1.06 
2.11 
2.62 
1.20 
4.0B 
4.86 
7.12 

1.05 
1.96 
2.3B 
US 
).54 
4.12 
5.76 

1.0) 
1.82 
2.16 
2.'2 
3.05 
MH 
4.64 

1.02 
1.68 
1.95 
2.22 
2.61 
2.92 
1.70 

1.02 
1.61 
1.84 
2.08 
2.40 
2.66 
3.29 

120 

1.08 
2.32 
2.97
l.n 
4.95 
6.06 
9.$1 

1.07 
2.18 
2.7S 
1.39 
4.40 
'.10 
8.00 

1.06 
2.0B 
2.'8 
1.14 
4.00 
4.75 
6.94 

LOS 
1.9) 
2.14 
2.79 
l.4S 
4.01 
5.59 

1.04 
1.79 

. 2.11 
2.46 
2.96 
J.l7 
4.48 

1.01 
1.64 
1.90 
2.16 
2.52 
2.81 
l.S4 

1.02 
1.S7 
1.19 
2.01 
2.)1 
2.SS 
l.14 

co 

1.09 
2.29 
2.93 
3.67 
4.86 
US 
9.13 

1.08 
2.16 
2.71 
1.B 
4.11 
5.111 
7.81 

1.07 
2.06 
2.S4 
1.08 
J.91 
4.64 
6.76 

1.06 
1.90 
2.JO 
2.72 
3.36 
3.90 
M2 

1.05 
1.76 
2.07 
2.40 
2.87 
3.26 
4.)1 

1.0] 
1.61 
1.84 
2.09 
2.42 
2.69 
U8 

1.03 
U1 
1.73 
1.94 
2.21 
2.41 
1.97 

lll.5 

.. 




&I'LUUD n..... \,"ulnUUrr;,.} •. "'''-''"''''''' Ul UI"",f- J..,Il.:UUUUL.lUn 

Dcn. 
NUmcnllor d( 

d( ,I I 2 3 4 5 6 7 8 9 

JO .50 
.90 
.93 

0.466 
2.88 
4.17 

'0.709 
2.49 
1.32 

0.807 
2.28 
2.92 

0.858 0.890 0.912 
2.14 2.05 1.98 
2.69 2.5l 2.42 

0.927 
1.9J 
2.ll 

0.939 
l.88 
2.27 

0.948

I."2.21 
.975 5.57 4.18 3.19 1.2$ l.03 2.87 2.15 2.65 2.57 
.99 
.995 

7.56 
9.18 

5.19 
6.3' 

4.." 
5.24 

4.02 1.70 1.47 
4.62 4.21 l.9' 

1.lO 
l.74 

3.17 
3.58 

3.07 
lAl 

.999 D.l 8.17 7.05 6.12 5.53 ,.12 4.82 4.58 4.l9 

60 .50 0.461 0.701 0.79.8 0.849 0.880 0.901 0.911 0.928 0.917 
.90 2.79 2.19 2.111 2.04 1.95 1.87 1.82 1.71 1.74 
.95 4.00 3./5 2.76 2.51 2.17 2.25 2.17 2.10 2.04 
.975 5.29 3.93 1.34 3.01 2.79 l.6l 2.SI 2.41 2.l3 
.99 7.08 4.98 4.ll l.65 1.34 1.12 2.95 2.82 2.72 
.995 8.49 5.80 4.71 • 4.14 3.76 l.49 l.29 l.ll 1.01 
.999 12.0 7.71 6.n 5.ll -4.76 4.l7 4.09 l.86 l.69 

110.50 0.4.!1 0.697 0.79J 0.844 0.875 0.896 0.912 0.911 0.9l2 
.90 2.75 2.35 2.ll 1.99 1.90 1.82 1.77 1.71 1.68 
.95 1.92 l.07 2.68 2.45 2.29 2.18 2.09 2.02 1.96 
.97.s 
.99 

5.15U, l.80 
4.79 

1.21 
l.95 

2.19 2.67 2.52 
l.48 l.17 2.96 

2.l9 
2.79 

2.l0 
2.66 

2.22 
2.56 

.995 

.999 
8.111 
11.4 

.s.54 
1.l1 

4.50 
.5.78 

1.92 l.ll l.28 
4.9S 4.42 4.04 

l.09 
3.71 

2.9l 
1.H 

2.81 
J.n 

co .50 0.455 0.693 0.789 0.1l9 0,870 0,891 0.907 0.918 0.927 
.90 2.71 2.30 2.06 1.94 1.85 1.77 1.72 1.67 1.63 
.95 1.84 3.00 2.60 2.31 2.21 2.10 2.01 1.94 1.88 
.975 '.02 1.69 3.12 2.79 2.'7 2.41 2.29 2.19 2.11 
.99 6.61 4.61 l.18 l.l2 3.02 2.80 2.64 2.51 2.41 
,99' 7.88 1.30 4.28 1.72 l.l5 3.09 2.90 2.74 2.62 
.999 10.8 6.91 5.42 4.62 4.10 3.74 3.47 3.27 3.10 

Den. 
d( ·1 

Num drerolor 

10 12 15 20 24 JO 60 120 co 

30 .50 
.90 
.95 
.915 
.99 
.991 
.999 

0.95.5 
1.82 
2.16 
2.51 
2.98 
1.34 
4.24 

0.966 
1.77 
2.09 
2.41 
2.84 
1.18 
4.00 

0.978 
1.12 
2.01 
2.l1 
2.70 
1.01 
US 

0.989 
1.fi7 
1.93 
2.20 
2.n 
2.82 
1.49 

0.994 
1.64 
1.89 
2.14 
2.41 
2.11 
1.l6 

1.00 
1.61 
1.84 
2.07 
2.19 
2.6] 
3.12 

1.01 
1.54 
1.74 
1.94 
2.21 
2.42 
2.92 

1.02 
1.50 
1.68 
1.87 
2.11 
2.l0 
2.76 

1.02 
1.46 
1.62 
1.79 
2.01 
2.18 
2.19 

60 .50 
,90 
.95 
.975 
.99 
.995 
.999 

0.945 
1.71 
1.99 
2.27 
2.61 
2.90 
3.14 

0.936 
1.66 
1.92 
2.17 
2.50 
2.14 
l.ll 

0.967 
1.60 
1.84 
2,06 
2.35' 
2.57 
3.08 

0.918 
1.54 
1'.75 
1.94 . 
2.20 
2.19 
2.8l 

0.981 
1.51 
1.70 
1.88 
2.12 
2.29 
2.69 

0.989 
1.48 
1.65 
1.82 
2.03 
2.19 
2.SS 

1.00 
1.40 
U] 
1.67 
1.84 
1.96 
2.25 

1.01 
US 
1.47 
1.58 
1.11 
1.81 
2.08 

1.01 
1.29 
J.J9 
1.48 
1.60 
1.69 
1.89 

120.S0 
.90 
.95 
.971 
.99 
.995 
.999 

0.939 
1.65 
1.91 
2.16 
2.47 
2.71 
1.24 

0.950 
1.60 
1.81 
2.05 
2j4 
2.54 
3.02 

0.961 
U5 
1.15 
1.95 
2.19 
2.l7 
2.78 

0.972 
1,48 
1.66 
l.82 
2.03 
2.19 
2.51 

0.918 
1.45 
1.61 
1.76 
1.95 
2.09 
2.40 

0.983 
1.41 
1.55 
1.69 
1.86 
1.98 
2.26 

0.994 
I.ll 
1.41 
LSl 
1.66 
U5 
1.95 

1.00 
1.26 
US 
1.41 
1.53 
1.61 
1.77 

1.0\ 
1.19 
1.25 
1.31 
1.)8 
1.4J 
U4 

co .50 
.90 
.9S 
.973 
.99 
.995 
.999 

0.934 
1.60 
1.83 • 
2.05 
2.12 
2.52 
2.96 

0.945 
U1 
US 
1.94 
2.18 
2.36 
2.74 

0.9S6 
1.49 
1.67 
1.8] 
2.04 
2.19 
2.51 

0.967 
1.42 
1.57 
1.71 
1.&8 
2.00 
2.27 

0.912 
US 
1.52 
1.64 
1.19 
1.90 
2.11 

0.978 
1.34 
1.46 
1,57 
1.7D 
1.79 
1.99 

0.989 
1.24 
1.J2 
I.J9 
1.47 
U3 
1.66 

0.994 
1.17 
1.22 
1.21 
I.J2 
1,]6 
1.45 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

S0"'''": Reprlnt.d'from Tobie' of P.....on ••d 1I...,I.y. BI......trlbl Tobl.. /01' llm/.t/ciaft •• Volu",. 1. 1912. pub· 
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rABLE 8.7 
)urbln·Walllon 
fest Bounds. 

Level or Significance a = .05 

'p- 1 = 1 

:n dt ~ dt 

15 r.08 '1.36 0.95 
16" 1.10 1.37'0.98 
.17 . 1.13 1.38 1.02 
HI" . 1.16 1.39 1.05 
19" 1.18 1:40 1.08 
20· .1.20 1.41 1.10 
21. 1.22' lA2 1.13 

'22 1.24 1.43 1.15 
'23 	 1.26 1.44 1.17' 

24/ 1.27 1.45' 1.19 
25 : 1.29 1.45 1.21 

.,: 26.. 1..30 1.46.· 1.22 
27 " 1.32 1.47 1.24 
28 . 1.33 1A8 1.26 
29 1:34 , 1.48 1.27 

"30' 1.35 J.49 1.28 
'31' 1.36 1.50 UO 
32' .1.37 1.50 1.31 
33 1.38 1.51 1.32 

'34 	 1.39 l.51 .. 1.33 
35.: : 1,40 '1.521.34 
36 . 1 Al 1.52' '1.35 
37; "1.42 1.53 1.36 
38 . :'1.43' 1.54' . 1.3~ 
39; :1.43 :1.5+..- 1.38· 
40 1.44 1.54. 1.39 
45 . lA8 1.57' 1,43 
50 1.50 1.59 1,46 
55' 1.53 1:60 1.49 
60, 1.55 1.62 1.51 
65 1.57. 1.63'. 1.54 
70 1.58 _1.64 1.55 
.75,. 1.60' 1.65 . 1.57 
80' 1'.61· 1.66" 1.59' 

. 85 1.62' 1.67 1.60 
90. , 1.63. , .68 . 1.61 

.. 95' ,.1.64' 1.69 1,62 
,100:" 1.65 1.69 '1.63 

., 


2 p-l=3 p'-1 4 p-l=5 

d,i dL rill .dt .... ~ di.. du 
1.54 0.82 1.75' 0.69 . 1.97 0,56 2.21 
1.54, 0.86 1.73 0.74. 1.93 : 0.62. 2.15 
1.54 0.90. 1.71 0.78. '1.90 0.67 2.10 
1.53 0.93 T.69· 0.82 "1.87 0.71 2.06 
l.53 0.97 1.68, 0.86 1.85 0.75 2.02 
1.54 1.00 :1.68 0.90 ,1.83 0.79 1.99' 
1.54 1.03 1.67 0.93 , .81 0.83 1.96 
1.54 1.05 . 1.66 0.96 1.80 0.86 1.94 
1.54 1.08' '1.66 0.99 1.79: 0.90' 1,92 
1.55 1.10, 1.66 1.011.7~ ·0.93' 1..90 
1.55 1.12 1.66 1.04 '1.77 0.95' 1.89 
1.55' 1.14 1.65 '1.06 1.76" 0.98 .1.88 
1.56 1.16 .1.65' 1.081.76 1.011.86 
1.56 1.18 1.65 1.10 ,1.75 '1'.03 1.8S 
1.56 1.20 1.65 1.12 1.74 1.05 1.84 
1.57 . 1.21'. 1'.65 1..1<\ 1.74 1.07 1.83 
1.57 1.23- 1.65 1.16' 1.74· 1.09 1.83 
1.57 1.24 1.65 1.18 1.73 1.11 1.82 
1.58 1.26 1'.65 '1.19 1.73·.. 1.13 . 1.81 

, 1.58, 1.27 1.65 1.21. 1.73 1.15, 1.81 
1.58. 1.28.. 1.65 1-.22' 1.73 1.16 1.80 

; 1.59 1.29·' 1.65".. 1.24 1.73 1.18 1.80.' 
; 1.59 1.3i' 1.66 US, J.72 1.19 1-80 

1.59 1.32 1.66...;1.26, :1.72 1.21 1.79.: 
1.60 1-.33 1.66 '1.2]" 1.72. 1.22 1.79, 
'1.60 ' 1.34.: 1.66:.....:.1.29· '·'-.72 1.23:' 1.79,: 
1.6:2 1.38 . 1.67 .. 1.34:','-1.72'. ":29 1.78; 
1.63_ 1A2 1.67. 1.38. ,1.72. 1-.34 1.77 : 
1.64·' VIS 1.68 1.41, .1.72 1.381.77:" 
1.65 .1,48 1.69· 1.44 l.73· 1.41 :'.77 
1.66 1.50 1,70, "'1.47 1.73"· 1,44 1.77 
1.67 1.52 1.70' '1.49: 1..74 1.46 1'.77 _ 

, 1.68· 1.54 ,"h71' .1.5L... 1.74' ,1.49. 1.77:: 
,..69:' 1.56·1.72',"1.53: '1.74':'1:51:'."1.77:: 
1.70 1.57 1.72 '1'.55,,"1.75', 1-.52 .• 1.77.~ 
1.70 .1.59, :,.73." 1.57 ;., ).75.," .1.54." .1.78; 
1.71' 1.60:, 1.73" 1.58.···" 1.:75',' ·1.56' 1.78:: 
1.i2:· "1.61' 1.74. 1.59 :',1.76. 1.57 .. ,1.78' 

TABLE B.7 
,1.1 	 (concluded) 

Durbin·Watson 
Test Bounds. 

.: 
" 

{... 

.1, 

'·':1 
i.~. 

i' 
" 
~.~.'"If: 

• ~!,.. 

"1{. 

';1'. 

~\ 
.,'t!: 

··f. 

.(n 

, Level of Significance a = .01 

p,-.I,= 5 ' p-l = 2' P 3' p- 1 = 4P 1 

n dl du di" dll dl , du " dt 'du', dl , '.. du 
1.07' 0.70 '1.25 0.59. 1.'16 0,49, 1.7(:>" 0.39:.' 1.9615 0.81 
1.09 0.74 1.25 0.63' 1,44',0.53", 1.66 0.44 .: :::1,9016 0.84 
1'.10 0.77 1.25. 0.67 ,,1.43 0.57 "1.63 ,0,48 '1.8517 0.87 
1.12 0.80 1.26" 0.71 ,1.42 0.61' 1.60> 0.52 : 1.80 18 . 0.90 
1.13 0.83' 1.26' 0.74 ,1 Al 0,65 1.58 0.561.7719 0.93 
1.15' 0.86 c, 1.27 0.77;',1.41' 0.68 ,'Ui, 0.60':, :1.74 20 0.95· 
,'.1~ .,0.89 1.27 0.80: 1.41 0.72 "'J.55,,., 0.63:,',1.7121 0.97 
1.17 0.91 . 1.28 ,0.83' lAO 0.75.,1'.54, 0.66' ~1.6922' T.OO 
1.19 0.941.29 0.86" '1.40 0.77,',1.53 0.70:, 1:6723 1.02 
1.20,0.96' 1.30 0.88,1.41 ,0.80':,l'.53· 0.72 ';6624 1.04. 
1.21 0.98 1.30 0.90" 1'.41 0.83,::' 1.52: 0.75 .<':1.65 25 1.05 
1.22 1,00 ,1.31 0.93-' 1.41 '0.85, 1.52. 0.78" ',L6426 1.07 
1.23' L02, 1.32., 0.95 1.41' 0.88,'-:1.51" . 0.81 . ,:;·~1..6327 1.09. 
1.24 L04 1.32 0.97 1.41 0.90:" 1.51 '" 0.83' 1.6228 1.10 
1.25 ',,05. 1.33 0.99 ',lA1" 0.92' "1.51 0.85,.:1.6i29 1.l2· 
1.26 ,1.07 ,1.34 1.01 , . 1:42 ,0,94',1.51 O.RI!.- ,"1.6130' .1.13 
1.27 1.08, 1.34 1.02' 1.42',·0.96:· ' '1.51 ' 0.90,' 1.6031 1.15 
1.28 1.1 0 '1.35 1.04 1.43' 0.98:':').51. 0.92: '1.6032 1.16 
1.29 Ul, 1.36 .1.05.1-43, 1.00.':',1.51 0.94:,1.59,331.17 
1.30 1.13. 1.36 L07 '1.43 1.01 '1.51' 0.95 ,:,1.5934 1.18 
1.31 1.14 1.37 L08' .1.44, ',1.03' :'1.51 0.97 ~',5<j35 1.19 
1.32 . 1.15 1:38 1.10' 1.'14 ,1.04, .. 1.51 0.99';"1:5936 1.21 
1.32 . 1.16, 1.38' 1.11 VIS.: '1.06":1.51 '1.00'.1:5937 .1.22 
1.33' 1.18 1.39 1.12' lAS .... '1.07" 1.52> 1.02,"'.'1.5838. 1.23 
1.34 1.19 .' ,1.39 1.14 1.45'1.09'':).52. 1.03" '1.5839' ; .24 
1.34 1;201.'10 1.15 ,1.46 1.10.: '·1.521.05. U840 ,1.25 

45 '. 1.29 1.38 1.24,' 1.42 .1'.20 '1.48 . 1.16 ;<1.53 .1 '-':.:1.58 
, 1,40, 1.28 1.45, 1.24. 1.49, 1.20 ;"'1.54, 1.1,6:' .1.5950 1.32 
1.431.32 1.47,' 1.28 '1.51 1.25" '.1.55 ..1.21. .. ·',1.5955 1.36 
1,45 1.35' .1.'18 .,1.32 1.52 '1.28,' 1.56, .1,.25 ': '1.6060 1.38 

'1.47 .1.38 1.50'. ,US .~. 1'.53" "i.31:.,..57,.:1.28,~ ':1.6165.' ,1.41 
1.'191,40 1.52 1.3i 1.55 '1.34" U8: Ul ::"," .6170 1.43 
1.50 1.42 1.53' ",1.3'- 1.56 .1-.37.':,.1:59 .' .1'.34 ·i,~.627S 1.45 


80 l:47 
 1.52 '1,44 1.54 . .1.42 '.: L57'· ':1.39 '1.60 '>,' ,36.,;':62 
1.53 1.46 .1.55 ',1-43', 1.58 ,': 1.41' 1.60 .. :1.3985 1A8 
1.51 1.47 1.56 lAS .1.59. l.43· 1.61 ·1,4.1>:1.64' 90 . l.50 
1.55. ,1.49' '1.511,<17/.1.60: .1,45. 1.6295 1.51 
1.56 1.50 1.58, ,1':48': '1.60' ·1.'!16 1:63100 1.52 

$oalt:t: f'tcprinlled, with pt'rmi"'nn.,(rom J, O...rbln '!\It O • .5, Watlon.orrltllirtl far Seri.1 COJTI!'llIiol'l I,. Uti' $I~"~ Rt'lrcSllou. II," 

Bt."..,rlbt 31 (1911). pp. 1~9-7a. 
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