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l. Consider the following regression output :

7, = 0.2033 + 0.6560 Xi

se = (_) (0.1961)

6=(2.083) ( )

ESS: 0.0358 RSS = 0.0544

where Y is labour force participation rate (LFPR) in 1972 and X is LFPR of
women in 1968. The regression results were obtained from a sample of 19 cities

of the country.

(a) Some part of the printed output was damaged due to a printer error, leaving

some values unreadable. Using the information that is still clear, determine

the missing results.

(b) Interpret the intercept coefficient, slope coefficient and R2.

(c) The researcher expects the coeffrcient on X to exceed 1. Test the appropriate

hypothesis to evaluate this expectation at 5 percent level. (6x3:18)

(b) A researcher estimates the model of the form Yi = ps +- p1D1i + pzDzi + ei

where Y is the annual expenditure on food, D, is 1 for female and 0 for

male, and D, is I for male and 0 for female. Explain the problem that she

might encounter in estimation.

(c) What are the consequences of multicollinearity? (6x3:18)

R2-

2. (a) State the assumptions of classical linear regression model.
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3. (a)

3

Consider the following model : Y, = po + plDri + P2D2i + B3X + e, where

Y is hourly wage, X is education in years, D, is 1 for female and 0 for male,

and D, is I if non-white and 0 if white. Write down the mean wage function

for each of the four groups of individuals classified by gender and race.

5

(b) What is an interaction dummy variable? Explain why it is included in a

regression equation, giving a suitable example.

(c) Explain the problem of heteroscedasticity in the regression model'

(6x3:18)

4. (a) Why is stochastic error term included in the regression model?

(b) Illustrate diagrammatically that Ordinary Least Squares estimators are

unbiased and efficient.

(c) State the steps involved in testing for positive serial correlation using Durbin

Watson test. (6x 3:19)

The Engel expenditure curve relates a consumer's expenditure on a commodity

to her total income. Let Y : consumption expenditure on a commodity and X:
consumer income, consider the following models :

Model lY,:Fo-0,X,+s,

Model II: ln Y, = 06 + P, lnX +e

Model III: Y, : Fo + Pr ln X + t

(a) Interpret the slope coefficients of Model I, II and III.

(b) Illustrate the relationship between Y and X by drawing curves for the cases

when p, > 1, 0 < F, <l and F, < 0 for Modet II and for the cases when

0, < 0 and 9, > 0 for Model III.

P.T.O
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(c)

4

What is the purpose of including an intercept term in the model?

(6x3=18)

(a) If the error term in the regression model is heteroscedastic, what are the

implications for the estimation of coefficients?

(b) Which assumption ofthe classical linear regression is violated when tolerance

(TOL), reciprocal ofVariance Inflation Factor (VIF), is equal to zero? Explain
the nature of the problem.

(c) What are the steps involved in Jarque-Bera test to examine the normality of
errors? (6 x3: 18)

ftqRkt ffitrm srrcge (regression output) rR ft-qn dfrq:

\: o.2o3z + 0.6560 xi

se = (_) (0.1e61)

1 - (2.083)

R E^lS = 0.0358 RSS = 0.0544

vd v e{ re72 I qq rtRfi qr.m qr (r-ren) * *t x s{ re6g I cBf,r* d LFpR

*r yftrrr< cfom +{r * rc rrdt + iT+ + qrw frq rR qt

(c') tra d XE + c,rqq frs flrsege fl EE Etqr rEae * zur qr, fu{+ EB cr<

iflrrdftc € {qr * drrort mft rft eq i, J{6r Bc+rr 6T+ drril cfur+ 6r
ftlftur dftcr

(q) ffi gutto ( intercept coefficient), Erfl nqro' (stope coefficient) ak n, 6
qret dfrqr

(a) rfuro-ti d u*{ * fu x 6T {ull-6 r * sfu6 *rrrr E€ gQen 6r {srFrot*+
frc s cRrrd kr rR scgffi cR6-drir frr qtffi dftqr (6x3:18)

6

l.

2



2. (e') nrtfil tfuo vfurfitrd ( classical linear regression model ) fr qrq<rg] qr o-Rq

dfusr

(e) va du+at 4 - Po + plDri * p2D2i *e, * w{ fsc m rErmerrnr * vd
v rils-qc( qffiq. qc t, D, cBdT + fts r *i 5{s + frs o i, qk o, 5w *
frsr *tckdrAftso*r

Ffi?Fr (estimation) I v* ftt qqsr ia {FFlt qur E r-o-<r l, ggfr qret

dRqr

(n) cg -rrreu ( multicollinearity ) *ffiuntetl? (6x3:18)

3. (c') ffifurmraq1 ft-qRdGN: y, =Bn+B,Dr,+p,D2i+F,X,+e wtlyffi
qcr ffi$ *, x firsfl + q{ t, D, ckflt * frs r *t Sw * ftv o i, *t o,

+(-r+d+frs r... .*trtc*fts o tr ftrr ftutR+ ilrsnY{qffE-dqffi

* vn qi q q v$o * fts clta rq-*t u-m (mean wage tunction) ftr&t

(a) i&armsfr iftfqo (irtera.tion dummy variabte) wr*? W sqmveraur tt ge

qq *Rs fr E+ cfr{rfi{fi-q.rur + d ulfrd fuqr w+*r

(rr) uRrrr+ mro + MFrq,dT (heteroscedasticity) fr <rgr fr qrqt dftqt
(6x3:18)

(o') vfrrn;rms-a t #k+- {E re (stochastic errorterm) d uif rtlfi-d fr'q vrat

+,)EI

(u) ate * {q{ * rgrq dfrs fr qur<ur qrm <rt (orainarv Least Squares)

lrr+ffi RqH (unbiased) ft Erm (effrcient) iil *t

(rr) <Er <rrt[.t qtgur (ourbin watson test) tfit gcfrrr qt+ *6Rrari6' FR-*, Gtrsq

(positive serial conelation) + ctqur t tttkd qro} 6r it*€ dFdsl
(6x3=18)

5

P.T.O
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s. (+d qr1 ft6 (Engel expenditure curve) vfi Bq+ftr * R* eq qr ** qr+ qq d
vcdqa srct+sdril

qrt fr&C Y = fu& eg qr oqqlr qc *r X = oq*wr * srq *, ffikc mrd
.R FsR dfrs:

{va I: y, : Fo + prxi + €.

qka II: ln y,: 0o + p, ln X. + e

{gc ttt: y, = go + p, ln X. + e.

(e,) {ra I, X ilk m + ard Wlrd (slope coefnciens) * erer dRVr

(e) {[er lI +frs F, > l, 0 < B, <t *r B, < 0 *RrM{, aqrfrra ttI +frs
0, . o uk p, > 0 dRcM{ro&or y *r X *frtcqdqqqxfrsr

(rr) {ro { g?:ds .& (intercept term) d nrfuo afi qr sis wr tl
(6x3=18)

(o) € ufurrt mro i eE q-e ffirq- ( h eterosce dastic ) *, * tund * qr*ilr

6

+ftcEcdwrfrM*?

(e) rrt** tfuo yfurr{ d fr{ arqr cl 3-ffirr rtrr t vs fr ( rol ), * fr,<
Fdrrt Sm ( vrr) or Emr *, qu * e<mt akr * ? vqsr d y-fft fr qrer
dfusr

(zt) 3E* fr qrqrqf,r (normality oterrors) d vtq fi+ + ftc vrd-+{r ctqqr
(Jarque-Bera test) fr urfud qrq wt l? (6x3=18)

6.
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Table B-1 Critical Values of the t-Distribution

Lev6l ot Signlficance

One-Sided: 10olo

Two-Sided: Sol"
Dogreea ol
Freedom

1

4
5
6

7

I
9

'10

1'1

12

't4

15

to
17
.18

19

20
21

24

25

27

29
30
40
60
-120

(Normal)

3.078
1.886

1 .638

1.533

1.476
1.440
1.415
1.397

1 .383
1.372

1 .363

1,356
'L350

1 .345

1.341

1.337
I,JJJ

1.330

1.324
1 .325
1.323
1.321

1.319
1.318

1.3.16

1.315

1.314
.1.313

1.311

1"310

1.296

1.289

5o/o

10Y"

6.314
2.920
2.353
2.132
2.O15

1.895
1.860

1.833
1.412
1.796
1.742

1.7 71

1.761

1.753
1.746
1.740
1.734
1.729
1.725

1.721

1.717

1 .714
1 .711

1.708
1.706

1.703
1.701

1 .699
1 .697

1.684
1.671

1.658

2.504
5o/o

12.706
4.303

3.18?
2.776

2.447
2.365

2.306

2.201
2.179
2.160
2.145

2.120
2.110
2.101

2.O93

2.086
2.080
2.474
2.069

2.064
2.060
2.056

2.048
2.045

2.421

2.000
1.980

1o/o

2%

31.821
6.965

4.541
3.747

3.365

3.143
2.998
2.896
2.521
2.764
2.718
2.681

2.650
2.624

2.583

2.567
2.552
2.539
2.528
2.518
2.508
2.500
2.492
2.445
2.47I
2.473
2.467

2.457

2.390
2.358

0.5olo
1o/o

63.657
9.925

4.604

3.707

5_55C

3.250
3.169
3.106
3.05s
3.O12

2.97 7

2.947
2.521
2.898
2.87I
2.861

2.U5
2.831
2.419
2.4O7

2.797

2.787
2.779
2.7 71

2.763
2.756
2.750
2.704
2.660

2.617

1.242 1.645 1.960 2.326 2.576

P.T.O.
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Table B-2 Critical Values of the F-Statistic: S-Percent Level of Significance

vr = Oogroes ol Freedom for Numerator

72

244

1 9.4

4.74

5_91

4.68

4.00

3.57

3.28

3.07

2.91

2.79

2.69

2.60

2.53

2.48

2.42

2.s8

2.31

2.28

2.20

2.16

2.09

2.00

1.92

1 .83

1.75

Source: Abridged from M. Meninglon and C. M. Thompson, "TaHes of porcentage pcints
of the inverted beta (O disiribution," BiozEtnka, Vd. 33. 19€, p_ 73, by p€nrission o, the
BiotrEtnka tru$eos.

8

1

18.5

1 0.1
'7'r1

6.61

5.99

5.59

5.32

5.12

4.96

4.84

4.75

4.67

4.60

4.51

4.49

4.45

4-41

4.38

4.30

4.28

4.26

4.24

4.17

4.08

4.00

3.92

3.84

2

200

19.0

6.94

5.79

5.14

4.7 4

4.46

4.26

4.10

3.9 8

3.89

3.81

3.7 4

3.68

3.59

3.55

3.52

3.49

3.44

3.40

3.15

3.O7

3.00

3

I t6

19.2

9.28

6.59

5.41

4.76

4.J5

4.O7

3.86

3.71

3.59

3.49

3.41

3_34

3.29

3-24

3.20

3.16

3.10

3.07

3.05

3-03

3.01

2.99

2.92

2.44

2.76

2.68

2.60

4

19.2

9.12

6_39

5.1 9

4.53

4.12

3.84

J-t)J

3.44

3.36

3.?6

3.18

3.11

3.06

3.01

2.96

2.93

2.90

2.87

2.U
2.42

2.80

2.7A

2.76

2.53

2.45

5

230

19.3

9.01

6.26

5-05

4.39

3.97

3.69

3.48

J.JJ

3.20

3.11

3.03

2.96

2.90

2.45

2.77

2.74

2.71

2.64

2.66

2.U
2.62

2.60

2.53

2.45

2.37

2.29

2.21

6

234

19.3

8.94

6.16

4.95

4.24

:1.87

3.58

13.3 7

3.22

:3.09

3.00

2.92

2.85

2.79

2.7 4

2.70

2.66

2.63

2.60

2.57

2.55

2.51

2.49

2.42

2.25

2.18

2.10

7

237

1 9.4

8.89

6.09

4.88

4.2'1

3.79

3.50

3.29

3.14

3.01

2.9'l

2.76

2.71

z.oo

2.61

2.58

2.54

2.51

2.49

2.46

2.40

2.33

2.17

2 _09

2.O1

I
239

19.4

8.85

6.@

4.42

4.15

3.44

3.07

2"85

2.77

2.70

2.64

2.59

2.55

2.51

2.45

2.42

2.40

2.36

2.1A

2.10

2.O2

1.94

.l0

242

19.4

8.79

5.96

4.74

4.06

3.64

5.J3

2.98

2.85

2.75

2.60

2.54

2.49

2.45

2.41

2.38

z..rc

2.32

2.30

2.27

2.25

2.24

2.16

2.OA

1_99

1.91

1.83

fr
248

19.4

8.66

s.80

4.56

o.a,/

3.44

3.15

2.94

2.77

2.65

2.54

2.46

2.39

2.28

2.23

2.19

2.16

2.12

2.10

2-O7

2.O5

2.O3

2.O1

1.93

1 .84

t.oo

1.57

o

254

19.5

8.53

5.63

4.36

3.67

2.93

2.71

2.54

2.40

2.30

2.21

2.'13

2.O7

2.O1

1.92

1.88

1.84

1.81

178

l.;5

1 .71

1 .62

1.51

1 .s9

1.25
'1.O0

-lo
(trl
EI
EIoltrlol
?l
ol
EIolElolol
l!I,-lot
olotot
EDIolol

l

J,l

1

2
c

4

5

6

7

I
I

10

1.1

12
'13

14

lc

16

17

18

19

20

21

22

24

25

5U

40

60

120
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Table B-3 Critical Values of the F-Statistic: 1-Percent Level of Significance

2

4

5

6

7

8

9

1 4052 5000 5403 5625 5764 s859 5928 5982 6056 6106 6209 6366

98.5 99.0 99.2 99.2 99.3 99.3 99.4 99.4 99.4 99.4 99.4 99.5

34.1 30.8 29.5 2A.7 2A.2 27.9 27.7 27.5 27.2 27.1 26.7 26.1

21.2 1A.O 16.7 16.0 15.5 15.2 15.0 14.8 14.5 14.4 14.0 13.5

16.3 13.3 12.1 11.4 11.0 10.7 10.5 I0.3 10.',1 9.89 9-55 9.02

'13.7 1O.9 9.78 9.15 8-75 8.+7 8.26 8.10 7.A7 7 72 7.40 6.88

12.2 9.55 8.45 7.85 7.46 7.19 6.99 6.84 6.62 6.47 6.16 5.65

11.3 8.65 7.59 7.01 6.63 6.37 6.18 6.03 5.81

9.65 7.21 6.22 5.67 5.32 5.07 4.A9 4.74 4.54 4.40 4.10 3.60

5.67 5.36 4.86

10.6 8.02 6.99 6.42 6.06 5.80 5.61 5.47 5.26 5- 11 4.81 4.31

1o 10.0 7.56 6.55 5.99 5.64 5.39 5.20 5.06 4.85 4.71 4.41 3.91

(6

,s
E
o
oo
o
E
oto
E
I
o
ao
oo

11

12

13

14

t5

16

17

l8
19

20

21

24

25

30

40

60

120

9.3A

9.07

8.86

8.68

8.53

8.40

8.29
o lo

8. 10

a.o2

7 .95

7.88

7 .82

7.77

7 .58

7 _31

7.08

6.85

11.93

o./u
o-c I

6.36

6.23

6.11

6.01

aaa

5.85

5.74

5.72

s.66

c.o I

5.57

5.39

5.18

4.98

4.79

4.86

4.70

4.56

4.44

4.34

4.25

4.17

4.10

4.O4

3.99

3.94

3.90

3.86

3.70

5-D I

3.34

3.17

4.62

4.46

4.20

4.10

4.0't

3.94

3.87

3.81

3.75

3.71

3.67

3.63

3.47

3.29

3.12

2.96

4.M
4.28

4.14

4.G
3.93

3.84

3_77
'3.70

3.64

3.59

3.54

3.50

3.46

3.30

3.12

2.95

2.79

3.17

3.00

2.7 5

2.65

2.57

2.49

2.42

z.3 t

2.21

2.41

1.80

1.60

1.38

5.S5 5.41

c.t4 ).tI

5.56 5.04

5.42 4.49

5.29 4.77

5.19 4.67

5.09 4.58

5.01 4.50

4_54 4.43

4.A7 4.37

4.82 4.3-l

4.76 4.26

4.72 4.22

4.68 4.18

4.51 4.O2

4.13 3.65

3.95 3.48

5.06 4.82 4.64 4.50 4.30 4.16 3.86 3.36

o)oo
ll

4.30 4.10 3.96 3.66

4.14 3.94 3.80 3.51

4.00 3.80 3.67 3.37

3.89 3.69 3.55 3.26

3.79 3.59 3.46 3.16

3.71 3.51 3.37 3.08

3.63 3.43 3.30 3.O0

3.56 3.37 3.23 2-94

3.51 3.31 3.17 2.88

3.45 3.26 3.12 2.83

3.41 3.21 3.O7 2.74

3.36 3.17 3.O3 2.74

3.32 3.13 2.99 2.70

3.17 2.98 2.84 2.55

2.99 2.80 2.66 2.37

2.82 2.63 2.50 2.20

2.66 2.47 2.34 2.O3

6.63 4.61 3.78 3.32 3.02 2.80 2.M 2.51 2.32 2.14 1.88 1.O0

P.T.O.

vi = Degrees of Freedom for Numetalor

2 3 4 5 6 7 810 1220 @1

Sou.ce: Abridged trom M- Merringlon aald C. M. Thompson, "Tables ol perceniage points

of tle inverted bota (F) distdbution,' Brirmet ?ka, Vol. 3, 1943, p.73, by permission ot the

Brbfie iika lrust€es.
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Table B-4 Critical Values of the Durbin-Watson Test Statistics d1 and du:
5-Percent One-Sided Level of Significance
(1o-Percent Two-Sided Levet of Significance)

K=5K=43KK K=6 K=?N

t3
16
-17

18
'1S

20
21
22
23
24
25
26

28
29
30

dL

_08

.fi

.24

.26
,27
.29
.30

.33

.34

.35

6
7

I
o

0
1

1

o

8

1

1

63
u
65

.4

.4

1

1

0
3

7

9
1

1

I

1

1

1

2

0
0
1

1

1

1

1

1
,1

1

1

95
98
02
05
o7

.22

.24

.zo

.27

1.31 1

1.32 1

1.33 1

1.34 1

1^35 1

t.Jt) I

1.37 1

1.38 1

1.3S 1

1.43 1

'L49 
1

1,51 1

1.54 1

1.55 I
1.57 1

1.59 1

1.60 1

'1.61 1

t.oz I

1.63 1

.55
_56

.56

.56

.57

.57

.57

.58

.58

.58

.59

.59

.59

.60

.60

.63

.64

.65

.oo

.67

.68

.69

.70

.70

.7-l
-72

dL

0.8 1

0.86
0.90
0.93

1.OO

1.03
1.05
1.08
1.10
1.12
1.14
1 .16
1.18
1.20
1.21

1.27
1 .24

1 .30
1.31

1 .34

1.42
t.45
1.48
1 .50

t.54
l.co
1.58
1.59
'1 .60
1.61

dU

1.75
1.73
1 .71
1.69
1.68
1.68

t.b/
1 .66
I .OO

1 .66
1 .66
1 .65
t.o5
1.65
1.65
1 .65
I .OC

t.oc
t.o5
I .OC

I .05

1.65
t.oo
1.65
I .OO

1.66
t.o/
t.o/

1 .68
1-69
1.70
1.70
1 .71

1 .72
1.72
1 .73
1.73
1.74

q&
0.69
a-73
0.78
o.a2
o.86
6.€9
0.93
0.96
0.99
1.01
1.04

1.@
1.08
't_10

1.12
1.14

1.16
1.18
1.19
1.21
1.22

1.25
1.26
1 .27
1.29
1 .34
'! .3a
1.41
1.44
1 .47
-t.49

1 .52
1.53
1.55
't.57
t.341

'1 .59

dg
1.97
1.93
'1.90

1.87
I.ar5

I .4r.,

1.81
1.80
1.79
1.74
1.77
1.76
1.76
1.75
1.74
'1.74

1.74

1.73
1.73
1.73

1.73
1.72
1.72
1.72
1.72
1.72
1.72
1.72
1.73
1.73
1.74
1.74

1.74
1.75

1.75
1.76

d;
0.56
0.62
0.66
4.71
0.75
0.79
0.83
0.86
0.90
0.93
0.95

1 .09
1.1 1

1 .13
1.14
l. tt)
1.18
1 .19
1.20
1.22

1.29
1.34
1.37
1.41
1.44
1 .46
1 .49
1 .51
1.53
1-54
1 .56
1 .57

**l
2.21
2.15
2.10
2.06
2.O2
1.99

1 .96

1 .83
1.82
1_81

1.81
1.80

1.80
1.80
1.79
1.79
1.79
1.74
1.77
1.77
1.77
1.77
1.77
1.77

1.7 7
1.7 7
1.74
1.78

dL

o.45
0.5Q
0.55
0.60
0.65
0.69
0.73
o.77
0.80
o"u
0_87

0.90
0.93
0.ss
0.98
1 .OO

1 .10

1.11
1 .13
1.15
1 .16
1.18

1.24
1.29
1.33
1.37
-l..40

1.r13
1 .46
1.48
1.50
1,52
1.54
1.55

qr,
2.47
2.39
2.32
2.28
2.2'l
2.16
2.12
2.09
2.06
2.O4
2.O1
'I .99
1 .97
1.S6
1 .94
1 .93
1.92
1.9 1

1.90
1.89
1.88

1.88
1.87
1.86
'L86
1.85
1.U

1.81
1..81

1 .81
1.80
'1.80

1.80
1 .80
'I .AO

1 .80
1.80 l

d1

0.34
0.40
0.4s
0.50
0.55
0.60
0.64
0.68
0.72
o.7.5
0.78
0.82
0.85
Q.A7
0.90
0.s3
0.95
0.97
0.99
1.&
1.03

1.05
1.O7
1.@
1_10
1.'12

1 .19
1.25
1 .29
1 .34

du'
2.73
2-62
2.54
2.46
2.40
2.34
2.29
225
2.21
2.17
2.'t4
2.12
2.O9
2.O7
2.O5
e.03
2.O2
2.OO

1.99
'1.98

1.97

l.c6
'1.95

1.94
1.93
1..93

1.90
1 .84
1.86
1,85
1.44
1.A4
1 .83

du

.54

.54

.53

.53

.54

.5zt

.54

.54

.55

1

'I
42
.tl
44
45
45

46
47
4A
4A
49

.50

.50

.51
_51

.52

-52

.54

.59

.60

.63

.44
-65

.66

.67
,68
.69
.69

1

1

1

94
92
90
89
88
86
85
u

I
'I

1

1

1
'1

1

1

1

0.98
00
03
05
071

1

1

1 1.28 1

1 .30 131 1.36 1

32 1.37 1

JO t-J6 I

34 1.39 I
35 1.40 1

36 1.41 1

37 1.42 1

38 1.43 1

39 1.43 1

40 1.44 1

45 1.48 1

50 1 .50 '1

55 'l .53 1

60 1.55 1

65 1.57 1

70 1.58 1

75 1.60 1

80 1.61 1

02
04
06
08

85 1.
90 1.

100 1.

Source:

1

1

1

1

1.40
1 .43
1.4q 1.83
1 .47 1 .83
1.49 1.83
1.51 1 .83
1,53 1.&3

N. E. Savin and Kenneth J. Whh6;'"The DLrbin-Watson Test for Seri
y RegressoE: lronolre&ca November

nuri&er of

al Corrdlation
1977, p. ',t994.with Extreme Sample Sizes or Man

. Beprjrted with permi€sion.

Nc*e: N : nuanber of observations, K
tem. We assume that the equation contains a constant tem and no lagg6d

s
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Table B-5 The Normal Distribution

z .(x) ,01 .o2 .03 .04 ,O5 .06 .o7 .(B ,G9

o.o .5ooo .4960 .4920 .4880 .4840 .4801 .4761 .4721 .46A1 '4641

o.1 .4602 .4562 .4522 .44A3 .44/,3 .44c4 -43U .4325 .42A6 .4247

o.2 .4207 .416A .4129 .4050 .4052 .4013 .3974 .3936 .3897 3859

0.3 .3821 .3783 .37 45 .3707 .3669 .3632 .3594 .3557 .3520 .3483

o.4 .3446 .3409 .3372 .3336 .3300 .3264 .3228 .3192 .3156 .3121

0.5 .3085 .3050 .3015 .2981 .2546 .2912 .2877 .2A43 .2810 .2776

0.6 .2743.2709.2676.2643.2611 .2578 -2546 .2514 .2483 .2451

o.7 .242A .2389 .2958 .2327 .2296 .2?66 .2236 .2206 .2177 .2148

0.8 .2119 .2090 .2061 .2033 .2005 .1977 .1949 .1922 1894 1867

0.9 .1841 .1814 .1788 .1762 .1736 -1711 .1685 .1660 .1635 .',|611

1.0 i5A7 J562 .1539 .1515 .1492 .1469 .1446 .1423 .1401 1379

1.1 .1357 .1335 .19'14 .1292 .1271 .1251 .1230 .1210 '1 190 .1 170

1.2 .1151 .1131 .1112 .1093 .1075 .1056 .1038 .1020 -1003 .0985

1.s .0968 .0951 .0934 .0918 .0901 .0885 .0869 .0853 .0838 .0823

1.4 .0808 .0793 .077A .0764 .0749 .0735 .0721 .0708 .0694 0681

1.5 .0668 .0655 .0643 .0630 .0618 .0606 .0594 .0582 .0571 .0559

1.6 .0548 .0537 .0526 .0516 .0505 .0495 .0485 .0475 .0465 .0455

1.7 .0446 .0436 .0427 .0418 .0409 .0401 .0392 .0384 '0375 .0367

1.8 .0359 .0351 .0344 .0336 .0329 .0322 .0314 .0307 .0301 .0294

1.g .0287 .O2€i. .0274 .026A .0262 .0256 .0250 .0244 .0239 .0233

2.O .O22A .0222 .0217 .0212 .0207 .0202 .0197 .0192 .0188 .0183

2.1 .O179 .O174 .0170 .0166 .0162 .0158 .0154 .0',l50 .0146 .0143

?.2 .0139 .0136 .0132 .0129 .0125 .0122 .01 19 .0116 .0113 .0',110

2.3 .Ol07 .0104 .0102 .0099 .0096 .0094 .0091 .0089 .0087 .0084

2.4 .0082 .OO8o .0078 .0075 .0073 .0071 .0069 .0068 .0066 .0064

2.5 .0062 .0060 .0059 .0057 .0055 .0054 .0052 .0051 .0049 .0048

2.6 .0047 .0045 .0044 .0043 .0041 .0040 .0039 .0038 .0037 .0036

2.7 .0035 .0034 .0033 .0032 .0031 .0030 .0029 .0028 .oO27 .0426

2.8 .0026 .0025 .OO24 .OO23 .OO23 .OO22 .002',1 0020 .0020 .0019

2.9 .0019 .0018 .0018 .0017 .0016 .0016 .00',l5 .0015 .0014 .0014

3.0 .0013 .0013 .0013 .0012 .0012 .001 1 .001 1 .0011 .0011 .0010

Sourcg: Based on B bmetika Tebls lor Statktciarg Vol. 1 , &d 6d., 1966, with the parnission

of the E,irrnetnka trusl€es.

&Note: Tho table plots the cl.lmulatfu€ ptobability Z > z.

2626

P.T.O.
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Table 8-6 The Chi-Square Distribution

2.71

15 22.3 25 0 27 .5

16 23.5 26_3 28.8

7.34 9.21

30.6

32.O

o.z5 7.81 9.35 't1.34

7 12.O2 14.O7 16.01 18.48
I 13.36 .t5.51 17.53 20.1

I 14.68 16.92 19.02 21 .7

13.28
5 9.24 11.C7 12.83 15.09

6 10.64 12.59 14.45 .16"81

1l 17.28 1 9.68 24.7
12 18.55 21 .O 23.3 26.2

13 '19.81 22.4 24.7 27 .7

10 .15.99 18.31 20.5 29.2

14 21.1 ?3.7 26.1 29.1

18 26.0 28.9 31 .5 34.S

17

19

24.8 27 .6

27 .2 30.1

30.2

32.9

JJ.4

(4s00)

Degrees
ot

Freedom

Level of Significanc€
a Value at Least as Larg6 as th6 Tabls Entry)

ttote: The table plots the cumulative probability Z > z.


