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SECTION "A"
[10Q. x l: l0marks]

Fill in the blanks by the most appropriate word(s) or symbol(s).

l. The value of test statistic for testing H6 : o'= 600 with the help of a sample of size 6 with

standard deviation of 648 is given by X3 :

2. The yZ statistic used for testing hypothesis of equality of proportions of k populations has

k - I degrees of freedom, one degree of freedom being lost due to the reason that

3. In test, it is tested whether the discrepancies between

observed and expected frequencies can be attributed to chance.

4. The analysis of differences between several means is not generally called analysis of means

but the analysis of variance (ANOVA) because

5. The run test can also be used to test the randomness of numerical data by counting
the median.

8. The correlation between two variables is strongly negative if the value of correlation
coelficient is close to

9. In a production process the causes of variation should be identified and

eliminated, in proper time, befbre the production becomes defective

6. Which of the following expressions represents H-statistic?

.- 2n1n2(2n1n2 - nr - nz) $ (o, - e)2
"' (r, * n2)2(n1* n2 - l) "') 4 ei

$ (r, - nip)z 12 $ *,'iii) /,;iG:6 iu) 
n@+ r) !; - 3(n + 1)

7. The square of multiple correlation coefficient R123, i.e., R2rz: is used to measure variation of
variable X1 as explained by two remaining variables Xz and X3 and is called

10. R-chart is used to determine



SECTION "B"
[10Qxl:l0marks]

Fill in the blanks(s) by the most appropriate word(s) of symbol(s).

1 1. distribution is used to make inference on variances of two normal
populations.
i) Normal distribution
iii) Chi-square distribution

14. In
drawn from a population having specified distribution.
i) Chi-square contingency table test ii) Chi-square goodness-of-fit test

iii) Sign test iv) Run test

15. In ANOVA involving 'a' treatments, each replicated 'n'times in completely randomised

design, the satistic P nut distribution.

i) Fa-r,n-t ii) Fa-L,na-1 iii) Fa-7,na-a iv) Fo-r,no+o

16. test is the non-parametric test that is used to compare means of two
populations.
i) H-test ii) U-test iii) Run test iv) Sign test

17. Which expression is true for partial multiple regression coefficient Rz.r:?

,?r+ rA- 2r12rsr23

-

L - rz'z

ii) t - distribution
iv) F- distribution

12. Two different lighting techniques are being compared by measuring the intensity of light at
selected locations in areas lighted by the two methods. If the intensity of light using the two
meothds have N(p1, ol) and N (pz,of ) distributions, then the altemative hypothesis for the
test that the lighting in the second area is less uniform is

t) H; t4 ) ttz tt) H; th I ttz

tti) H; o1) o2 tv) Hr: a11 62

13. If population proportion (P) is unknown, then the express 
^"1(#)' 

Siu.,

i) sample size for estimating population proportion
ii) maximum error in estimating population proportion
iii) the test statistic for testing Ho : P = Po

iv) one sided confidence interval for P.

test it is observed whether sample observations are

)
t2 + rh - Zrprsr2s

r-rA
,i, + ,r1- ?q2rsr23 ,ir+ rr'r- 2r12rsr23

-

1' - riz

(,)

(iii)

(,r)

(r,)
1- rA
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20. A plastic manufacturer extrudes blanks for use in the manufacturing of eyeglass temples.

Specification require that the thickness of these blanks have p : 0.150 inch and o : 0.002

inch, the central line for r-chart lies at the value of
i) 0.1s2 ii) 0.150 iii) 0.r48 iv) 0.0003

I 8. In regression equation of Xr (the weight of rabbit in pounds) on X2 (the age of rabbit in
weeks) and X3 (amont of feed supplied per week in kg) given as X1 : 3.65 + 0.855 Xz +

I .506 Xr. The estimated weight of rabbit fed with 12.4 kg of feed per week at the age of 8
weeks is
i) 26.3 ii) 12.4 iii) 32.4 iv) 29.16

19. The upper control limit for when population proportion is not known is given by

,) p - t p(r - p) ii) i * 3
io-i>

n n

iii) Po - 3
Po (l - Po ) iv) Pot3 Po (l - Po )
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SECTION "C''
[3 Q. >< 9 :27 marks]

Mention the critical values for rejecting the null hypotheis on variance of a normal

population in left tailed, right tailed and two-tailed cases.

According to the publication, 'High School Profile Report', in past years college-bound

males have out-performed college-bound females on the mathematics portion of tests given

ACT Pro les of this 's score ld the followin data

Test at 0.05 level of significance whether the scores of males this year is less uniform than

those of the females. Also. construct 95% confrdence interval for the ratio of variances of
scores of males and females. Assume that the scores on mathematics portion of test of males

and females are normally distributed.

2. What do you mean by the terms SSTr, SSer and SSE in randomized block design? Mention

degrees of freedom associated with each of them.

As part of a cooperative study on the nutritional quality of oats,6 varities of oat kernels with
their hulls removed are subjected to a mineral analysis. The plants are grown according to a
randomized block design, and the measurements of protein by percent of dry weights are

recorded below-
Treatments Blocks

I 2 3 4 5 6

I 19.09 20.29 20.31 t9.60 18.62 20.1 0

2 16.28 r 7.88 r6.88 17.57 16.72 17.32

3 16.3 I 18.17 17.38 t7.53 16.34 17.88

4 r7.50 r8.05 t7.59 17.64 r7.38 r8.04

4 16.25 16.92 15.88 14.78 15.97 16.66

6 21.09 21.37 21.38 20.52 21.09 21.58

Perform ANOVA for these data.

3. Write some differences between contingency table test and goodness-of-fit test.

A new casino game involves rolling 3 dice. The winnings are directly proportional to the

number of sixes rolled. A gambler played the game 100 times with the following observed

counts of sixes:
Number of
Sixes

0 2 3

No. of Rolls .r8 I5 35 2

The casino becomes suspicious of the gambler and wishes to determine whether the dice are

fair? Note that number of sixes in thrwoing 3 dice follows binomial distribution with
parameters n = 3 and p : l/6. Use Chi-square goodness-of-fit test at 0.05 level of
significance.

2l 24 ll ll l5l6 l5 26 l334 34 30 l8 24Males
2t26 l0 20 22 14ll 23 23 l8 20l8 33 27Females

I



SECTION "D"
[a Q." 7 =28 marks]

4. What is run test used for? Whay do you mean by a run in the run test?
A quality control chart has been maintained for the weights of paint cans taken from a
conveyor belt at a fixed point in a production line. Sixteen weights obtained today, in order
of time, are as follows:
68.2 71.6 69.3 7t.6 70.4 65.0 63.6 64.7
6s.3 64.2 67.6 68.6 66.8 68.9 66.8 70.1
Use the run test, at 0.01 level of significance to determine whether the weights of the paint
cans on the conveyor belt deviate from randomness.

5. Which statistic is used to test hypothesis on equality of several population proportions?
Which distribution does this statistic have?

The dean of school of science claims that at least 600Z of the undergraduate students will go
on to join the graduate level. A survey of 60 undergraduate students showed that 32 will go
on to the graduate school. Test the dean's claim at 0.05 level of significance. AIso obtain
90% confidence interval for actual proportion of undergraduate students who will join the
graduate school.

6. A consumer products company wants to measure the effectiveness of different types of
advertising media in the promotion of its products. Specifically, the company is interested in
the effectivness of radio advertising and newspaper advertising. A sample of l2 cities with
approximately equal populations is selected to study during a test period of one month. Each
city is allocated a specific expenditure level both for radio advertising and for newspaper
advertising. The sales of products (in thousands of Rupees) and also the levels of media
expenditure (in thousands of Rupees) during the test month are recorded, with the following
result-
City Sales

($ooo)
Radio
Advertising
($000)

Newspaper
Advertising
($ooo)

City Sales
($ooo1

Radio
Advertising
($ooo)

Newspaper
Advertising
($ooo)

I 973 0 40 7 931 35 35

2 1,1 19 0 40 8 1,177 35 35

3 875 25 25 9 882 40 25

4 625 25 25 l0 982 40 25

5 910 30 30 ll 1,628 45 45

6 971 30 30 t2 1,577 45 45

Fit multiple regression plane of 'Sales'on'Radio advertising'and'Newspaper advertising'
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7. During the analysis phase of the Six Sigma DMAIC model, the amount of time to deliver
luggage was operationally defined as the time from when the fuest complete check-in
procedure to the time the luggage arrives in the guest's room. During the analysis phase, data
were recorded over a four-week period. Subgroups of five deliveries were selected from the
evening shift on each day and following data were recorded-

Days Delivery Times (in min.) Days Delivery Times (in min.)
I 6.7 1.7 9.7 7.5 7.8 l5 7.8 9.0 t2.z 9.1 n.7
2 7.6 I 1.4 9.0 8.4 9.2 r6 11.1 9.9 8.8 5.5 9.5

J 9.5 8.9 9.9 8.7 10.7 t7 9.2 9.7 12.3 8.1 8.5

4 9.8 13.2 6.9 9.3 9.4 l8 9.0 8.1 10.2 9.7 8.4

5 I 1.0 9.9 l l.3 I 1.6 8.5 19 9.9 10.1 9.9 9.6 7.1

6 8.3 8.4 9.7 9.8 7.1 20 10.7 9.8 8.0 t0.2
7 9.4 9.3 8.2 7.1 6.1 2l 9.0 10.0 9.6 r0.6 9.0
8 11.2 9.8 10.5 9.0 9.7 22 10.7 9.8 9.4 7.0 8.9

9 10.0 10.7 9.0 8.2 I1.0 23 t0.2 10.5 9.5 12.2 9.1

l0 8.6 5.8 8.7 9.5 11.4 24 10.0 1l.t 9.5 8.8 9.9
ll 10.7 8.6 9.1 10.9 8.6 25 9.6 8.8 I 1.4 12.2

t2 10.8 8.3 10.6 10.3 10.0 26 8.2 7.9 8.4 9.5 9.2

13 9.5 10.5 7.0 8.6 l0.l 27 7.1 ll.l 10.8 I 1.0 10.2

l4 12.9 8.9 8.1 9.0 7.6 28 ll 6.6 12.0 I 1.5

Construct X chart based on R and comment on the result.

- \

t0.2

9.3

9.7





l [\ 1r] - ,5e - Te]l<

JUL 0 6 2017

656 ,{.PPENDI\ i\ STilrlSllcAL T'\BLES '\Nt) c}.lARTS

c

Trrble lV Percentage Points c,,,, of the t'Distribution

I

2

_l

4

5

6

1

8

9

i0
ll
t2
t3

l4
I5

t6
t7

l8
t9
20

2t
22

L3

24

25

25

27

28

29

30

40

60

t20
@

.325

.289

.211

2'7 I

.26'7

.265

.263

262

.261

.250

?60

.259

.259

.253

.258

.258
lCa

.25 I

.257

.25'.7

.257

.256

.256

.256

.256

.256

256

.256

.256

.256

.255

.254

.254

.253

r.000

.816

.765

.7 4l

.727

.7 t8

.711

.706

.703

.700

.697

.695

.691

.692

.69t

.690

.689

.688

.688

.687

.686

.686

.685

.685

.684

.684

.684

.683

.683

.683

.681

.679

.677

.67 4

3.078

r.886

r.638

i.533

1.4'76

I.440

1.415

t.39',1

1.383

1.372

r.363

1.356

r.350

t.345

1.341

1.337

r.333

1.330

r.328

1.325

1.323

t.32t
1.3r9

1.318

l .316

1.315

1.314

r.313

r.3l I

r.310

r.303

1.296

1.289

1.282

6.314

2.924

2.353

2.132

2.01 5

t.943
1.895

12.'106

4.303

3.1 82

2.'776

2.57 t

2.447

2.36s

2.306

2.262

2.228

)..20t
2.t79
2.160

?. 145

2.t3t
2.120

2.1 l0
2.101

2.093

2.086

2.080

2.0'74

2.069

2.064

2.060

2.056

2_052

2.048

2.045

2.042

2.021

2.000

1.980

1.960

3 r .821

6.965

4._s4l

3.747

3.365

3.143

2.998

2.896

2.82t
2.7 64

2.718

2.681

2.650

2.624

2.602

2.-s83

2.567

2.552

2.539

2.528

2.518

2.518

2.500
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4.032

3.10'7

3.499

3.355

3 .250

3.1 59

1.106

3.05 5

3.0t 2

2.9'1'7

2.941

2.921

2.898

2.878

2.861

2.845

2.831

2.819

2.807

2.797
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3.581

3.497

3.428

).372

3.326

3.286

3.252

3.222

3.197

i.r74
3.1 53

3.1 3s

l.ll9
3.t04
1.09 r

3.078

3.(t67
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2.915
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3.6r0
3.5i9
3.552

3.527
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3.41J5

3.467

3.450

1.43 5

1..12 r

3..1{)8

3.396

3.385

3.307

3.232

3.1 60

3.090

636.62

3 r.598

t2.921
8.6t 0

6.869

5.959

5.408

5.04 r

4.781

4.587

4.437

4.3t8
4.22t
4.140

4.073

4.015

3.96s

i.922
3.883

3.850

3.819

3.792

3.767

3.745

3.725

3.707

3.690

3.674

3.659

3.646

3.55 r

3.460

3.373

3.291

860

'796

.833

2P

1.782

1,771

t.761

t.753
t.746
t.740
1.734

1.729

1.725

1.721

t.7 t7
t.714
1.71r

1.708

1.706

1.703

1.701

t.699
1.697

1.684

1 .671

1.658

1.645

u : degrees of freedorn.
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9.21

r 1.34

t3.28

r 5.09

I6.8r
r8.48

20.09

2t.57
23.2t

24.72

26.22

2'7.6q

29.14

30.58

32.00

33.4r

34.81

36.19

37.57

38.93

40.29

4t.64
42.98

44.31

45.64

46.96

48.28

49.59

50.89

63.69

76.15

88.38

1a0.42

I 12.33

124.12

135.81
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33.92

35.1 7

36.42

3'/.65

3 8.89
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43.'7'7
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67.50
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10r.88

I 13.14

124.34

5.02
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9.35

I t.14

12.83

14.45

16.01

17.53

t9.02

20.48

21.97

23.34

26.12

27.19

28.85
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31.53

32.85

34.17

35.48

36.78

38.08

39.36

40.6-5

41.92

43.r9
44.46

45.'72

46.98

59.34

71.12

83.30

95.02

r06.63

I 1 8.14

129.56

7.88

10.60

12.84

14.86

16.75

18.55

20.28

2t.96
23.s9

25.19

26.76

28.30

/) -t\:

3 t.-12

32.80

34.2i
35.72

3',t.16

38,58

40.00

41.40

42.80

44.18

45.56

46.93

48.29

49.65

50.99

52.34

53.6'7

66.77

79.49

9l .95

104.22

116.32

128.30

t40.17

v = degrees of freedom.
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4.86

4.69

4.36

4.44

4.34

4.25

4.t7
4.l0
4.04

3.99

3.94

3.90

3.8s

5 -61

1.78

1.75

J./-1

3.70

l.5 l
3.34

3.17

3.02

5859

99.13

27.,)L

t5.21

10.67

8.47

7.19

6.37

5.80

,s.3 9

5.07

4.82

4.62

4.46

4.32

4.20

4.to
4.1) I

3.9,4

3.87

3.8 r

3.7 6

3.71

3.67

3.63

3.5 9

356
3.5 3

3.50

3.47

3.29

3.12

2.96

2.80

5928

99.36

27.67

14.98

10.46

8.26

6.99

6.1 I
5.61

5.20

4.89

4.64

4.41

4.?8

4.14

4.03

3.93

3.84

3.77

3.70

3.64

3.59

3.54

3.50

3.46

3.42

3.39

3.3 6

J.J.)

3.30

312
.) o<

2.79

2.64

5982

99.37

27.11)

14.80

10.29

8.10

6.84

6.03

5.47

s.06

4.74

4.50

4.30

4.t4
4.00

3.89

3.79

3.7 r

3.63

3.56

3.5 I

3.45

3.41

336
3.12

3.29

3.26

3.21

3.20

3.1 7

2.99

2.82

2.66

2.5 l

6022

99.39

27 7<

14.66

l0 l6
7.98

6.72

5.91

5.3 5

4.94

4.63

4.39

4.19

4.03

3.89

3.78

3.68

360
3.52

3.46

3.40

3.3 5

3.30

3.26

3.22

3,r8
L l-s
3. t2
3.09

1.07

2.89

2.72

2.s6

2.41

(r()5(,

99.40

27 )-3

t4.-s5

t0.05

6.62

s.8l
5.26

4.85

4.54

4.30

410
3.94

3.80

3.69

3.59

3._s I

3.41

3.31

3.1I

3.26

3,21

3.17

3.13

3.09

3.06

1.03

i.00
2.91{

2.80

2.63

2.47

2.32

6 106

99.42

27.05

l4.37
9.89

7.72

6.4,a

' 5.67

5.il
4.7 |

4.40

4.t6
3.96

3.80

3.67

3.55

3.46

3.37

3.3 0

3.23

3.17

3.12

3.07

3.03

2.91)

2.9ti
2.91

2.90

2.87

2.84

2.66

2.50

2.34

2 t8

6t57

99.43

26.87

t4.20
9.72

7.56

6.3 r

5.52

4.96

4.56

4.25

4.01

3.82

3.66

3.52

3.41

3.1 l

3.21

3.15

3.09

3.03

2.98

2.93

2.89

2.85

2.81

2.78

2.7 5

2.13

2.10

2.52

2.35

2.19

2.04

6209

99.45

26.69

t4.02

9. _s5

7.40

6.16

5.36

4.8 r

4.41

4. l0
3.86

3.66

3.51

3.37

3.26

3. l6
3.08

3.00

2.94

2.88

2.83

2.78

2.74

2.70

2.66

2.63

2.60

2.57

2.5-5

2.37

2.20

2.03

1.88

(i23 5

99.46

26.00

I 1.93
q41

7.3t

6.07

5.28

4.73

4,33

4.02

3.78

3.59

3.43

3.29

3.18

i.08
300
2.9)

2.86

2.80

2.7 5

2.70

2.66
)A)

2.58

2.55

2.52

2.19

2.47

2.29
I tl

1.95

t.79

6261

99.47

26.50

13.84

9.38

7.23

5.99

5.20

4.65

4.25

3.94

3.70

3.5 1

3.3 s

3.21

3. l0
3.00

292
2.81

2.78

2.72

2.67

2.62

2.58

2.54

2.50

2.47

2.41

2.41

2.3e

2.20

2.03

t.86

1.70

6287

99.47

26.41

13.75

9.29

7.14

5.91

5.12

4.57

4.1'7

3.86

3.62

3.43

3.27

3.r3

3.02

2.92

2.84

2.76

2.69

2.64

2.58

2.54

2.49

2.45

?.42

2.38

2.35

2.)3
2.30

2.I
1.94

176
t.-s9

6l r3
99.48,

26.3?.

l]65
9.',20

7.06

5.82

5.03

4.48

4.08

3.78

3.54

3.3.1

3.18

3.05

7.93

2.83

2.'75

2.67

2.6t

2.55

2.s0

2.4s

2.40

2.36

?.33

2.29

2.26

LZ)
22t' 
?.02

1.84

t.66
I.47

6339

99.49
)r, 1')

13.56

9.1 I

6.97

s.74

4.95

4.40

4.00

3.69

3.45

3.25

3.09

2.96

2.84

2.75

2.66

2.58

?.52

2.46

2.40

2.35

2.31

2.27

2.2\
2.20

2.17

2.14

2.1I

1.92

t.73

1.53

1.32

63(t6

99.50

26.t3

13.46

9.02

6.88

5.65

4.4(t

4.31

3.91

3.60

336

3.t7

3.00

2.87

2.75

2.65

2.57

2.s9

2.42

2.36

2.31

2.26

2.21

2.11
f I1

2.lo
2.06

2.03

2.{t1

1.80

t60
t.J6

1.00

4999.5 5403

99.00 99.ti
30.82 29.46

t 8.00 I 6.(;9)

13.27 12.0t'

10.92 .9 78

9.55 8.45

8.65 7.s)
8.02 6.99

7.56 6.-s5

7.2t 6.22

6.93 s.95

o. /u ). /.+

6.51 5.56

6.36 5.42

6.23 5.29

6.u 5.18

6.01 5.0c

5.93 5.01

5.85 4.1)4

5.78 4.87

5.72 4.82

5.66 4.,16

5.61 4.72

5.57 4.68

5.53 4.6,t

5.49 4.60

5.4_5 4.5,-

5.42 4.5:l

5.39 4.-i I

5.18 4.1 |

4.98 4.l:l
4.79 3.95

4.61 1.78

a

e
c:,
q,
N)
C)

II? tttl rtlllll
)

t^,,

o\
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Table V Pcrccntagc Points of tire ,F-Disrribution (conthwed)

/, ,,- .,,

6

o

o

oo!
ODo

I

2

3

4

5

6

1

8

9

l0
ll
t2

l3

l5
l6
t7
Irt

t9

20

2t
22
a1

25

26

27

28

29

30

40

60

t20

161.4

I ft..5 I

10. l3
7.7t

6.61

5.99

5.5e

5.32

5.12

4.96

4.81

4.7 5

4.6-7

4.60

4.54

4.49

4.45

4.41

438
4.35

4.32

4.30

4.2E

4.26

4.24

4.23

4.2t

4.20

4.13

4.11

4.()u

4.00

3.92

1.84

199.5

19.00

9.5s

6.94

5.79

5.14

4.74

4.46

4.26

4.10

1.98

3.rJe

3 81

3.7 4

3.68

3.63

3,59

3.5 5

3.s2

3.49

3.47

3.44

3.42

3.40

3.39

3.37

3.35
.3.34

3.33

3.32

).L)

3.15

3.07

3.00

2:r0.2

r9.30

9.01

6.26

5.05

1.39

3.97

3.69

3.4 8

3.3 3

3.20

i. i I

3u3
2.96

2.90

2.85

2.81

2.77

2.7 4

2.7 |

2.68

2.66

2.64

2.62

2.60

2.59

2.57

2.56

2.55

2.51

2.45

2.37

2.29

2.21

2t5.7
t9.16

9.28

6.59

5.41

4.76

4.35

4.07

3.86

3.7 |

3.59

3.49

3.4 I

3.34

3.29

3.24

3.20

3.16

3.13

3. l0
3.07

3.0s

3.03

3.0 t

2.99

2.98

2.96

2.95

2.93

2.92

2.84

2.76

2.68

2.60

224 6

19.25
t).12

6.39

5,19

4 -53

4.t?-

3.84

3.63

J.+i\

3.3t)

3.2(t

l.li(
l.l'
J06
3.(J I

2.'.itt

2 ()-1,

2.9t)

!.o I

2.84
141

2.8t1

).'16

1.74

7.7 3

2.70

2.69

2.6t

2.53

2.37

234.0

19.33

8.94

6.16

4.95

4.28

3.87

3.58

3.37

3.22

3.09

3.00

2.92

2.8s

2.79

2.74

2.70

2.66

2.63

2.60

2.57

2.55

2.53

2.5t

2.49

2.47

2.46

2.45

2.43

2.42

2.34

7.25

2.t"1

2.10

236.8

19.35

8.89

6.09

4.88

4.21

1.19

3.50

3.29

3. l4
3.0 I

2.91

2.83

2.76

2.7 |

2.66

2.61

2.5I
2.54

2.5t

2.49

2.46

2.44

2.42

2.40

2.39

2.37

2.35

2.33

2.2s

2.17

2.09

2.01

240.5

t 9.lE
li sI

5.00
4.7't

4. l0
368
3.31!

3.ii;
3.Cl

2.9)
2.Stt

2.(,:

2.59

2.19

).45

l. li.

2.31
111

2.3)
/.Jt I

22t
2.2"'

t. t:l

?,.?-,+

2.:2

l.l I

I r:'

2.0,1

r.96

i.ii6

?4t.9
19.40

8.79

5.96

4.74

4.06

3.64

3.35

3.14

2.q8

2.85

2.7 5

2.67

260
2.54

2.49

2.45

2.41

2.38

2.35

2.32

2.30

?_.)'l

2.25

).24
1.22

2.20

2.t9
2.lti
2.16

2.08

1.99

r .91

1.83

213.9

19.4 I

8.71

5.9 t

4.68

4.00

3.57

3.28

J,U/

2.9t

7.19

2.6e

2.60

2.5 i
2.48
'.1.1?

2.3P.

2.14

2.3 t

2.2,3

2.25

2.23

2.20

2.18

l. rt)

2.15

2.ll
2.12

2.09

200
1.92

1.83

1.75

24tt.0

19.45

8.66

5.80

4.56

3.87

3.44

3.1 5

294
2.77

2.65

2.54

2.46

2.39

).33

2.28

2.23

2.19

2.1(r

2.t2
2.10

2.07

2,05

2.03

2.0 r

r.99

1.97

t.96
1.94

r.93

1.84

t.75

1.66

l.-57

249.1

t 9.45

8.64

5.7 7

4.53

3.84

3.41

3.t2
2.90

2.61

2.51

2.42

2.75

2.29

2.24

2.t9
2.15

2.1 I

2.08

2.05

2.03

2.01

1.98

1.96

1.95

1.93

I .91

1.90

1.89

1.79

1.70

I.6t
t.52

l)(r. t

I 9.4 ti

8.(.2

5.7:i

4.5r)

3 lil
3.18
a t\\l

2. ti(i

?.7()

2:1
2.4i

2..1 l

2)-5

2. l9
2.15

2il
:.\t ,

2.r.)4

2.0 I

1,98

1.96

194

l.c ,

L'.)0

r.87

1.85

1.84

1.65

1.55

1.46

251 .l
19.47

8.59

5.77

4.46

1.77

3.34

3.04

2.83

2.66

2.53

2.43

1.34

2.27

2)0
2.15

2.10

2,06

?.03

1.99

1.96

1.94

i.s I

r.89

1 87

!.85

1.84

1.82

r.8 t

r.i9
1.69

1.59

1.55

1.39

252.2

19.48

8.57

5.69

4.43

3.7 4

3.30

3.01

2.79

2.62

2.49

2.3 8

2.30

2.22

2.16

2.1|

2.06

2.02

r.98

1.95

1.92

I .89

1.86

1.84

1.82

1.80

1.79

t.71

1.75

1.74

1.64

1.53

t.43

1.32

25 3.3

19.49

8.55

_s.66

4.40

3.70

3.27

2.97

2.15

2.58

2.45

2.34

2.25

2.18

2.tt
2.06

2.0i
l,r-)7

1.93

1.90

l.84
I .81

1.79

1.77

l .75

t.73

t.7l
1.70

1.68

t.58

1.47

1.35

1.22

754.3

19,50

8.53

s.63

4.36

3.61

3.73

2.93

2.7 |

2,54

2.40

2.30

2.21

2.t3
2.07

2.01

1.96

1.92

r.38

1.84

l.8l
1.7$

t.76
i.71
l.7l
1.69

L67
1.65

t,64

r.62

t.5 I

1.39

t.2-s

1.00

o\
Ur

ttttttr I ltttt llllllllI

238.9

1 9.17

8.85

6.1)4

4.82

3.'i1

3.44

3.23

3.07

2.95

2.i15

2.'1t)

2.64

2.59

2.55

2..s t

2..r8

2..r5

2.47

2.10

2.36

2.34

2.1)

2 31

2.29

2.28

2.17

2.l R

2. r0

2.02

1.94

245.9

19.43

8.70

5.86

1.62

3.94

3.-s I

3.01

2.8 5

).'72

2.62

2.5 3

2.46

2.10

2.35

2.31

2.2i
2.2)

7.20

2.1 8

2.15

2.13

2.1|

2.09

2.07

2.06

2.04

203
2.01

t.92

1.84

1.7 5

t.67



1.760

2.394

r.880

1.596

t.410

|.277

| 175

1.094

r.028

.973

.925

.884

.848

.8t6

.788

."162

. 718

.711

.697

.679

662

.641

.632

.61 9

r.880

1.023

.729

.577

.483

.419

.J .i _1

.33'7

.308

.285

.266

.249

.235

.223

.2t2

.203

,194

.187

.180

.173

.t67

.t62

.157

. r53

0

0

0

0

0

.0't6

.ll5

. r84

.223

.256

.284

.308

.329

348

.364

.379

,392

.404

.414

.125

.134

.443

.152

.4s9
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,\PPENDIX A 6?3

Table X Facrors for Consrrucring Variables Connol Charrs

2

J

4

5

6

7

I
9

l0
ll
t2
IJ

t4

l5
l6
t7
l8
l9
)()

2l
22

23

24

25

2

3

4

5

6

7

.q

9

1()

ll
12

l3
t4

t5

t6
t'7

1S

19

?-a

2t
22

23

L+

25

r.r28
r.693

2.059

2.326

2.534

2.704

?.8,t7

2.9?0

-3.078

3.t73
3.258

J.JJO

3.407

3.472

3.532

l.588
3.640

3.689

3.73-s

3.7'18

-1.819

3.858

3.895

3.91I

3.267

2.57 5

2.282

2.rl5
2.004

t.924
1.86,1

1.8r6

1.77't

1.744

| .716

t.692
|.67 t

1.652

1.636

1.621

r.608

1.596

I.586

t.575
r.566

r.557

i.548
I .541

0.7979

0.8862

0.92 l3
0.9400

0.9s 15

0.9594

0.96s0

0.969.1

0.9727

0.97 54

0.9776

0.9794

0.9810

0.9823

0.983 5

0.9845

0.9854

0.9862
ii 9859

0.9876

0.9882

0.9887

0.9892

0.9896
+;t > 25: At = 3/V-n where n = number of observations in sample

A




