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II%  S.D.*  =
ncx;  - (cx,)

n(n-1)

12 1 4 1 5 1 2 1 6 1 4 1 3

1 3 1 4 1 6 1 5 1 6 1 5 13

1 6 17 18 1 6 1 9 1 7 1 6

17 1 8 1 9 1 7 1 9 1 8 1 7

osM,r;lan~ulla-dln?~~~~~~~~~~,~~~~~

15 13 16

14 15 16

18 17 18

17 20 20

=

n =

x =

=

t$T3 S.D. =

&I cx’i  =

=

cx,  =

CX,/n

12 + 14 + 15 i

641

4 0

641140

16.03

. . +20. . . .

I,zxf-oZ
V n(n - 1)

122 + 14* + 152 + . . . . . + 202

10447

641
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n = 40

40(10447) - (641j2
S.D. =. .

40(40  - 1)

= 44.486

2.12
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29 40 41 39 43 42 44 46 28 39

41 42 40 45 4-l 36 40 43 47 42

42 40 39 39 41 48 45 42 43 40
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38 40 41 43 39 49 48 47

52 48 50 51 52 49 50 53

29 30 33 32 28 34 35 33 35 36

34 32 30 36 36 30 29 32 30 30

CX’N  x100%%J  WlFil  E, = ~
A

cx = 38+40+41+  . . . . . . . . . . . . +50

= 950

A = 60

950 I20
. E, =.  . -x 100 = 79.17

nIti  E, =
C,“YN
-x100

B

CF = 29+30+33+  . . . . . . . . . . . +30

= 644

50 51

49 50
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B = 40

640120
:.  E, = - X 100 = 80.00

40

daz3ws"n1w
79.17

= - = 0.99
80

4.1 XlGi t-test
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44 0
a8417 %&pl4  t =

X-p0

&rxl

UYlWil
45.5 - 40

t

J&

5.5 5.5
=

JZZE  =  0 . 7 1

:. Fil t Phd~sld = 7.15
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t =

Gflduw

1
2

3

4

5

6

7

8

9

10

11

12

13

14

Wmll5d09J wm15n0IJ

fi0uthu  (0,) Ma’sdUU(O,)

9 14

8 15

10 13

7 12

6 10

5 8

12 11

9 9

8 15

12 16

13 13

1 12

6 13

5 10
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Glduu

1

2

3

4

5

6

7

8

9

10

11

12

1 3

1 4

-

W5lfilSROIJ

fi0lJdUU  (0,)
-

9

8

10

7

6

5

1 2

9

8

12

1 3

I

6

5
-

-

m-i1 ii

2
5;.  D. d

wclfmfl0pI d

na'95uw  (0,) (02 - 01,

1 4 5

1 5 7

1 3 3

1 2 5

10 4

8 3

11 -1

9 0

1 5 I

1 6 4

1 3 0

12 5

1 3 I

10 5

Cd=55

= 5s I 14 3.93

d2

25

49

9

25

1 6

9

1

0

49

1 6

0

25

49

25

Cd2  = 298

14(298) - (55)2
= = 6.30

14(14  - 1)

3.93 3.93
= = - = 5.86

Jci 0.67

= 5.86
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UVlUFh Z

:. dl z hwm"G

dmil z OIfmSlQHtiI

&ii 0.5 - -05 wilf%J  .4750  Nil z =
3

5 2 - 5 0
=

2
= 2.82
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P - PO
z =

piiFiG

8 f14 22
P =

45 45

= .49

PO = .50

.49 - .50 .Ol
z =

l.soo~  - .075

II 45
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SD.; S.D.;
2

-++

df =

n, - 1 nz - 1

ipst  = x,  -x2

i(
St i+i

“I  n2

ado  s;  =

df =

(n, - l)S.D.: -k (n2  - 1)S.D.:

n, +n,  - 2

n. + n,  - 2
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SD.;  =
ncx;  -(xx,)

n(n - 1)

20(4461) - (295)*
=

20(20  -1)

= 5.78

TT, = gi

n

9 + 8+ 10 + . . . + 12
x2 =

18

= 12.28

SD.;  =
nCXf  - (CX,)

n(n - 1)

18(2829)  - (221)*
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qws  t =
x, -x2

K-lst L+L
"I "2

6&l s2 =
P

(I% - l)S.D.; + (n2  - 1)S.D.:

tl,  +n2 -2

(20 - 1) 5.78 + (18 - 1) 6.80

20+18-2

225.42
= 6.26

36

14.75 - 12.28

/6.26(;+:)

2.47
= 2.98

0.83



5.2 art% Z-test

pl-2 Z
x, -x2

d
2

-c-

.I+02

"1 "2
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124

P,  - P2

,I’!

P9
.‘..  + L

“I “2



0.149
Z = 1.355

0.110
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.ih%Pa~asusanr¶Jd~~  k%l~aauuarePr~4is
36 39 41 40 38 45 40 38 37 39

40 4 1 40 43 38 37 36 35 34 43

39 37 42 43 44 36 35 39 40 42

44 39 40
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ZO .oo .Oi .02 .03 .04 .05 .06 .07 .08 .09

0.0 .oooo .0040 .ooso .0120 .0160 .0199 .0239 .0279 .0319 .0359

0.1 .0398 .0438 .0478 .0517 .0557 .0596 .0636 .0675 .0718 .0753

0.2 .0793 .0832 ,087  1 .0910 .0948 .0987 .1026 .1064 .I103 .1141

0.3 .I179 .I217 .I255 .1293 .I331 .I368 1406 .1443 .I480 .I517

0.4 .1554 .I591 .1628 .I664 .1700 .1736 .1772 .I808 .1844 .I879

0.5 .1915 .I950 .I985 .2019 .2054 .2088 .2123 .2157 .2190 .2224

0.6 .2257 .229  1 .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

0.9 .3159 .3186 .3212 .3238 .3264 .3289 .3315 .3340 .3365 .3389

1.0 .3413 .3438 .3461 .3485 .3508 ,353  I .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 .4177

1.4 .4192 .4207 .4222 .4236 .425  1 .4265 .4219 .4292 .4306 .4319

1.5 .4332 .4345 .4357 .4370 .4382 .4394 .4406 .4418 .4429 ,444  1

1.6 .4452 .4463 .4474 .4484 .4495 .4505 .4515 .4525 .4535 .4545

1.7 .4554 .4564 .4573 .4582 .4591 .4599 .4608 .4616 .4625 .4633

1.8 ,464  1 .4649 .4656 .4664 ,467 1 .4678 .4686 .4693 .4699 .4706

1.9 .4713 .4719 .4726 .4732 .473x .4744 .4750 .4756 .4761 .4767

2.0 .4772 ,477s .4783 .4788 .4793 .4798 .4803 .4808 .4812 .4817

2.1 .4821 .4826 .4x30 .4834 .4838 .4842 .4846 .4850 .4854 .4857

2.2 .4861 .4864 .4868 .487  1 .4875 ,487s .4881 .4884 .4887 .4890

2.3 .4893 .4896 .4898 .4901 .4904 .4906 .4909 .4911 .4913 .4916

2.4 .4918 .4920 .4922 .4925 .4927 .4929 ,493  1 .4932 .4934 .4936

2.5 .4938 .4940 ,494  1 .4943 .4945 .4946 .4948 .4949 ,495  1 .4952

2.6 .4953 .4955 .4956 .4957 .4959 .4960 .496  1 .4962 .4963 .4964

2.7 .4965 .4966 .4967 .4968 .4969 .4970 .4971 .4972 .4973 .4974

2.8 .4974 .497s .4976 .4977 .4977 .4978 .4979 .4979 .4980 .4981

2.9 ,498  1 .4982 .4982 .4983 .4984 .4984 .4985 .4985 .4986 .4986

3.0 .4987 .4987 .4987 .4988 .4988 .4989 .4989 .4989 .4990 .4990
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d.f. t.lOO t .050 t .025 t.010 t .005 d.f.

I

2

3

4

5

6

7

8

9

IO

I1

12

13

14

15

16

17

18

19

2 0

21

2 2

2 3

2 4

2 5

26

21

2 8

2 9

inf.

3 .078

1 .886

1 .638

1.533

1 .476

I .440

1.415

I .39’7

1.383

1.312

1.363

I.356

1.350

I .34.5

1.341

1.337

1333

1.330

I .328

I.325

1.323

I .321

1.319

1.318

1 .316

1 .315

1 .314

1.313

1.31 I

I.2882

6 .314 12.706 31.821 63.657

2.920 4.303 6 .965 9 .925

2 .353 3 .182 4.541 5.841

2.132 2.716 3 .747 4.604

2.015 2.571 3 .365 4.032

1.943 2 .447 3 .143 3.707

1.895 2 .365 2.998 3.499

1.860 2.306 2.896 3.355

1.833 2 .262 2.821 3.250

1.812 2 .228 2.764 3.169

I .I96 2.201 2 .718 3.106

1.782 2.179 2.681 3.055

1.771 2.160 2.650 3.012

1.761 2 .145 2.624 2.917

I.753 2.131 2.602 2.947

1.746 2.120 2.583 2 .921

1.740 2.110 2.561 2 .898

1.734 2.101 2 .552 2.878

1.729 2 .093 2 .539 2.861

1.725 2.086 2.528 2.845

1.721 2.080 2.518 2.83 I

1 .717 2.074 2.508 2.819

1.714 2.069 2.500 2.807

1.711 2.064 2.492 2.797

1.708 2.060 2.485 2 .787

1 .706 2.056 2.479 2.779
1.703 2.052 2.473 2 .711

1.701 2 .048 2 .467 2 .763

I.699 2.045 2.462 2.756

1.645 1.960 2 .326 2.576

I

2

3

4

5

6

7
8

9

IO

I1

12

I3

14

15

16

17

18

19

2 0

21

2 2

2 3

2 4

2 5

26

27
2 8

2 9

hf.
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df; I

I 161.4

2 18.51

3 10.13

4 7.71

5 6.61

6 5.99

7 5.59

8 5.32

9 5.12

IO 4.96

II 4.84

1 2 4.75

13 4.61

I4 4.60

I5 4.54

16 4.49

I7 4.45

1 8 4.41

1 9 4.38

20 4.35

2 1 4.32

22 4.30

2 3 4.28

24 4.26

25 4.24

26 4.23

27 4.21

28 4.20

29 2.18

30 4.17

40 4.08

60 4.00

120 3.92

00 3.84

0 I= 0 05

F.os  ( df,  , df2 1

2 3 4

199.5 215.7 224.6

19.00 19.16 19.25

9.55 9.28 9.12

6.94 6.59 6.39

5.19 5.41 5.19

5.14 4.16 4.53

4.74 4.35 4.12

4.46 4.07 3.84

4.26 3.86 3.63

4.10 3.71 3.48

3.98 3.59 3.36

3.89 3.49 3.26

3.81 3.41 3.18

3.14 3.34 3.11

3.68 3.29 3.06

3.63 3.24 3.01

3.59 3.20 2.96

3.55 3.16 2.93

3.52 3.13 2.90

3.49 3.10 2.87

3.47 3.07 2.84

3.44 3.05 2.82

3.42 3.03 2.80

3.40 3.01 2.78

3.39 2.99 2.76

3.31 2.98 2.74

3.35 2.96 2.73

3.34 2.95 2.71

3.33 2.93 2.70

3.32 2.92 2.69

3.23 2.84 2.61

3.15 2.76 2.53

3.07 2.68 2.45

3.00 2.60 2.37

1

5

230.2

19.30

9.01

6.26

5.05

4.39

3.91

3.69

3.48

3.33

3.20

3 . 1  I

3.03

2.96

2.90

2.85

2.81

2.77

2.74

2.71

2.68

2.66

2.64

2.62

2.60

2.59

2.57

2.56

2.55

2.53

2.45

2.37

2.29

2.21

6 7 8

234.0 236.8 238.9

19.33 19.35 19.37

8.94 8.89 8.85

6.16 6.09 6.04

4.95 4.88 4.82

4.28 4.21 4.15

3.87 3.79 3.73

3.58 3.50 3.44

3.37 3.29 3.23

3.22 3.14 3.07

3.09 3.01 2.95

3.00 2.91 2.85

2.92 2.83 2.77

2.85 2.76 2.70

2.19 2.71 2.64

2.74 2.66 2.59

2.70 2.61 2.55

2.66 2.58 2.51

2.63 2.54 2.48

2.60 2.51 2.45

2.57 2.49 2.42

2.55 2.46 2.40

2.53 2.44 2.37

2.51 2.42 2.36

2.49 2.40 2.34

2.47 2.39 2.32

2.46 2.37 2.31

2.45 2.36 2.29

2.43 2.35 2.28

2.42 2.33 2.27

2.34 2.25 2.18

2.25 2.17 2.10

2.17 2.09 2.02

2.10 2.01 1.94

9

240.5

19.38

8.81

6.00

4.71

4.10

368

3.39

3.18

3.02

2.90

2.80

2.71

2.65

2.59

2.54

249

2.46

2.42

2.39

2.37

2.34

2.32

2.30

2.28

2.27

2.25

2.24

2.22

2.21

2.12

2.04

1.96

1.88
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mals3(de) ti1%lqPlvFls F

df2
1

2

3

4

5

6

7

8

9

10

11

12

1 3

14

15

16

17

18

19

2 0

21

2 2

23

2 4

25

26

2 7

2 8

2 9

3 0

40

6 0

120

co

10

241.9

19.40

8.79

5.96

4.74

4.06

3.64

3.35

3.14

2.98

2.85

2.15

2.67

2.60

2.54

2.49

2.45

2.41

2.38

2.35

2.32

2.30

2.27

2.25

2.24

2.22

2.20

2.19

2.18

2.16

2.08

1.99

1.91

1.83

I2

2.43.9

19.41

8.74

5.91

4.68

4.00

3.57

3.28

3.07

2.91

2.19

2.69

2.60

2.53

2.48

2.42

2.38

2.34

2.31

2.28

2.25

2.23

2.20

2.18

2.16

2.15

2.13

2.12

2.10

2.09

2.00

I .92

1.83

1.75
-.

1 5 2 0

245.9 148.0

19.43 19.45,

8 .70 8.66

5.86 5.80

4.62 4.56

3 94 3.87

3.51 3.44

3.22 3.15

3.01 2.94

2.85 2.77

2.12 2.65

2.62 2.54

2.53 2.46

2.46 2.39

2.40 2.33

2.35 2.28

2.31 2.23

2.27 2.19

2.23 2.16

2.20 2.12

2.18 2.10

2.15 2.07

2.13 2.05

2.1 I 2 .03

2.09 2.01

2.07 1.99

2.06 1.97

2.04 I .96

2 .03 1.94

2.01 1.93

I .92 1.84

1.84 I .I5

I .75 I .66

1.67 I S’l

dfi
2 4

249.1

19.45

8.64

5 . 7 1

4.53

3.84

3.41

3.12

2.90

2.74

2.61

2.51

2.42

2.35

2.29

2.24

2.19

2.15

2.11

2.08

2.05

2.03

2.01

1.98

I .96

1.95

1.93

1.91

I .90

1.89

1.79

1.70

1.61

1.52

30 4 0 60 120 00

250.1 251.1 252.2 253.3 !54.3

19 .46 19.47 19.48 19.49 19.50

8.62 8.59 8.57 8.55 8.53

5.75 5.12 5.69 5.66 5.63

4.50 4.46 4.43 4.40 4.36

3.81 3.17 3.74 3.70 3.67

3.38 3.34 3.30 3.27 3.23

3.08 3.04 3.01 2.97 2.93

2.86 2.83 2.19 2.75 2.71

2.70 2.66 2.62 2.58 2.54

2.57 2.53 2.49 2.45 2.40

2.47 2.43 2.38 2.34 2.30

2.38 2.34 2.30 2.25 2.21

2 . 3  1 2 .27 2 .22 2.18 2.13

2.25 2.20 2.16 2.1 I 2 .07

2 .19 2.15 2.1 I 2 .06 2.01

2.15 2.10 2.06 2.01 1.96

2.11 2.06 2.02 1.91 1.92

2.07 2.03 1.98 1.93 1.88

2.04 1.99 1.95 1.90 1.84

2.01 1.96 I .92 1.87 1.81

1.98 1.94 1.89 1.84 1.78

1.96 1.91 1.86 1.81 I .76

1.94 1.89 1.84 1.79 I .73

1.92 1.87 1.82 1 .I7 1.71

1.90 1.85 1.80 1.75 1.69

1.88 1.84 I .79 1.73 I .67

I .87 1.82 1 .I7 1.71 I .65

1.85 1.81 1.75 I .70 1.64

1.84 1.79 1.74 1.68 1.62

1.74 1.69 1.64 1.58 1.51

1.65 1.59 1.53 1.47 1.39

1.55 1.50 1.43 1.35 1.25

1.46 1.39 1.32 1.22 1 .oo
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u’nduu n x S.D.

9
ih6 al. t/1 41 65.54 5.61

A6 OJ. l/2 45 70.53 5.74

A4 aJ. 113 48 67.55 6.05

5391 140 67.87 5.81
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lplfll~tElU 50 28 56.0

nmaa7J¶JdfG 48 22 45.83

Gldou n x S.D t

sDu&auuw6Tuu 25 45.5 3.5

aa¶J¶JFhan3u 7.86

aflwv? - 40 -

P < .05
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Gflduu n P Z

tf0U&Xl6W&lfllX=f0U 45 0.49

66¶Jllfl+Jri0tJ -0.133

aflwi 0.50

G4hu n x S.D. F t

a0uI~u%#~~fll%a0w 20 14.75 5.78

1.18 2.98

tl0pI66pIpJ7J94UlU 18 12.28 6.80
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Gl6h n P Z

tldi~~~~~l~fl~U 40 0.625

1.355

~FlU66Up1Il54tJlU 42 0.476

L, I I I I I I x
1 2 3 x 4 5 6 “IThlG
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I
I I I I I I I X

1 2 3 X 4 5 6
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