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nawi (f)

hldaw (PI

;eus::  (%)

LawwG (2)‘u

I

(3)

ial -

nae%d -
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53 57 58 59 59 60 60 60 60 61

61 61 61 79 81 81 78 77 74 74

74 62 62 62 73 73 73 63 63 63

63 71 71 71 64 64 64 64 70 70

70 70 65 65 65 65 64 68 68 68

68 66 66 66 67 67 67 67 67 82

93 51 60 80 80 80 59 59 79 79

60 60 60 78 61 61 76 76 72 62

62 74 63 63 63 63 63 73 73 73

64 64 64 72 72 72' 65 65 65 65

65 65 64 71 71 71 67 67 67 70

70 70 70 68 68 68 68 68 52 69
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X wla;n f X ma&l f X %Elf!liGl f

93 I

92

91

90

89

88

87

86

85

84

83

82

81 If

80 iLir

79 '/I

1

0

0

0

0

0

0

0

0

0

0

0

2

5

3

2

1

2

0

4

6

1

9

8

3

12

7

63 tiil!i 9

62 /tif 6

61 @fiI 6

60 &f/l 7

59 /ill 4

58 1 1

57 ' 1

56 0

55 0

54 0

53 1 1

52 ' 1

51 I 1
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c l a s s f P c f CP %CP

9 3 - 9 5 1

90-92 0

8 7 - 8 9 0

84-06 0

81-83 2

78-00 10

75-77 3

72-74 13

69-71 15

66-68 20

63-65 28

60-62 19

57-59 6

54-56 0

51-53 3

.008 120

0 119

0

0

119

119

.017 119

. 083

.023

117

107

.108 104

.125 91

.167 76

.233

.158

.05

0

.025

56 0.467

28 0.233

9 0.075

3

3

1 . 0 0 0 100.0

0 . 9 9 2

0 . 9 9 2

99.2

99.2

0 . 9 9 2 99.2

0 . 9 9 2 99.2

0 . 9 7 5

0 . 8 9 2

0.867

0.758

97.5

89.2

66.7

75.R

0.663 63.3

0.025

0.025

46.7

23.3

7.5

2.5

2.5

Tl?l ( ) 120 1.000
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i

f =

P =

% =

cf =

CP =

%CP =

nul~~unsnlniu  = 3

frequency (R7lUiI

Proportion !Sndau = f/,yf psTa f/n)

P x 100 (YBU8a)

Cumulative frequency c@a?alidsdU)

Cumulative proportion cZnd7UaadU)

Cumulative percentage (~~Et~~Il~~~Gld~I.4~~dU)
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nl%Ti,wal4  ds7iltin’e  &lzhuL~aY~euaa
f P %

bwd tilt3 200 .40 40

H& 300 .60 60

%?a4 500 1.00 100
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Mdn = Lo t (.5n - cf) i . . . . . . . . . ..(7.2)

f

. .
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Q* =

Q, =

Q, =

Q =

Q,  =

Q, =

Q, =

Q =

Pl89RW 5 0  * m79nai9

Lo  + (.25n  - cf)i  . . . . . . ..(7.4)

f

La  + (.5n  - cf)  i . . . . . . ..(7.5)

f

J-e  + (.75n  - cf)  i . . . . . . . . (7.6)

f

Q, - Q,

MR 494 139



s2 = z (2 - Q2 (7.7)

(n-  1)

l&l s2  =
2

Lx - ( 2 x)~  In . . . . . . . . . . . . . . . . . . . . . . . . . . . . (7.8)

(n-  1)

&II  s2  = nE.x2-  (Ex21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..(7.9)

n(n-  1)

aSo  s2  = WJlU66ddV-JU

2.x = wanam  x

TX2  = wammba  x2

140

2.3.4 h&l~6¶JUiJl~~glU  (Standard Deviation)

S.D  w% S = ?f-S* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (7.10)
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71 66 64 63 62 61 61 60 58 58

57 56 56 55 53 53 53 53 52 52

52 52 51 51 50 43 48 48 47 46

46 46 43 43 42 42 40 38 35 33

v1. n1da

2 = E.  x/n

(71 t 66 t 64 . . . . . . t 35 t 33)/40

2066/40 = 51.65

2. d?ifiajilu  (Mdnj  =

zz F;~a"naosf~u~  20,21 nrann”wi7  2

bwfia47uawwb  wra06ji i
,

= (52 t 52) HI% 2 = 52

3. Gkl = 71 - 33 t 1 = 39

4. d7riiosbuunaa7ni

MR494 141



X f cf fx XL fxz

71 1 40 71 5041 5041
66 1 39 66 4356 4356
64 1 38 64
63 1 63 63 3969 396Q
62 1 36 62
61 2 35 22 3721 7442
60 1 33 60 3600

58 2 32 116 3364 6728

57 1 30 57 3249 3249
56 2 29 112 3436 3136
55 1 27 55 3025 3025
53 4 26 212 2809 11236

52 4 22 208 2704 10816

51 2 18 102 2601 5202
50 1 16 50 2500 2500
49 1 15 49 2401 2401
48 2 14 96 2304 4608
47 1 12 47 2209 2209

46 3 11 138 2116 6348

43 2 8 86 1849 3698
42 2 6 84 1764 3528
40 1 4 40 1600 1600
38 1 3 38 1444 1444
35 1 2 35 1225 1225
33 1 1 33 1089 1089

total (1) 40 2066 109526
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rf = n = 40

z_fx = 2066 fx)=  = 4268356

ZfX2 = 109526

i = 1 ( R”LLUUL ;uaa¶wm  1

Q1 = Lo t (.25n  - cf) i

f

= (46 - .5)  t (.25)(40) - 8)  1

3

= 46.17

MR 494 143
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Lot  (.5n  - cf)i

f

= (52  - .5)  t C.5 (40)  - 18 j 1

4

= 52

Q3 = Lo t (.75n  - cf)  i

f

(58  - . 5)t  (.75)!40)  - 3 0 )  1

2

57.5

Q = Q3 - Q1

= 57 .5  - 4 6 . 1 7

11.37

144 MR 494



tn - 1)

s=  = & - (Efx)2/n

tn - 1)

= 109526 - (2066)= / 40 = 72.23
t 40-I  .,

6. dlbd89bUMUlW%~lM (S) = s2

S = 4-72.23 = 8.5
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2 6 . 1 5  ‘AaUUU 5-a  7 7 . 1 5  FIUMWW
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1. ni3rSmnaid  (Scattergram)

2. GilUX4

Y

.
.

L

.‘,‘.
-*. ’

’
., -..

x
t-Z.8 r= 0 r= -1
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x* x,A B

TC D
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Phi-Coefficient :$ = AD - BC . . . . (7.11)

I\(AtB)(CtD)(AtC)(BtD)

~~~?~-JISJ~WWI~~-.S  G (AtD) - (BtC) . . . ..(7.12)

AtBtCtD

Phi-Coefficient :+I = (65 x i’O)-(30  x 35)  = .35

d (95)(105)(100)(,100)
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c%iihalSlFh.~G~n~o~  G  = (65 + i'O)-(30 + 35) = -35

(65+30+35+70)

nl%~ldl~~KU~M~U~Yr~a~K~  (Pearson Product. Moment Correlation :

r x Y = Nzxy - .xx%y . . . . (7.13)

\INEX= - (zxX)a NIy2 - cLyj=
1

MR 494 151
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Y
2

X YZ

5 6 30

a 8 64

1 0 7 70

9 7 63

1 1 9 99

4 5 20

12 1 1 132

7 6 42

0 9 72

1 5 12 180

25

64

100

81

121

16

144

49

64

225

36

64

49

49

81

25

121

36

81

144

3aal  CL ) 89 00 772 889 686

r = lO(772)  - (89)(80)XY

lO(889)  - (89j2 ) - (80)= 1-
= .899
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n7midii4GhChhi7bbmi~ (Rank order Correlation :

Spearman's rho : Pxv)

P =*Y 1 - wD2 . . . . . . . . ..(7.15)

N(N=-1)
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Gi1bbWti-s  x GjlLbW¶iJ  y

5

8

10

9

1 1

4

12

7

8

1 5

6 9 9 a .5

6.5 5

4

5

6.5

6.5

9 3

5 10

11 2

6 8

9

1 2

6 . 5

1

3.5

10

2

6.5

3.5

1

.5

1.5

-2 .5

-1 .5

-.5

-.5

3

125

2.25

6.25

2.25

-25

.25

9

%au CT1 ) 20.5

? = 1 - 6C20.5)  = .876x .”

10(102-1)
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. . . . . . . . . . . . . . . . . . . . (7.16)

. . . . . . . . . . . . . . . . . . . ..(7.17)
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25

28

32

27

23

30

26

31

24

38

6 2 9

784

1024

729

841

900

676

961

576

1444

7aor  (Z) 290 8560
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x = 290 ( EX12  = 8410 -fx2 = 8560

MO = (28t32+27+38)  ; 4 = 31.25

M_ = (25t29+30t26t31t24) + 6 = 2735

M, = (25t28+34+... t 38) + 10 = 29

s, = 8560 - 8410 = 4.08
10 - 1

P = 4110 = .4

4 = 6110 = .6

Y 7ltlF11%19 .3863

r =Pb im . . . . . . . . . . . . . . . . . . (7.18)

r =Tata  is -CM_
l

. . . . . . . . . . . . . . . ..(7.13)
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25

23

1 8

24

23

20

1 9

22

21

23

21

20

21

21

1

1

0

0

1

0

0

1

1

1

0

0

1

1

625

529

324

576

529

400

361

484

441

529

441

400

441

484

-JapI  ( C) 323 9 7005
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Mb =

P

323 = 21.53

15

(25t23t23t22+...22)  = 22.33

(18+24+20+...20)/6 = 20.33

9/15 = . 6 q = 6/15 = .4

C (22.33-20.33)1 . 8 8

.52

MR494 159
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1. tiufll%nG~neuuu~d~a  (Simple Regression Equation)

2. dulll'Tnmnnaw~  (Multiple Regression Equation)
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ii38415 (6.21) AWWU Ru-Test iiu8auuu?ti?  FIR 393 aJR1519

Y2

15

22

14

17

18

14

12

12

11

16

9 135

10 220

7 98

8 136

10 180

0 112

9 108

6 72

4 44

7 112

225 81

464 100

196 49

289 54

324 100

196 64

144 81

144 36

121 16

256 49

%a84  CL) 151 78 1217 2379 640

2x=151 xy=7f3 ~xy~1217 1 x2=2379 yy==640

MR 494 161



o1flmJf-m  y '

ai%  b

KWUfil b

a

bx + a

nrxv-  TXZ)!

nzx*  - (2x ;
7 - b?

78/10

7.8

151/10

15.1

IO (1217) - (1511  (781

10(2379) - (151)*

.396

7.8 - (.396) (15.1)

1.82

= .396x + 1.82

yx . ( 7.22)
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da F

The Mann-Whitney Test, The Sign Test, The Wilcoxon Match-Pairs

Signed Ranks Test b&h4
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3.2 nl~ti5asJlfMdl  (Estimation) TzbSti  nl%~%YUlMdli~9~W

(Point Estimation) ~azn7%~~au7&?b%~d~~ (Interval Estimation)

164 MR 494



i

Z 1
1. dl6&l 1-2 641

!-6siLiiU  2 n&J,
9

t

-

2. d1aa&l 1-2 dl

C?sjS?iU 2 fl&Jl
Y

3. y
d 4

blWilLQb3UBI 2dl 3 . ~~l%lL6ll%C=i-2¶AYlFl~~iW~ u

Fl~l%l~6¶l%ll5~UllEl~ ~asL8uaiwliiu;

a”aprab ubnntiuii%I  s (Homogeneity of

(Homogeneity Variance) abii;??lulm

Variance) SiaodiClwn~uiis  q

(Slavin:1984: r?ilhFi~dau-6&lln

181)

.MR  494 165
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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2. (9)

4. CCI!

6. (a)

8. tfl,

10. !-if)
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