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'ill'W 1'W'Wfll 'j t1'Wfl ~ 1JfI ~!! 'W'W'Q;\I'Vl\9ltl'IJ 'Utl fftl'IJ ~ fl\9ltl\l

, ,
o Q.I e:::i I 0 e:::i 3J !V
'ill'W 1'W'Wfll 'j t1'Wfl" 1JfI ~!! 'W'W\9l1'Vl\9ltl1J 'Utl fftl1J tl fl\9ltl\l

• 'U

o QI.cS. ,

'ill'W 1'W'Wfll 'j t1'Wfl"1JfI ~!! 'W'Wff \I
• 'U,

o QI Id I 0

'ill'W 1'W'Wfll 'j t1'Wfl"1JfI ~!! 'W'W\9l1•
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•••11f1-al~'I1 •• •1!f1-al~'I1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

.63

.58

.30

.50

.51

.37

.44

.36

.57

.38

.36

.86

.65

.76

.50

.06

.36

.25

.86

.15

.87

.63

.43

.50

.73

.87

.39

.53

.38

.50

.53

.66

.54

.77

.50

.45

.53

.32

.66

.66

•• 0'

1!i'1',jl~'I1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

.65

.63

.13

.65

.51

.51

.57

.44

.53

.51

.57

.57

.71

.76

.25

.82

.36

.51

.81

.44

.54

.87

.00

.54

.73

.73

.38

.39

.89

.73

.13

.38

.44

.33

.78

.20

.53

.73

.72

.12

x

•• 0'
1!i'1',jl~'I1

!!'IJ'IJ'Vlf1ffeJ'lJfleJU!1 flU

!V d. 0 !lid.r I I
'lJeJ'VlUl:1Jlh:JJi'll P eJfl',j~'I111'l .25-.76

'U

r eJfh~'I1'll'l .32-.77
'U

9J d ~ .c:!I 9J d&::l 31
'I1ll1Ul'l1\i,J : 'lJeJffeJ'IJ'Vl!f1eJfli'1eJ'lJeJ'Vl\llfl'.ieJ'IJ!'IJ:JJ

!!'IJ'IJ'Vlf1ffeJ'IJ'I1~ 'l!1 flU

gJ d 0 <it 3Jd. I I I

'lJeJ'VlUl:1Jl L'b':JJi'll P eJfJ',j~'I111'l .25-.76
'U
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.d ~ r/. , 10 0

~lntfl1f1N'WJfl'VI 5 fl1':iJ!ml:l:l1mml~tI1ml(J (P) U'i'l:l:mm'Wlll1l1!!'Wfl(r)

mlJ(J~ 11 fl1Hl'~l~m':iN''WttJflffl':iIOi'J(J'~ lmC)ftJ'lAlvl!l{~

, '"IIUU'YI~tn)Uflt)hll'HJhI

~ """' '" •.. Htlfll11Iml:::'Yi ~'-' '-' ,..
il:l c= v Ole;;:,.. 2; 'lJt)tft)U ;;:z-07 Ii">-11:;: c= ;:::

Ii">~ ,.. or.:> c="i? il:l r.:> Ole;;: ae;:;;:z ,..,.. ~ Ole;;: ~ cz-
C"" ,.. !; ;:to:: o~ !; ~~,.. ,.. ..--to:: -to:: ..-

1 .70 .82 ../ U1 'hJi ;;

2 .37 .27 ../

3 .25 .00 X

4 .50 .50 ../ 9J

f111:JJ~

5 .51 .73 ../

6 .82 .20 X

7 .71 .44 ../ u1hJH

8 .65 .54 ../ 9J

fl11:JJ~

../ 9J

9 .30 .43 f111:JJ':i
'U

10 .86 .66 X

11 .70 .82 ../ u111.JH

../ 9J

12 .65 .54 f111:JJ'J
'U

13 .58 .63 ../ ul11.JH;

14 .86 .66 X

15 .42 .62 ../

16 .71 .44 ../

../ 9J

17 .44 .39 fl11:JJ~

../ 9J

18 .44 .39 f111:JJ':i
'U

19 .19 -.18 X

20 .37 .27 ../

1I1J1J'Vl~ftt)1J rieJhll~ fJ'U
31 d 0 31ai • I 1

'lJeJ'Vl'U1:JJ1L'b':JJfl1P eJlJ-s:::m1.:j .30-.71
'U

r eJ~-s:::wh.:j .39-.82
31 d..!l..,!j 31 d..::i 31

'YitmJI'Yi\lj : 'lJeJfteJ1J'VlICleJf1fleJ 'lJeJ'Vl~meJ1JI'IJ:JJ

OJ '"IIUU'YI~tft)U 'Yitl\l11tJhI

"""' 'i:' '" •Q., Htlfll111f111:::'Yi ~'-' '-' ,..
il:l c= v Ole;;:,.. 2; 'lJmnlU ;;:z-07

-11:;: c= ;::: Ii">
Ii">..~ ,.. or.:> c=il:l r.:> Ole;;: ae;:;;:z ,..,.. ~ Ole;;: ~ cz-

C"" ,.. !; ;:to:: o~ ~ ~~,.. ,.. ..--to:: -to:: ..-
1 .58 .63 ../ u111.JH;

2 .63 .75 ../

3 .88 .25 X

4 .50 .75 ../ 9J
f111:JJ'J

'U

5 .38 .50 ../

6 .63 .00 X

7 .69 .38 ../ u111.Jioif

8 .75 .50 ../ 9J
f111:JJ'J

'U

.63 ../ 9J

9 .50 f111:JJ'J
'U

10 .50 1.00 ../

11 .56 .38 ../ u111.Jioif

.50 ../ 9J

12 .50 f111:JJ'J
'U

13 .44 .38 ../ u111.Jioif

14 .13 .00 X

15 .38 .25 ../

16 .94 .13 X

../ 9J

17 .38 .50 f111:JJ'J
'U

../ 9J

18 .50 .75 fl11:JJ'J
'U

19 .31 .38 ../

20 .63 .25 X

1I1J1J'Vl~fteJ1J'Yitl.:jl-:SV'U
31 ..d 0 GJ 31.<::1 I I I

'lJeJ'Vl'U1:JJ11'l1:JJfl1P eJV-S:::'Yi11.:j.38-.75
'U
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d. Q, eI, I '0 0

19I1'ntfllfl~'W1fl'VI 6 1ll,)11f]11~'I1fl1fl11:JJrJlfNlrJ (P) U~~fl1fl1'Wl'iHl1U'Wfl (r)

I d '1 I _ I '1 'J} Ii) '1 n.10' "" 0'

'I1'W1rJ'Vl12 Ill') 11:l'')lJ.fll'W I'WWfl1:l'lHl1rJ 1:JJ1f]1Cl)f'fll"lI9l!1')\9I
'"

, '"IIUU'V!vHltlU mlUI 'HJU •.. '"IlUU'V!vHltlU'I1'f1'lI".illU

'" d1li'l".i l:i: '11

.13

.14
---

x
.50

.82

.57

.78.25

.50

.90

.30

3

4

2

.63

.54

.69

.58

.57

.652

3

4

5

6

7

8

9

]0

] 1

12

13

]4

IS

16

17

18

19

20

.36

.30

.75

.50

.44

.3]

.25

.86

.76

.57

.71

.51

.76

.63

.25

.44

.53

.43

.00

.50

.39

.15

.78

.66

.77

.38

.44

.73

.77

.27

.32

.39

'J}rrnm..

'J}
fl111J'.i..

'J}

fl111J~

"" 0'
dltl'.il~'H

5

6

7

8

9

]0

11

12

]3

14

15

]6

17

]8

19

20

.36

.36

.65

.25

.70

.30

.42

.76

.44

.57

.65

.30

.57

.50

.51

.57

.53

.53

.54

-.32

.82

.82

.62

.33

.39

.38

.54

.43

.38

.50

.25

.38

'J}
fl111J'.i..

--

'J}
ml1J'.i ..

"" 0'

dli'l'.il~'\1

ll'IJ'IJ'VlYHH)'IJrieJUI~IJ'U

9J ..d 0 'l3Jd I I I

'lJeJ'Vl'Ul1J1 'lf1Jm P eJIJ'.i~'\1dl.:j .25-.76..
UUU'VlflffeJU'\1ft.:jI~IJ'U

9J ..d 0 'l9ld I I I

'lJeJ'Vl'Ul1J1 'lf1Ji'll P tlIJ'.i~'Hdl.:j .25-.70..
r eJci'.i~'\111.:j .38-.78..

91 ..d.et ~ 91 d.::t 9J
'I11J1m'Hllj : 'lJeJffeJ'IJ'VllfleJfii'leJ 'lJeJ'VI\91meJ'lJI'lJ1J

r eJci'.i~wh.:j .38-.82~
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,d G} gJ rI ~ rI Q.J £'!I

3) mmllJt'VItl~'lJfl~U1111'V1\PHH)11 ~'lfbYl'I'j'lJfl~ flt\P'lmW;l~'j'lfl'j\P'lbY'W li'jfl KR20 (Kuder-
'lJ 'lJ

,;
9 j/ Q,.I d

Richardson Formula 20/KR20) ~'lf~I'I'j \PI~'W(Frederic Kuder U~~ M.W. Richardson (1937)
v .,g '1
m~m ~'W Sax, Gilbert U~~ Newton, James W., 1997:278-280 U~~ Stanley, Julian c.,1971: 148)

K

p

,
I ""mmllJt'VItl~

~1'W 1'W~flbYfl11 1'WU1111'V1\PIbYfl11

p =
.

o Q.J d .c! 0

'il1'W1'W 'WfH 'j t1'W'VI'VI1U1111'VI\PIbYfl11tl fl
QI

q

, ,;
o Q,I c:I .c::Sa Q.J

'il1'W1'W 'WfH 'j t1'W'VI'VI1 U1111'VI\PIbYfl11'VI~ li lJ\PI

ff\PIril'W'lJfl~~l'Ifl11N\PIl 'WU~~~~fl
'lJ

fll'Wltl! ~1 q 1#l'illfl~I'I'j

q = I-p
,;

~lmllJU 'lh'lhl'W 'lJfl~U 1111'V1\P1bYfl11V1~'Q1J11

fll'Wltl!~l 0'2 1#l'illflbYl'I'j
'lJ
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, " .. " .. " .. " .. " .. " .. " .. " .. .o'OYl9 " ..d x'fl'W'Vl 'lJO'l11 'lJo'l12 'Il0'l13 'Ilo'l14 'Il0'l15 'Il0'l16 'Il0'l17 'Il0'l18 'lJO'l1lO X

1 0 0 0 0 1 1 0 1 1 1 5 25

2 1 1 1 0 1 1 0 1 1 1 8 64
--

3 1 1 1 1 0 1 1 1 1 0 8 64

4 1 1 0 1 1 0 1 0 0 0 5 25
--

5 1 1 0 1 1 1 1 0 0 0 6 36

6 1 1 1 1 1 1 1 1 1 0 9 81

7 1 1 0 0 0 1 1 1 1 0 6 36

8 1 0 1 0 0 0 1 1 1 0 5 25

9 0 1 0 0 0 0 0 0 0 0 1 1

10 1 1 1 1 1 0 0 1 1 1 8 64

11 1 1 1 0 1 0 0 1 1 0 6 36

12 1 1 1 0 1 0 0 1 1 0 6 36

13 1 0 1 0 0 1 1 1 1 0 6 36

14 1 0 1 0 1 0 1 1 0 0 5 25

15 0 0 0 0 0 0 0 0 0 0 0 0

16 0 1 0 0 0 0 0 0 0 0 1 1

17 1 0 1 1 1 0 0 1 0 1 6 36

18 1 0 1 0 1 1 1 1 0 0 6 36

19 1 1 1 1 0 0 1 1 1 1 8 64

20 1 0 0 1 1 0 1 1 1 0 6 36

21 0 0 0 0 0 0 1 0 1 0 2 4

22 1 0 0 1 0 0 1 1 0 0 4 16

23 1 0 1 1 0 0 1 1 0 0 5 25

24 1 1 1 0 0 1 1 1 1 1 8 64

25 1 1 1 1 0 1 1 1 0 0 7 49
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d
,

.uO~ 10" .. " .. " .. " .. " .. " .. " .. " .. " .. X'fl'W'VI '\JO'l'l1 '\Jo'l'l2 '\Jo'l'l3 '\Jo'l'l4 '\JO'l'lS '\JO'l'l6 'lI0'l'l7 '\JO'l'lS '\JO'l'l9 X

26 0 1 1 0 1 1 1 1 0 0 7 49

27 0 0 1 1 1 0 1 0 0 1 5 25

28 0 0 0 0 0 0 0 0 0 0 0 0

29 1 0 1 0 1 1 1 1 0 1 7 49

30 1 1 0 1 1 1 1 1 1 1 9 81

L 22 16 18 13 16 13 20 22 15 9 164 1076

P 0.73 0.53 0.6 0.43 0.53 0.43 0.67 0.73 0.5 0.3

q 0.27 0.47 0.4 0.57 0.47 0.57 0.33 0.27 0.5 0.7

pq 0.2 0.25 0.24 0.25 0.25 0.25 0.22 0.2 0.25 0.21 2.30
,

tl 'VI'Wf11

(30 X 1076) - (164)2

302

32280 - 26896

900

5.98

10 { 2.30}1--
10-1 5.98

~ {1-0.38}
9

~ {0.65}
9

0.68
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d ~ f1', d Q.I d

\9ll'HUllfllN'W lfl 'VI8 fll';il!fl ';il:i::'\1'Yi1fl1fldl:JJ!'VItJ'I(rtt) 'lJtl~U'lJ'lJ'VI~HH)'lJ'\1'fl'l!';i tJ'W.
m.htJVi 10 fll';i'fl'~1~~tlfll1:JJf1mJ1'W!tlfl'fl'1';i~ltJ'1:JJ 1mqfmljv1!1{~

d
, ," .. " .. " .. " .. " .. ob'fl;i 6 " .. " .. " .. " .. X'fl'W'VI 'IIfl'l1 1 'IIfl'l12 'IIfl'l13 'IIfl'l14 'IIfl'l15 'IIfl'l17 'IIfl'l18 'IIfl'l19 'IIfl'l110 X

1 1 0 0 0 1 1 0 1 0 1 5 25

2 1 1 1 1 0 1 1 1 0 1 8 64

3 1 1 0 1 0 0 0 1 1 1 6 36

4 1 1 0 1 0 0 1 1 1 1 7 49

5 1 1 1 1 0 0 1 1 1 1 8 64

6 1 0 1 1 0 0 0 1 1 1 6 36

7 1 0 0 1 1 0 0 0 0 1 4 16

8 0 0 1 1 0 0 1 1 0 0 4 16
--

9 0 0 0 0 0 0 0 0 0 0 a a
10 1 1 1 0 1 1 0 1 0 1 7 49

11 0 0 0 0 0 0 1 1 0 0 2 4

12 0 1 0 0 0 0 0 0 0 0 1 1

13 1 1 0 0 1 1 1 1 0 1 7 49

14 1 1 1 1 0 1 1 1 1 0 8 64

15 1 1 1 1 0 1 0 1 0 0 6 36

16 1 0 0 0 0 0 0 1 1 1 4 16

17 1 0 1 1 1 1 1 1 1 1 9 81

18 1 0 0 0 0 1 1 1 0 0 4 16

19 1 1 1 1 0 0 1 1 1 1 8 64

20 1 1 1 1 1 1 1 0 1 1 9 81

21 1 1 1 1 1 1 1 1 1 1 10 100

22 0 0 0 1 0 1 1 1 0 1 5 25

23 1 0 0 1 1 0 1 1 1 0 6 36

24 0 1 0 0 0 0 0 1 0 1 3 9

25 0 0 0 1 0 0 1 1 0 1 4 16
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,
ofi'o~ 1 " .. " .. " .. " .. " .. " .. " .. ofi'on 9 " .. X'""'fl1-J'Vl '110\'12 '110\'13 '110\'14 '110\'15 '110\'16 '110\'17 '110\'18 '110\'1 10 X

26 0 0 0 0 0 0 1 1 0 1 3 9

27 0 1 1 0 1 0 1 1 0 1 6 36

28 1 0 0 0 1 1 1 0 0 0 4 16

29 1 0 1 0 0 1 0 1 1 0 5 25

30 1 0 0 0 0 1 1 1 1 0 5 25

E 21 14 13 16 10 14 19 25 13 19 164 1064

P 0.7 0.47 0.43 0.53 0.33 0.47 0.63 0.83 0.43 0.63

q 0.3 0.53 0.57 0.47 0.67 0.53 0.37 0.17 0.57 0.37

pq 0.21 0.25 0.25 0.25 0.22 0.25 0.23 0.14 0.25 0.23 2.27
,

U'Vl1-J m
2

(30 X 1064)-(164)

30
2

32280 - 26896

900

5.58

10 { 2.27}1--
10-1 5.58

~ {I - 0.41}
9

~ {a.59}
9

0.66



247

,
~t)n 1 " .. " .. " .. " .. " .. " .. ~t)~8 ~t)n9 " .. X''"f1'U'VI 'lJt)'l'l2 'lJt)'l'l3 'l/t)'l'l4 'lJt)'l'lS 'l/t)'l'l6 'l/t)'l'l7 'lJt)'l'110 X

1 0 1 1 1 0 0 0 1 0 1 5 25

2 0 1 1 1 0 1 1 1 1 0 7 49

3 0 1 1 1 0 1 1 1 1 0 7 49

4 0 0 1 0 0 0 1 0 0 0 2 4

5 1 0 1 0 0 1 1 1 0 0 5 25

6 1 1 1 1 0 1 1 1 1 0 8 64

7 1 1 1 1 1 1 1 1 1 1 10 100

8 0 1 1 1 0 1 1 1 0 1 7 49

9 0 0 1 0 0 1 0 0 0 1 3 9

10 1 1 1 0 0 1 0 1 0 0 5 25

11 1 1 1 1 0 1 0 1 0 0 6 36

12 1 0 1 1 0 0 0 1 0 0 4 16

13 0 0 0 0 0 1 0 0 1 0 2 4

14 1 1 0 1 1 1 1 1 1 1 9 81

15 1 0 1 1 0 1 1 1 1 0 7 49

16 0 1 1 1 0 1 1 0 0 0 5 25

17 0 1 1 1 0 1 0 1 1 1 7 49

18 1 1 1 1 1 1 1 1 0 1 9 81

19 1 1 1 0 0 0 1 0 0 0 4 16

20 1 1 1 1 0 1 1 1 1 1 9 81

21 0 0 0 1 0 1 1 1 1 0 5 25

22 0 0 0 0 1 0 0 0 0 0 I I

23 0 0 0 0 0 0 0 0 0 0 0 0

24 1 0 1 0 0 0 0 0 0 1 3 9

25 0 0 1 1 0 1 0 0 0 1 4 16
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d " .. oUt1~3 " .. " .. ," .. oUt1Yi6 " .. " .. " .. " .. X'fl'W'I'l 'Ilt1'l'l1 'Ilt1'l'l2 'Ut1'l'l4 'Ut1'l'l5 'Ut1'l'l7 'Ilt1'l'l8 'Ut1'l'l9 'Ut1'l'l 10 X

26 1 1 1 1 1 1 1 1 0 0 8 64

27 0 1 1 1 0 1 1 1 0 1 7 49

28 0 0 1 1 0 1 0 1 1 0 5 25

29 0 0 1 0 1 1 1 0 0 1 5 25

30 1 0 1 1 0 1 1 1 1 1 8 64

E 14 16 25 20 6 23 18 20 12 13 167 1115

P 0.47 0.53 0.83 0.67 0.2 0.77 0.6 0.67 0.4 0.43

q 0.53 0.47 0.17 0.33 0.8 0.23 0.4 0.33 0.6 0.57

pq 0.25 0.25 0.14 0.22 0.16 0.18 0.24 0.22 0.24 0.25 2.15
,

ll'l'l'Wfll

(30X 1115)-(167)2

302

33450 - 27889

900

6.18

10 { 2.15}1--
10-1 6.18

~ {1- 0.35}
9

~ {0.65}
9

0.72
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, ....• •.. .. •.. .. •.. .. •.. .. ..... •.. .. ....•
-«t"ln 9

•.. .. X''"f1'W'Vl 'Ilt"l'l1 I 'Ilt"l'l12 'Ilt"l'l13 'Ilt"l'l14 'Ilt"l'l15 'Ilt"l'l16 'Ilt"l'l17 'Ilt"l'l18 'Ilt"l'l1l0 X

1 1 1 0 1 1 0 0 1 0 0 5 25

2 0 0 1 1 0 1 0 0 0 0 3 9

3 0 0 0 0 0 0 1 0 0 0 1 1

4 0 0 1 1 0 1 0 0 0 1 4 16

5 1 0 0 1 0 0 0 0 0 0 2 4

6 1 1 0 1 1 1 1 0 1 0 7 49

7 1 1 0 1 1 0 1 0 0 1 6 36

8 1 0 0 1 0 1 0 1 0 0 4 16

9 0 0 1 1 0 0 0 1 0 0 3 9

10 0 1 1 0 1 0 1 0 1 0 5 25

11 0 0 1 1 1 1 0 0 0 0 4 16

12 0 0 1 1 0 1 0 0 0 0 3 9

13 1 0 0 0 1 0 0 0 0 0 2 4
~-

14 1 1 1 1 1 1 1 1 1 1 10 100

15 1 1 1 1 1 1 1 0 1 1 9 81

16 1 1 1 1 1 0 1 1 0 0 7 49

17 1 1 0 1 0 0 0 0 1 0 4 16

18 1 1 1 1 0 0 1 0 0 0 5 25

19 0 0 0 0 1 0 0 1 0 0 2 4

20 1 1 1 1 1 1 1 1 1 1 10 100

21 0 0 0 1 0 0 0 1 1 0 3 9

22 0 1 1 1 1 0 0 1 1 1 7 49

23 1 0 1 1 0 1 0 0 0 0 4 16

24 0 0 1 1 0 1 0 0 0 0 3 9

25 1 0 1 1 1 1 1 1 0 1 8 64
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, " .; " .. " .; " .; " .. ..J6n 6 " .. " .; " .. -«6ntO X''"f1'W'VI '\l6'l11 '\l6'l1 2 '\l6'l1 3 '\l6'l14 '\l6'l1 5 '\l6'l1 7 '\l6'l1 8 '\l6'l1 9 X

26 0 1 0 1 0 0 0 0 0 1 3 9

27 0 0 1 1 1 0 0 0 0 1 4 16

28 1 1 1 1 0 1 1 0 0 1 7 49

29 0 0 1 1 0 1 0 1 0 0 4 16

30 1 1 0 1 1 1 0 0 1 1 7 49

e 16 14 18 26 15 15 11 11 9 11 146 880

P 0.53 0.47 0.6 0.87 0.5 0.5 0.37 0.37 0.3 0.37

q 0.47 0.53 0.4 0.13 0.5 0.5 0.63 0.63 0.7 0.63

pq 0.25 0.25 0.24 0.12 0.25 0.25 0.23 0.23 0.21 0.23 2.26
I

I I 'VI 'W fI1

(30X 880)-(146)2

30
2

26400 - 21316

900

5.65

10 { 2.26}1--
10-1 5.65

~ {I - 0.40 }
9

~ {0.60}
9

0.67
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d A rI I d I .d

\9l1'Jl.;jfl1f1N'U1fl'Vl 11 fll'J1Iml:::'H'VIlmml:J.H'Vlt).;j (rtt) 'IJfNII'IJ'IJ'Vl~LH)'IJfltl'UI'JtI'U

m.btl~ 12 fll'J1rinJfl1'W1'Ultlflffl'J~1t111J lmC)ftlvJI9111{~
'U

. ,
ofi't)~3

, " .. ,
'" " .. " .. " .. ofi't)n6 " .. " .. ofi't)n 9 " .. X'f1'U'Vl 'Ut)'I1 1 'Ut)'I1 2 'Ut)'I1 4 'Ut)'I1 5 'Ut)'I1 7 'Ut)'I1 8 'Ut)'I1 10 X

1 0 0 0 1 1 0 0 0 1 0 3 9

2 1 1 1 0 0 0 1 1 1 1 7 49

3 0 0 0 0 0 0 0 0 0 1 1 1

4 0 1 0 0 0 0 0 0 0 0 1 1

5 1 1 0 0 0 0 1 1 1 1 6 36

6 1 1 1 0 0 0 0 1 0 0 4 16

7 1 1 1 1 0 1 1 1 1 0 8 64

8 0 0 0 0 0 0 1 1 1 0 3 9

9 0 1 0 0 1 0 1 0 1 1 5 25

10 1 1 1 1 1 1 1 1 1 0 9 81

11 1 1 1 1 1 0 0 1 0 0 6 36

12 1 0 1 0 1 1 0 1 1 0 6 36

13 0 1 0 0 0 0 1 0 1 0 3 9

14 1 0 1 1 1 0 1 1 1 0 7 49

15 1 1 0 0 1 0 0 1 0 0 4 16

16 1 0 0 0 0 0 1 1 0 0 3 9

17 1 1 0 0 1 1 1 1 1 1 8 64

18 1 1 0 1 1 1 1 1 1 1 9 81

19 1 1 1 0 1 1 0 1 1 0 7 49

20 0 1 0 0 0 0 1 1 1 0 4 16

21 0 0 0 0 0 0 0 1 0 0 1 1

22 0 0 1 0 0 1 1 1 1 1 6 36

23 0 1 0 0 1 0 1 1 1 1 6 36

24 0 0 1 1 0 1 1 1 1 1 7 49

25 0 1 0 0 1 0 1 1 1 1 6 36



,
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, " .. " .. .j(t)~3 " .. " .. .j(tJ~ 6 " .. " .. " .. " .. X''" 'VtJ'tl1 'VtJ'tl2 'VtJ'tl 4 'VtJ'tl 5 'VtJ'tl 7 'VtJ'tl 8 'VtJ'tl 9 'VtJ'tl10 Xf1'W'\'l

26 0 0 1 0 1 0 1 0 1 1 5 25

27 0 1 0 0 1 0 0 1 0 1 4 16

28 1 1 0 1 1 1 0 1 1 1 8 64

29 1 0 0 0 0 0 1 1 1 0 4 16

30 0 0 0 0 1 1 1 1 1 1 6 36

E 15 18 11 8 16 10 19 24 22 14 157 971

P 0.5 0.6 0.37 0.27 0.53 0.33 0.63 0.8 0.73 0.47

q 0.5 0.4 0.63 0.73 0.47 0.67 0.37 0.2 0.27 0.53

pq 0.25 0.24 0.23 0.2 0.25 0.22 0.23 0.16 0.2 0.25 2.23
,

1l'\'l'Wf11

(30X 971)-(157)2

30
2

29130 - 24649

900

4.98

" 10 { 223 }"" ""~-:J'W'W ftt 1--
10 - 1 4.98

~ {1- 0.45}
9

~ {0.55}
9

ftt 0.61
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d
,

" '" " ,,; x'" '" " '" " '" " '" " '" " '" " '" ,ron 101'I'W'Vl 'IIO'YI1 'IIO'YI2 'IIo'YI3 'IIo'YI4 'IIO'YIS 'IIO'YI6 'IIo'YI7 'IIO'YIS 'IIo'YI9 X

1 0 0 0 0 1 1 0 1 0 0 3 9

2 1 1 1 1 1 1 0 0 1 1 8 64

3 0 0 0 0 0 1 0 1 0 0 2 4

4 0 0 0 1 0 0 0 1 0 0 2 4

5 1 0 0 0 1 1 0 1 0 0 4 16

6 0 0 0 0 0 0 0 1 1 1 3 9

7 0 0 1 0 0 0 0 1 1 1 4 16

8 0 0 0 0 1 1 1 1 1 1 6 36

9 0 0 0 0 0 0 1 0 0 0 1 1

10 1 0 0 0 1 1 0 1 0 1 5 25

11 1 0 1 0 0 1 0 1 0 0 4 16

12 0 0 0 1 1 1 0 1 1 1 6 36

13 1 1 0 1 1 0 1 1 0 1 7 49

14 1 0 1 1 1 0 1 1 1 0 7 49

15 1 0 1 0 1 1 0 1 1 0 6 36

16 0 1 1 0 0 1 1 0 1 0 5 25

17 1 1 1 0 1 1 1 1 1 1 9 81

18 0 0 0 0 0 0 0 1 1 1 3 9

19 1 1 1 1 1 1 1 1 1 1 10 100

20 0 0 0 0 1 1 0 0 1 1 4 16

21 1 0 0 0 1 0 1 0 0 1 4 16

22 0 0 0 0 0 0 0 1 0 0 1 1

23 0 0 0 0 1 0 0 1 0 1 3 9

24 1 0 0 1 1 0 1 1 1 1 7 49

25 0 0 1 1 1 0 1 1 1 1 7 49



,
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d '" .. . '" ..'" .. '" .. '" .. '" .. '" .. '" .. -«trii9 '" .. x''fI'U'Vl 'Iltl'l'll 'Iltl'l'l2 'Iltl'l'l3 'lItl'l'l4 'Iltl'l'lS 'Iltl'l'l6 'Iltl'l'l7 'Iltl'l'l8 'Iltl'l'l10 X

26 1 0 1 0 0 0 1 1 1 0 5 25

27 0 0 1 0 0 0 1 0 0 1 3 9

28 0 0 1 0 0 0 1 0 1 1 4 16

29 0 0 0 0 1 0 1 1 0 0 3 9

30 0 1 0 1 1 1 1 1 1 1 8 64

E 12 6 12 9 18 14 15 23 17 18 144 848

P 0.4 0.2 0.4 0.3 0.6 0.47 0.5 0.77 0.57 0.6
-

q 0.6 0.8 0.6 0.7 0.4 0.53 0.5 0.23 0.43 0.4

pq 0.24 0.16 0.24 0.21 0.24 0.25 0.25 0.18 0.25 0.24 2.25
,

!l'Vl 'U 'fIl

(30 X 848) - (144)2

30
2

25440 - 20736

900

5.23

" 10 { 2.25 }'" '"\91~'U'U rtt 1--
10-1 5.23

~ {1- 0.43}
9

~ {0.57}
9

rtt 0.63
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~ A jJ OJ ~ CV 0' ,f rI
m'J111tJ'J~~'Vllif)lW'lJtl~m~'UTwm'J 'l'lf~~Hl~'W ('lfllll~fl W'J111J'Nfl' ~lJt'lf111'W~'J-••

tJ'J~1~1~ U~~~~l ff'W~fl~ 2520:136)
•• q q

E] (~XJ x 100
A

..t
tJ'J~ff'Vl11 fllW'lJtl~m~'U1'W m'JIlJtl E,

LX 11 ~fl~U'W'W'J1lJ'lJtl~U'U'U fll1\91

o:l 11 •..A fl~U'W'Wl~lJ'lJtl~U'U'U fll1\91

0 •.. ""
N 1l1'W1'W'Wfll'J 1I'W

~~ QJo''J) Q.le!QJ,J cI cI
m'J111tJ'J~~'Vl'Iifl1W'lJtl~~~~W'Ii 'l'lf~~'J\91~'W ('lfllll~fl W'Jl1lJ1~fl' ~lJl'lf111'W~'J-••

tJ'J~1~1~ U~~'ff\911 ff'W~fl~ 2520: 136)
•• q q

B

N
o •.• ""
1l1'W1'W'Wfll'JlI'W
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.
'"tl1J1J1\91t11

11 QI '" '"'fI~tl'U'Utl1J1J f1'l1\9l 'fI~tl'U'U'Vl\9l~eJ1JmNll t1'U.
o '" '" '" 1J~ 1J~ '" 1J~1J~m\9l1J'Vl 'Vlt)'I:J~(10) 'Jltl 'Vlt)'I:J~ 'Jltl

10.1 (3) 10.2 (4) 10.3 (3) (10) 20 (10) (10) 20
1 0 3 2 7 12 4 8 12
2 3 4 3 8 18 8 10 18
3 2 4 3 5 14 5 7 12

'i1aJ 44 'Jltl 42
44

, -L X 100H'YI'U'fIl Et
20

14.67
-- X 100

20

73.33

42

-L X 100
20

14
- X 100
20

70.00

73.33/70.00



258

11 OJ
QJ '"f1~U'U'UU'U'UfltWl f1~U'U'U'VlI'l'fftJ'U'\1'i;NIl"fJ'U

,
o OJ '" '" 11Bu~ '" 11Bu~flll'l'U'Vl 'Vltp:lt] (10) 11tJ 'Vlt}1:lt] 11tJ

11.1 (4) 11.2(3) 11.3 (3) (10) 20 (10) (10) 20

1 3 2 5 11 5 6 11

2 4 3 3 7 17 10 7 17
3 3 3 3 7 16 8 7 15

'j1'IJ 44 11tJ 43
44

, -L X 100H'fIUfll EJ
20

14.66
-- X 100

20

73.33

43

2.X 100
20

14.34
-- X 100

20

71.67

73.33/71.67
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'tJ ., ., '"
f1::::U'W'I.HlUU fl'YilPi f1::::U'W'W'Vl1Pi'fftlU'Yirl'l!'HJ'W

,
o ., '" '" 11~ U~ '" ll~u~rl1lPiU'Vl 'Vlt)fJ~ (10) 'IltJ 'Vlt)fJ~ 'IltJ

12.1 (3) 12.2 (4) 12.3 (3) (10) 20 (10) (10) 20
2 4 3 5 14 4 8 12

2 2 4 2 6 14 9 10 19
3 3 3 3 6 15 6 8 14

'j13J 43 'IltJ 45
43

, l X 100U't1'Ufll E.
20

14.33
-- X 100

20

71.67

45

l X 100
20

15
- X 100
20

75.00

71.67/75.00
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\9l1'Jl\!.fl1f1N'U If) ~ 16 f11'J'l111h:dY'Vln .fl1'V'l'Um'lf~f11':H~ tJ'U~ltJf1eJ:lJ<W1L\9leJ{Nl'ULf11eJ'liVJ•
,d 31 31 '" ~l 31 '1 i vJ 0' '" 0''l1'UltJ'Vl 10 f11'J{1''Jl\!'UeJf111:lJfHl 'UWf){1'l'J~ltJ:lJ f1'JG])'eJ\9ln'J~

,
U'lJ'lJmUJ•

H "' "' '"f1~U'U'UU'lJ'lJ f)'l1~ f1~U 'U'U'Vl~{1'eJ'lJ'l1~~L'J tJ'U
,

o "' '" '" 11BU~ '" l1Bu~m~'lJ'Vl 'Vlt)fJtJ (10) 11tJ 'Vlt)fJtJ 11tJ

10.1 (3) 10.2 (4) 10.3 (3) (10) 20 (10) (10) 20

3 3 3 7 16 7 8 15

2 2 3 3 6 14 8 9 17

3 3 2 2 8 15 5 8 13

4 2 4 3 6 15 7 8 15

5 3 2 3 6 14 5 9 14

6 3 4 3 7 17 6 9 15
':i1:IJ 91 11tJ 89

91

--2- X 100
20
15.17
-- X 100

20
75.83

89

, --2- X 100UYI'Ufll Ez
20

14.83E2 -- X 100
20

E2 74.17

"•...•...
E/Ez 75.83/74.17Y1~'U'U
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\9l1') 1\1fllfl fl-I'Wlfl~ 17 fll,)'H 1th~iY'VlTI fll'V'l'Ufl\l'l1~fll,) I~ fJ'W~lfJflm,J'vhl\9l fl{ N1'W!fl~fl~lfJ
q

I d 9J 1 9J , 1 0'"",0' ,'H'WlfJ'Vl 11 fll')'ff,)l\l\9l1,)l\l 'W!flfl'ff1,)~lfJ lJ m9ffl-W\9lI1,)~ ll'lJ'lJfl~lJ
q

11 ., ., '"fl~ll'W'Wll'lJ'lJ fl'H~ fl~ II 'W'W'Vl~'fffl 'lJ'H~ \II') fJ'W
,

o ., '" '" uilU~ '" uilU~m~'lJ'Vl 'Vlq'l:l~ (10) 'a1tl 'Vlq'l:l~ 'a1tl

11.1 (4) 11.2(3) 11.3 (3) (10) 20 (10) (10) 20

3 3 2 6 14 9 6 15
2 4 3 3 7 17 8 7 15
3 3 2 2 8 15 8 7 15
4 4 3 3 5 15 7 6 13

5 3 3 3 7 16 8 8 16
6 4 2 2 8 16 9 7 16

~1'l1 93 'a1tl 90

93

~ X 100
20
15.50
-- X 100

20
77.50

90

,
~ X 100!l'YIUfll E2
20

15
E2 - X 100

20

E2 75.00

"IV IV

E/E2 77.50/75.00~HUU
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\9I1':il~ fll fI J:-.l'W1fl ~ 18 fll':i'l1l'ih ~ ff'Vlnfll'V'l 'IJm 'lf~ fll ':ii1t1'W~ 1t1f1f) :lJvb !\9lf) {Hl 'W!f11f) ~ 1tI•
,d i ',j i 91 1 1 ~ o'a.o' I11'W1t1'Vl12 fll':i ff':i fll'V'l 'W!f)flffl':i1'l1t1 :lJ fl':i9ff) \9ln':i~ U'lJ'lJfl":lJ<u •

11 OJ
QJ '"

f1~U'W'WU'lJ'lJ fll1~ f1~H'W'W'VlI'Ifff)'lJ 11" ~! ':it1'W.
o OJ '" '" ,j fiiJ~ '" ,jfiiJ~m~'lJ'Vl 'Vlt)'I:l~ (10) ~1lJ 'Vlt)'I:l~ ~1lJ

12.1 (3) 12.2 (4) 12.3 (3) (10) 20 (10) (10) 20
3 2 3 8 16 7 7 14

2 2 3 3 7 15 8 9 17
3 2 3 2 9 16 5 7 12
4 3 3 3 7 16 7 7 14
5 2 3 2 6 13 8 8 16
6 2 3 3 8 16 9 9 18

'H3.J 92 ~1lJ 91

92

~ X 100
20
15.33
-- X 100

20
76.67

91

,
~ X100mn-Ull E2
20

15.16
E2 --X 100

20

E2 75.83

"v v

E/E2 76.67/75.83~-:j'U'U
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1'l1'JNfl1fl N'U1f1 ~ 19 f11'J111'lh ~ ff'Vlii fl1'V'l'lJfN 'If~ f11'J(~t1'Ut{ 1t1fl tJlJ~ 'J!\9)tJ{Nl 'UIfl ~ tJ~ 1tI•
I d 'JJ 'JJ "" 1J'l 'JJ I 1 vi 0' "" 0'11'U1t1'Vl10 f11'JLY'Jl\l'lJtJmllJfl''' 'Ultlf1LY1'J~1t1 lJ mCJ1tJ \9)11'J~

II'IJ'IJfl1 fl LY'UllJ

11 w w '"fl~ll'U'Ull'IJ'IJ f111~ fl ~ II'U'U'Vl~ LYtJ'IJ11" 'II'Jt1'U
,

ow'" '" 1J51J~ '" 1J51J~m~'IJ'Vl 'Vltjfl~ (10) ~11J 'Vltjfl~ ~11J

10.1 (3) 10.2 (4) 10.3 (3) (10) 20 (10) (10) 20

2 3 2 8 15 8 9 17
2 3 4 3 10 20 10 9 19
3 3 3 3 7 16 10 8 18
4 2 4 3 9 18 8 9 17
5 2 3 2 8 15 9 9 18
6 2 3 3 6 14 9 8 17
7 3 3 2 7 15 7 9 16
8 3 4 3 8 18 9 9 18
9 2 3 3 9 17 8 8 16
10 3 3 2 9 17 6 9 15
11 3 4 2 6 15 5 9 14
12 3 2 8 14 8 10 18
13 2 3 3 7 15 7 8 15
14 2 3 3 8 16 8 9 17
15 2 4 3 8 17 7 8 15
16 3 3 3 9 18 8 10 18
17 3 2 3 9 17 9 7 16
18 2 3 3 8 16 8 8 16
19 2 3 3 7 15 9 8 17
20 3 4 2 8 17 8 8 16
21 3 4 3 9 19 6 9 15
22 2 3 3 7 15 9 9 18
23 3 4 3 7 17 8 8 16



.
"" I\9111Nfll'flH'W1fl'Yl 19 (\91tl)
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N OJ '" ""'fl~U'W'WU'lJ'lJ fl'\1~ 'fl~U 'W'W'Yl~fftl'lJmNI1 t1'W
,

o OJ "" "" ufiU~ "" ufiu~m~'lJ'Yl 'Yltp:Jt) (10) 1111 'Ylt)'l:JtI 1111

10.1 (3) 10.2 (4) 10.3 (3) (10) 20 (10) (10) 20

24 2 3 8 14 7 9 16
25 2 3 3 9 17 7 7 14
26 3 3 3 8 17 7 8 15
27 2 3 2 7 14 6 9 15
28 2 3 8 14 8 9 17
29 3 4 3 9 19 10 8 18
30 2 3 3 6 14 6 10 16
31 3 3 3 10 19 8 9 17
32 3 2 8 14 7 10 17
33 2 3 7 13 7 7 14
34 2 3 3 9 17 8 10 18
35 3 2 2 8 15 7 8 15
36 2 3 2 7 14 9 7 16
37 3 4 2 10 19 5 9 14
38 2 3 2 9 16 7 9 16
39 3 3 7 14 9 8 17
40 3 3 3 8 17 8 8 16
41 2 3 2 9 16 5 8 13

42 1 4 3 8 16 7 7 14
43 3 4 3 10 20 9 8 17

1111 695 1111 697



695

~ X 100
20

16.16
-- X 100

20

80.81

697

~ X 100
20

16.21
-- X 100

20

81.05

80.81/81.05

265
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N ., ., '"
fl~U'W'WU1J1J fl'Vi~ f1~U 'W'W'VI~ ff'e)1J'Vi[J~t 'HJ'W

o ., '" '" ufiu~ '" ufiu~m~1J'VI 'VIt]1:.1tl (10) "all! 'VItj'I:Jtl "all!

11.1 (4) 11.2(3) 11.3 (3) (10) 20 (10) (10) 20

4 2 2 8 16 9 6 15
2 4 3 3 9 19 7 9 16
3 4 2 3 8 17 8 8 16
4 4 3 3 10 20 7 7 14
5 3 2 2 9 16 8 9 17
6 4 3 2 7 16 7 6 13

7 3 3 3 9 18 9 7 16
8 4 2 2 9 17 8 9 17
9 4 3 3 8 18 10 8 18
10 3 2 9 15 7 7 14
11 4 2 3 10 19 9 9 18
12 4 3 2 8 17 7 8 15
13 4 2 3 9 18 8 7 15
14 4 3 9 17 9 9 18
15 4 3 3 9 19 7 7 14
16 3 3 3 10 19 9 10 19
17 4 3 2 7 16 10 7 17
18 4 3 9 17 7 6 13
19 3 2 2 8 15 7 7 14
20 4 3 2 9 18 9 8 17
21 4 3 3 7 17 7 7 14
22 4 3 3 9 19 9 9 18
23 3 3 8 15 10 8 18



.
"" .\9l1l1~fllfll'l'WJfl'Vl 20 (IOn)

267

11 ., ., ""
fl~U'W'WU'lJ'lJ fl'Vi~ fl~U 'W'W'Vl~'t1''f.)'lJ'Vi1;1~llfJ'W

,
o ., "" "" 11Bir~ '" 11Bir~m~'lJ'Vl 'Vl1jl:JfJ (10) ~1'lJ 'Vl1jl:JfJ ~1'lJ

11.1 (4) 11.2 (3) 11.3 (3) (10) 20 (10) (10) 20

24 4 2 2 9 17 8 9 17
25 2 3 3 8 16 9 7 16
26 3 3 8 15 8 8 16
27 2 2 3 9 16 9 5 14
28 3 8 13 7 8 15
29 3 2 3 9 17 8 7 15
30 2 2 7 12 7 9 16
31 2 7 11 9 8 17
32 3 2 9 15 9 10 19
33 3 2 9 15 6 9 15
34 4 2 2 8 16 9 7 16
35 2 1 2 9 14 7 8 15
36 3 3 3 7 16 9 7 16
37 3 2 2 9 16 8 9 17
38 2 1 3 8 14 9 6 15
39 3 1 2 8 14 9 9 18
40 3 2 3 7 15 8 8 16
41 2 3 7 13 10 7 17
42 3 3 2 9 17 8 8 16
43 4 3 3 8 18 9 7 16

~1'lJ 698 ~1'lJ 688



698

~ X 100
20

16.24·_-x 100
20

81.16

688

16
- X 100
20

80.00

81.16/80.00

268
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~1':iVJfllf1N'W 1fl~ 21 fl11" 'I1l'lh::::ff'VlTI fll'V'l'IJeJ~'Jf~fl11"I~ tl'W~1tlf1eJ:JJvhl~eJ{ Hl'Wlf1~eJ~ltl•
I d l' u 1 ~ I 1 'V'!",c,,,,'I1'W1tl'Vl 12 fl11" 1,'(1" fll'V'l 'WleJflm1"~1tl :JJ f119feJ ~n1"~ ll'U'Ufllf11,'('Wl:JJ

OJ

~ QI
QI d

f1::::11'W'Wll'U'Ufl'l1~ f1::::II 'W'W'Vl~1,'(eJ'U'11" ~11"tl'W.
o QI d d U~iJ~ d u~iJ~m~'U'Vl 'Vlt]}JQ (10) 'i1 'iI 'Vlt]}JQ 'i1 'iI

12.1 (3) 12.2 (4) 12.3 (3) (10) 20 (10) (10) 20

3 3 3 10 19 8 6 14
2 3 4 1 9 17 9 9 18
3 2 3 3 7 15 10 8 18
4 3 3 2 8 16 8 7 15
5 3 3 2 9 17 9 9 18
6 2 4 2 8 16 9 6 15
7 2 3 2 7 14 7 7 14
8 2 2 3 9 16 10 9 19
9 2 3 3 8 16 8 8 16
10 3 4 1 9 17 9 7 16
11 3 3 2 9 17 7 9 16
12 2 2 3 8 15 10 8 18
13 2 4 3 8 17 8 7 15
14 2 3 3 7 15 10 9 19
15 3 3 9 16 8 7 15
16 2 2 3 9 16 10 10 20

17 1 4 3 8 16 8 5 13

18 2 4 2 7 15 9 6 15
19 2 2 2 9 15 7 7 14
20 3 4 2 8 17 9 8 17
21 2 3 3 9 17 8 7 15
22 2 3 3 8 16 10 9 19
23 3 4 2 7 16 9 8 17



.
<=l ,
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'tl "' "' <=l
f1~!L'W'W!L'lJ'lJ mWI f1~!L'W 'Wmn1'tl'lJ '11~ -:jlnJ'W.

o "' <=l <=l 1J BJJ~ <=l 1JBJJ~mlPl'lJ'Vl 'Vlt)'I:lt] (10) ~1tl 'Vlt)'I:lt] ~1tl

12.1 (3) 12.2 (4) 12.3 (3) (10) 20 (10) (10) 20
24 3 4 3 10 20 9 9 18
25 3 4 2 7 16 9 6 15
26 3 3 2 10 18 8 8 16
27 2 3 2 7 14 7 5 12
28 3 3 3 8 17 8 8 16
29 3 3 3 9 18 10 7 17
30 2 3 3 9 17 8 8 16
31 2 3 2 9 16 9 8 17
32 3 4 2 9 18 8 10 18
33 2 3 8 14 8 7 15
34 2 2 2 7 13 7 7 14
35 2 3 2 9 16 8 8 16
36 3 1 2 8 14 9 7 16
37 3 3 2 8 16 7 9 16
38 4 3 9 17 10 6 16
39 3 2 2 7 14 9 7 16
40 2 3 2 9 16 8 8 16
41 3 3 8 15 7 7 14
42 3 4 3 9 19 8 6 14
43 3 4 3 9 19 9 7 16

~1tl 658 ~1tl 690
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658

~ X 100
20

16.23
-- X 100

20

81.16

690

~X100
20

16.05
-- X 100

20

80.23

81.16/80.23
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C). tI ..• 1.<::1 d' 'do Q.J d

fl1 'j 1tfl 'j 1~ 'Yltu'j (J1H'Vl(J1Jfl 11:lJ U\9lfl\9l1~'IJiJ~ fl~ tt'W'W'Vl~ 'ffiJ 1Jfl iJ'Wt'j (J'Wtt,,~ 'Yl,,~t 'j (J'W'IJiJ~

11flt~ (J'W~t~ (J'W¢l1(J'lt~fl1'j t~ (J'W¢l1(JfliJ:lJ~1t\9liJ{ H1'Wtfl1iJ~1(J 1~(Jfl1'j'Vl~'ffiJ1JfhVi (William Sealy

Gosset U"~ David Wechsler -eJ'1~'l'WGlass, Gene V. U"~ Hopkins, Kenneth D.,l984:2l7-220

U"~ 240-242)

..\
t:lJiJ df=n-l

..\
UJiJ D

o I 0 Q.I d

'il1'W1'Wfl ('il1'W1'W'Wflt'j(J'W)
'U

"fl1'jtiJ1Nm1:lJ'lJiJ~ D 11~'Yl:lJ~m(Jfltll~~'ffiJ~
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.d ~ ,j 9J 9J d Q.I d odd 9J d

\9l111\lfllflIWU 1f1'Vl 22 f1111Lml~'\1 f1JllJ f111 '\1'U1'Vll\lf111 L1 fJ'U'Utl\l'U m1 fJ'U'VlL1fJ'U~1fJ'If~f111 L1fJ'U•
3J ~ ", ~ I ,d 9J 9J ~ _01
~1fJfltllJ'V'l1Ll'ltl11N1'ULmtl'UlfJ '\1'U1fJ'Vl 10 f111bY11\l'Utlfl11lJI'H1U

t 'ULtlf1bYl1$l1fJ llJ imGJ1tlvlI91'L1{~

f1~U'l-!'l-!'t1~HHl'U f1~U'l-!'l-!'t1~HHl'U f1~U'l-!'l-!.
o "" ""

,
"" "" "" II II

D2
~ Ul'U't1 flB'l-!!'HJ'l-! 'Yi~-:j!'nJ'l-! f111tlfll1'Yi'l-!1

<$ •• (D)f1~U'l-!'l-!!V1tl (20) f1~U'l-!'l-!!V1tl (20)

1 4 17 13 169
2 7 19 12 144
3 7 18 11 121
4 7 17 10 100
5 2 18 16 256
6 2 17 15 225
7 6 16 10 100
8 12 18 6 36
9 7 16 9 81
10 8 15 7 49
11 8 14 6 36
12 4 18 14 196
13 7 15 8 64

--
14 9 17 8 64
15 7 15 8 64
16 14 18 4 16
17 4 16 12 144
18 6 16 10 100
19 7 17 10 100
20 9 16 7 49
21 8 15 7 49
22 12 18 6 36



.
"" ,~l~l~f11flN'W 1f1'V] 22 (~tJ)
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fl:i:UU'l-!f1Y1l1'O'U fl:i:H'l-!'l-!f1Y1l1'O'U fl:i:H'l-!'l-!.
o OJ ••• , ••• OJ ••• V V

D
2

~lY1'UfI flO'l-!&'UJ'l-! 'tmwnJ'l-! fllUJflll'l1'l-!l

os os
(D)fl:i:H'l-!'l-!&V1'll(20) fl:i:H'l-!'l-!&V1'll(20)

23 11 16 5 25
24 7 16 9 81
25 7 14 7 49
26 7 15 8 64
27 5 15 10 100
28 7 17 10 100
29 9 18 9 81
30 4 16 12 144
31 8 17 9 81
32 12 17 5 25
33 5 14 9 81
34 7 18 11 121
35 8 15 7 49
36 6 16 10 100
37 10 14 4 16
38 3 16 13 169
39 7 17 10 100
40 8 16 8 64
41 7 13 6 36
42 4 14 10 100
43 3 17 14 196

fl:i:H'l-!'l-!11'll 302 697 395 3981
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395

43(3981) - (395 Y
(43 - 1)

395

171183 - 156025

42

395

~15158

42

395

19

20.79
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d ~ rI fjJ 9J c! Q.I d doC! 9J .d

\9Il':iTl fI1 f'HfW 1f1 'Vl 23 f)1'j 1Lm 1~ '11fnllJ f11I'll'W1'VlN f11 'j L'j tI'W 'lHl~'Wm'j tI'W 'VlL'j tI'W\9I1t1'1.f\91f)1'j L'j tI'W

9J Qt, rli ~ I ,d fjJ '1 Y>I
\9I1t1f\eJlJ'W1L\9ItJ'j~lWmeJ'll1t1 'l1'W1t1'Vl 11 f11nr'jl~\9Il'jl~ 'WLtlf1't11'j\9l1t1

LlJ tm91tlvJI91Ll{\9I

f\~HU"ft1Y1~f)'U f1~HUU't1Y1~f)'U f1~HUU. , •••o OJ ••• OJ ••• V V
D2

t'llY1'U't1 fleJUL'nJU 'Ht'I,uUJU f11UJfl11'HUl

•• ••f1~HUU!g)'JJ (20) f1~HUULg)'JJ (20) (D)

1 6 15 9 81
2 7 16 9 81
3 8 16 8 64
4 4 14 10 100
5 8 17 9 81
6 9 13 4 16
7 7 16 9 81
8 4 17 13 169
9 6 18 12 144
10 6 14 8 64
11 6 18 12 144
12 6 15 9 81
13 8 15 7 49
14 5 18 13 169
15 4 14 10 100
16 11 19 8 64
17 4 17 13 169
18 5 13 8 64
19 5 14 9 81
20 8 17 9 81
21 5 14 9 81
22 8 18 10 100



,
d I

~l'n~fl1'flH'WJfl'Vl 23 (~tl)
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'fl~H'\.I.'\.I.'fIY1iH)tJ f'l~H'\.I.'\.I.'fIY1ty0tJ f'l~H'\.I.'\.I.
I ~ ~

D
2o .., .cI , .cI .., .cI

tllYltJ'fI 00'\.1.!'W'\.I. 't'ltl~!'W'\.I. f'l1UlOll't'l'\.l.1

os os
(D)f'l~H'\.I.'\.I.!Y111(20) 'fl~H'\.I.'\.I.!Y111(20)

23 8 18 10 100
24 10 17 7 49
25 5 16 11 121
26 8 16 8 64
27 4 14 10 100
28 5 15 10 100
29 6 15 9 81
30 4 16 12 144
31 5 17 12 144
32 10 19 9 81
33 5 15 10 100
34 9 16 7 49
35 6 15 9 81
36 7 16 9 81
37 8 17 9 81
38 6 15 9 81
39 7 18 11 121
40 9 16 7 49
41 8 17 9 81
42 3 16 13 169
43 4 16 12 144

f'l~U'\.l.'\.I.'j111 277 688 411 4085
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411

43(4085) - (411 Y
(43 - 1)

411

175655 -168921

42

411

~ 6734

42

411

12.66

32.46
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f1~H'I-!'I-!'t1~~8'U f1~H'I-!'I-!'t1~~8'U f1~H'I-!'I-!
,

o OJ <=I , <=I OJ <=I :II :II
D

2
~1~'U't1 tl8'1-!&'H.J'I-! 't1~.:j&'H.J'I-! f11Ulfl11't1'1-!1

•• ••f1~H'I-!'I-!&V1'JJ(20) f1~H'I-!'I-!&V1'JJ(20) (D)
--

I 4 14 10 100
2 7 18 11 121
3 7 18 11 121
4 9 15 6 36
5 5 18 13 169
6 2 15 13 169
7 6 14 8 64
8 10 19 9 81
9 6 16 10 100
10 8 16 8 64
11 8 16 8 64
12 4 18 14 196
13 7 15 8 64
14 9 19 10 100
15 7 15 8 64
16 15 20 5 25
17 4 13 9 81
18 6 15 9 81
19 7 14 7 49
20 9 17 8 64

--
21 8 15 7 49
22 12 19 7 49



.
'" I1'l1'l1.:Jfl1f1H'Ulfl'Vl 24 (l'leJ)
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f1~HUU'YI~iJtl'lJ f1~HUU'YI~iJtl'lJ f1~HUU.
D

2o IV .oj , .oj IV .oj II II
"1~'lJ'YI fltlUt1£1U 'tm,U1£1U f11Uml1't'lUl

of of

(D)f1~HUUt\ll1J (20) f1~HUUt\ll1J (20)

23 11 17 6 36
24 9 18 9 81
25 7 15 8 64
26 7 16 9 81
27 5 12 7 49
28 7 16 9 81
29 9 17 8 64
30 4 16 12 144
31 8 17 9 81
32 12 18 6 36
33 5 15 10 100
34 7 14 7 49
35 8 16 8 64
36 6 16 10 100

--
37 10 16 6 36
38 3 16 13 169
39 7 16 9 81
40 8 16 8 64
41 7 14 7 49
42 4 14 10 100

--
43 3 16 13 169

f1~HUU'j11J 307 690 383 3609
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t

t

t
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383

43(3609) - (383 Y
(43 - 1)

383

155187 -146689

42

383

~ 8498

42

383

14.22

26.93
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'II ...;
'Utl'YI

1

2

3

'il tI fl1 'n.h::aih.l
,J O~!V!V~, J

t'Wtl '11TVl1 m t'lJ11'il-:j1tI'U'W

fllj {l'j1Jni tl'l111 'WU~~~'I11t~tl-:j ~tltlvh 1M•

543

26 16 1

33 10 -

31 9 3

2 1 X
4.58

4.77

4.65

S.D.

0.54

0.43

0.61

21 19 3

26 15 2

19 18 6

0.59

4.63 0.54

4.56

4.30 0.71

4.42 0.63

128 14

" "
191-:jl'il:lJ1f1~'W

~ 1'Wfl11lJ~'lf1t1tvilJ'V'l'Wt iftl'l111 'Wt~tl-:j~t~ tI'W~ ~ ~
"<!I

:IJ1 f1 'lJ 'W

flljt~l '1Jl~Mtl-:j{l''W'Vl'W1Vi11 Mli1tlfll{l'

U~f1t1J~tI'W fl11lJ~~t~ 'W

, 1JjfJ w6t)t~f1'Vlj tlumy'Vi11 M'Vlj 11J~~-:j1'W

~Vi1t~tltJ l:1J11Jf1J1JH un' 'lJ•

7

6

5

4

23 15 58

9

10

, "~ ,~ I Q.J ~

\9l~\9ltlt'V'ltl'Wj1lJ'l1'Wt j tI'W

, 1JjfJ w6t)t~f1'Vlj tlU f1rl'Vi11 Mli1 tlfll{l'~~~tl 25 16 2

4.42 0.70

4.53 0.59

4.63 0.54

11
o I' ~ v J

mmlJ'V'l1J1Jtltl'l11t1t'V'llJ'V'l'Wfl11mlJ1f1'lJ'W 23 20 -~ ~ 4.53 0.50

12

13

~ ct, t:!I I

fl tllJ'V'l1t\9l tJj ~1'Wt fl j tl'U 1t1

Uf1t~tI'Wlifl11lJm~~tl~tl~'Wl'Wflljt~tI'W1'l11 27 14 2
dt ~!V ""!v "" ••
tl'W'il1f1fl1j 1'l1'l1~flljt 'W'W~1t1fltllJ'V'l1t\9ltlj•

4.65 0.48

4.58 0.59

14

, <!l'
~1'WtflH)'lJ1t1

'" '" ""'i ~ !V !V'Wf1tjtl'WlJ Itlfll{l' l'WflljU{l'1-:j'l11m1m~1t1~ 25 15 3
4.51 0.63
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,
II <=I 11Um1U1~d'h.! 5 4 3 2 1 - S.D.'U6'Y1 X

15 t!f1l'1t1'UihJ~~:JJ~'U,( rl'lJI~,()'U 17 23 3 - - 4.33 0.61
16 Uf1~t1'UnU~ff:JJ~'U,(rl'lJ'fl':J~~,()'U 23 17 3 - - 4.47 0.63<u<u

'" <=I d '" '" ,J17 'Uf1~t1'U:JJ'fl11:JJ':J'lJN~~,()'lJ:JJlf1'U'U 23 16 4 - - 4.44 0.67
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***************************************************
o '\1'\.-bf.J~10 fll'H1h~~vfr;11:IJffmjl'WlVflf(ll~'J(J':IJ lm9fvvhl!l{~

o '\11J':W~ 11 flllf(~VJ\9l1l1,:jl'WlVflf(ll~1f.J':IJ lfll9fvyJ\9l'!l{~

o '\11.hf.J~12 fllllrilUm'V'lhHVflf(ll~lf.J':IJ lm9fvyJ\9l'!l{~
'"

"1.1 fll1:IJ!~111l1'WlUVmf(ll~

"1.3 fldl:IJll1f('W11l1'Wfllnh!f('WVtuvm

"I <!!

1.4 fll1:IJf.Jlfl,:j1f.J'UV,:j!'WV'\11
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.
2.1 'flJl]Ji'~H'O'W'UtI'lfll'V'l'W\l

'" ..2.3 ml]J')j'~l'O'W'UtI'll't'W'l

~ ~I Q.I

3. fl'ilm'a'I.J (mJ1Jfifl't'i~)

3.1 ml]Ji'~l'O'W'UtI'lflli'l '1'Wfl'Ofll'j]J

4. H'Ul\i1e'U

4.1 'flJl]Ji'~l '0'W'UtI'lU'WJ~tI'IJ

................................................................................................................................................

................................................................................................................................................
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lJ
5. !1l!fl1UJ~

5.1 ml:IJff~~l'''lf) '1'Wfll':i '1<i/iil'Wfl11:IJ~.. '"

,
7. fl~~ml!'Un

7.1 fl11:IJ'l1~H11'W'lJ'Cl\l.u''Clfl11:IJ'1'Wfl';j~~1'W'1.h1

IlL I <=l ••••••••••
8. m~'UtUtJtl!~f1f1~tll!fliJ

8.1 fl11:IJff~~1fl 'l'Wfl1':i~tJ-d\l ~hh"HiM~h~fl'V1':i'CliJmf

o ,

9. fllt11tJ'fitJ'UtltJ

9.1 f11m:IJ~!iJ'Wtlty'\11



"'" 010. &'t1f1'l-Aflfll'.i'l-Al&tfl!t)

10.1 f1Jl:JJ~~~Jflhjf111'toM'hht&m:JJ

"j 1 ' ~10.2 f111'I']Hl:JJt1\1lll'HI::;'l1'Wl
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~ d Q.I t::i de::! 9J
U'U1H"tl'UmlJmllJfl~H'l1 'U'lJtl\l'Um~ rJ'U'VH~rJ'U~1rJ

'11~fl1~ i1rJ'U ¢l1rJfltllJV:hl~tl1 Nl'Ulfl1tl.ulrJ (II 'U'Ufllfl{1''U llJ)•
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.. "
rh;iU'il-:.t U'lJ1Hff]'IJfI1~ih1~'\1~\Ol 2 '\1.wl ~l'WTW 2 \9ltl'W 1#Juri

.d ~ d Q.J ~ d.=s I .c! 31 ~ tI I e!I I

\iltl'lft11 f111~f1\Olt'H'W'lJtl~'Wflll tI'W'VI~\9ltl'l,!lOlfllll 'HJ'W1Ol1t1f1tl:JJ'VfJl\9lmNl'W l'fl'itl'lJlt1. " ,
rhN-:.t mtlll'e:h'W'U'tlfl11~i 'WU~~~~tl~tl 11li1 ll~TVlllfl~tl~'\1:JJ1t1 ../ ~~ i 'W\9l111~'VI1~'lJ11ijtl-- .

i M\9l1~fl'IJfI';n~filOllM 'W'Utl-:.ttrfll1 tI'W

•... .•. '"1~~1JA1nJA~H't'i'J..,!
dI d 91 ,

'"5 '\1:JJ1tI tl ~ t'H'W1Ol1t1:JJlf1'V1fflOl•
dI d 91

4 '\1:JJ1tI tl ~ t'H'W1Ol1t1:JJlf1

dI d 91 1l3 '\1:JJ1tI tl ~ t'H'W1Ol1t1l'Wf1m~

dI d 91 91
2 '\1:JJ1tI tl ~ t'H'W1Ol1t1'Wtltl

dI d 91 91 ,
'"'\1:JJ1tltl ~ t'H'WIOl1t1'Wtltl'VIfflOl•

•.... "" '"
'ntI f111"lh ~ ~ij'l!

1'~\iI'lJfl1Ulfl\ilm'l!

5 4 3 2 1

'"1. 'IJ'VIllt1'W

"". i '" 91i I1.1l'Wtl'\11 'W'IJ'VIllt1'Wl'lJl 1I~1t1

lli I 1V."j ° i 9191i 1{ ",~,J
1.2 flln1'l 'WU\9l~~'\11l1tl~'VI1 'Hl'Ul lIl'Wtl'\11lOltl~'IJ'W•

'" i 1l 1J IV °i9J1V '" 191
1.3 f1l1ml~ 'Wl ll'IJ'IJ f1'\1\Ol'VIl '\1'Wflllt1'W 1Ol\9l1111fftl'IJ

OJ

"
f111~l~1 i 11i 'WlUtl'\11

1.4 U'W1\9ltl'IJlhh'WVl1 i Mtrf1l1t1'W'VI11'IJml~ffl:JJ11tl i 'W

"'" dI
fl11l1 tI'W:JJ1f1'IJ'W

2.
31' ~ A' 1 ~ eJ.=s 13JQ.I QJ d,

~1'Wmlm'lf1tJli"l~'V'l'Wl'W tl'\11 'Wlltl~'VIl1 tI'W '\1f1'IJ'Wflll tI'W
•• OJ OJ

"dI
:JJ1f1'IJ'W

9111li9J9J °i9J1V'" "'1 lld3. fllll'lJl 'If'\1tl~ff'W'VI'W1'V11 '\1'Wflllt1'W~ tlfllml~fll ~tI'W

'" d
f111~f1lOll'\1'W
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<V "" ••
'jUJfl1'j'lh~!ij'U

'j~~'Ul'llUII'l~m'U

5 4 3 2 1

4. I lhfJ &V~I~ml1 eJUmf'l'111 11'UfH1VU 'V)'j1'Uf'HN1U~'I'111~mJ un

11i"'1J1h -JII ti'l 'IJ
q

5. I1I'jfJ&6Bl~fl'V) 'j eJU mf'l'111 r1'u fH1 VU~ 1eJfllbY~~l9ieJl~eJU11:IJ

"•.. '"'lfUl'jVU

6.
itJ t::ttfe:::,.d £:::l, rl°iVQ.I.al t::t1 e:::,., 91

'jfJ tlWeJl?lf)'V)'j eJU f)bY'Vll l1U fH'j VU:IJ eJfllbY\9I~\9IeJmNbYeJU'U'U

7. f)'j~~lU'li11'1'111 11'UfH1 VU ~~hu'h:IJ 1 U fll'j IIbY~-Jm1:IJfi\9l1~U

8. f'lltl1:IJ'W1J 11eJeJ'lhm ~ :IJ'WUfl11:IJ f:IJ 1f)~ U'U 'U

9. 11 1 a'd •.• '" I 91 1 91 '" 91 "" a''j~ V'lfU'V)Ufl!'jVU ~'j)lf)fll'j 'If'lf~f)1'jm.JU~lVfleJ:IJ'W11\9leJ'j
q

I '" I

N1UlmeJ'lJ1V

•.. '" '" 91 '" 91 "" a'
9.1 U fH'j VU 'lftl1Jl 'j VU ~ 1 V'lf~ f) 1'j l'j VU ~ 1Vfl eJ:IJ'W11\91eJ'j

q

, '" ,
N1Ulfl'jeJ'l/lV

Q.I.al 9J .al j} .d 9J ~ a'
9.2 UfH'j VU \9Itl-Jfll'j l'j VU ~1(J'lf~fll'j l'j VU ~ 1VfleJ:IJ'W11\9leJ'j

q

~lUlfl1eJ'li1vlU1'lf1gu

... '" "'1 1 91919.3 UfH'jVU:IJ eJfllbY Ufll'j111m1m~1V\9IUleJ-J'U

9.4 Uf)11vu~1IBff:IJ-WUnfl1Jl~eJU

9.5 U fH1 VU ~1IBff:IJ-WU nfl1Jfl'jN'bYeJU'U'U
Q.I.al.d Q.I ~ J

9.6 UfH'jVU:lJfl11m1JN~'lfeJ1J:IJ1f)'lJU


