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x, : mu 1 1 4 15

5aa4 20 20 40

ST 333 . 161



162 ST 333



ST 333 163



1 6 4 ST 333



& (f,,f22  - f12f21)2
f f f f1. 2. .I  .2

29 38 91 158
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PRE = P(l)  - PC3
P(l)
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h = (1  - P,.) - (1  - yi)
x 1  - P

= X:prni  - P;  .
T - P

j = 1, 2, .., c

h = (1  - P,J - (1  - “Pi,,
Y 1 - Pml

h =’ P(l)  - P(2)
P(1)

= 1 - (P,. + p.mY2  - 1’ - (ZPrni  - mJ/21

1 - Pm.  + pp

= w*  - p,.l + w,, - P.,)
(1 -yJ+(‘.-P,J

Kads:u1md1Pros  Ax, IL,  Ma= h rh4ul3KGiif

ST 333





A'miie %unisitnwBuflaiua'Hw~~~~~a~~~~~i~~~~~~~~~~  (x,Y)einn~ufloan~uKnY

633p41n's~ I

1 2

Y Y Y Y Y Y Y

x x 1' l2 1; 15 3; 0' d 30

X1 0 9 6 15 10 15 0 25

XI 15 12 3 30 -0 0 25 25

16  22 22 60 40 15 25 80

L,=
(15+12+13)-30  = 0333

60 -30

i*=
(30+15+25)-30  = o.80  .

80 - 30

Sx = (60-(15+12+13))((15+12+13)+30-2(12+15)} = ool,g
5

(60-30)3

ss = (80-(30+15+25)}  ((30+15+25)+30-2(30)}  = o oo32
"2

(80-30)3

bdO~~snisncilROu~~U~~iU~a7

Ho:h,=+~"snh,-a=0

niKn"din'?aKEivmflnu  z &ii

z = lo.=  - 0.80) - 0 = -3 8.

d0.0119+0.0032

L&Wt$%h k, # $ b'd5l~-hIZI  > Z,ow  = 1.96

~ln~uuaJdo~~~95%poJuailJ  LA - LE f?~wun~a"n's~A

Ax,  -'h,, = oh, - h,,,  * zd2s&x,  - LJ

= (0.333-0.80) 2 1.96 0.0119 - 0.0032

= -0.467 + 1.96(0.123)  = -0.467 f 0.241

= -0.708, -0.226

kmklil  L,  c &*

(2) &h&7~?71  (Z) XNp6NWEiSl~fi  (Goodman and Kruskal’s Tau)

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  'lunad~~a'?m~unri3snnaaa  dafhun

IAtfi  x (8iaudsnw) n"aan75M4lun"s~~rsin~lu~at~~~~~~~  uFirnDM~n75ri7nobl~~~~~n~~

niwwwa~~&uo~
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Zfr21n  =

Ef,‘lf  i =

t=x

Xf,‘/n =

2f,:/fv =

=

ST 333

(60" + 16' + 24')  / 100 = 44.32

(O*+  5'+  20') / 25 + (402+  lo*+  0') / 50 + (202+  12+  4') I 25 = 67.68

67.68 - 44.32
= 0.42

100 - 44.32

(25'+  50'+  25')  / 100 = 37.50
&

(02+  402+  20:)  / 60 + (?a*+  lo'+  1') / 16 + (202+  02+  4') / 24

58.55

173



58.55 - 37.50
z, = = 0.34

100 - 37.50

TX =
(67.68 - 44.32) -I- 58.55 - 37.50

(100 - 44.32) + (100 - 37.50)

= 0.38

SST = (100/2)  - (l/2) (44.32) = 27.84

SSW = (100/2)  - (l/2) (67.68) = 16.16

SSB = 27.84 - 16.16 = 11.68 1

R' A = 11.68127.84 = 0.42

M = (100-l) (3-l) (0.42) = 83.16

&!&.A M &%?~I?Q  (&-(31)(3-1)‘=  9.49) ~~i?onalu~~w'M~~~~~~~~~~~nl~~n~l~~nl~

~~do~laPal9ale~~ok
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i =
(8+11+9)+(12+29+11)-(20+40)  =o.50

xy.2
100 - (20 + 40)

A
zx,  =

(O”+02+8z)/8+(1 1’+52+O2)/1 6+(9’+12+02)/1  0+(202+62+82)/34  = o.55

34  - (202+62+82)/34

n
xxx, =

(5”+122)/1  7+(292+52)/34+(1  1’+4*)/15+(40’+1  02+1  6q/66
= 0.41

66-(40’+1  02+1  6’)/66
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l.cb&wJdn" (fl) +xIp~*)  = (0.55 + 0.41)/2 = 0.48

0) $vz)  =
0.55(34)  + 0.41(66)  = o.46

34 + 66



Y Y Y1
x x 5 0 2; 701

X 10 20 302
538 60 40 100

&ff/f  nr =,, 22 ,* ,* 2, 5ww~wo)  = 5

; = 2.3026 log (5) = 2.3026 (0.6990) = 1.6095

V(i)  = l/50  + l/20  + l/10  + 20 = 0.22

Kufllsn~anuu'u~l~~aQu  ; al8wuMi~l~&~
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Y Y Y1 2 1 2 , -Y2Y Y Y

x X1 135 25 102 75 59 40

X 35 12 108 9 139 82
-iaH 170 37 210 84 198 48

;, = 2.3026  log (f,,1fJf,&,)

f,= 2.3026 log 135 (12)/25(35)  = 0.6159

f2= 2.3026 log 102 (9)/75(108)  = -2.1778

$,= 2.3026 log 59(8)/139(40)  = -2.4663

V(;,)  = l/135+1/25+1/12+1/35 = 0.1593

V@ = 1/102+1/9+1/108+1/75  = 0.1435

V(;,,  = l/59+1/8+1/139+1/40 = 0.1741

dl~~~H1NaaJHi615i~~flai~L~UaWYUy*o~iH7Nr~t~H

u^ = (0.6159/0.1593)+(-2.1778/0.1435)+(-2.4463/0.1741)
0

1/0.1593+1/!I.1'435+1/01741

= -1.3416

6Yai?afG+imaru  u iiua&idu

" = (0.6159-1.3416)' (-2.1778-1.3416)' (-2.4663-1.3416)2
+ +

0.1593 0.1435 0.1741
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7 14

8 5

7 39

8 8

14 39

5 8

7 14

9 7

7 39

9 29

14 39

7 29

7 14

5 12

7 39

5 15

14 39

12 15

8 5

9 7

8 8

9 29

5 8

7 29

8 5

5 12

8 8

5 1 5

5 8

12 15

9 7

5 12

9 29

182

x Y
x1 Y’
x2 Y’
x1 Y’
x2 Y3
x1 Y’
x2 Y3
x1 Y’
x3 Y’
x1  Y’
x3 Y3
x1 Y2
x: Y:
x Y
x5 Y2
x1  Y’
x4 Y3
x’ Y2
x4 Y3
x2 Y’
x3 Y”
x2 Y’
x3 Y3
x2 YZ
x3 Y3
x2 Y’
x4 Y2
x2 Y1
x4 Y3
x2 YZ
x4 Y”
x3 Y’
XI Yy

0.313

0.179

0.574

0.389

0.578

1.467

1.200

0.538

0.449

1.244

3.222

2.590

3.840

3.000

0.781

3.086

0.931

-1.1633

-1.7203

-0.5551

-0.9443

-0.5482

0.3970

0.1824

-0.6199

-0.8008

0.2183

1.1702

0.9517

1.3454

1.0986

-0.2471

1.1269

-0.0716

0.6469

0.6496

0.6843

0.5604

0.5238

0.7054

0.6597

0.4971

0.7609

0.6289

0.7088

0.7800

0.7187

0.6892

0.7330

0.6420
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1586 117 49

(1) (3 t.3

103 1540 40

(0) (1) (0)

34 17 359

(.5) (.5) (1)

1723 1674 448

1752

1683

410

3845

186 ST 333



zfij,i  = 1752(1723)+  1683(1674)+410(448)

; = (1586+1540+  359)-  6019718/3845

3845 - 601971813845

= 6019718

= 0.842
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3 0 4 2 1.5 3 -1.5

3 0 4 6 1.5 4 -2.5

35 3 9 3.5 2 1.5

35 3 7 3.5 1 2.5

4 0 6 5 5 8 -3.0

45 88 6 1 1 -5.0

5 0 8 6 7 10 -3.0

6 0 5 6 8 6 2.0

7 0 6 2 9 7 2.0

80 9 2 10.5 12 1.5

8 0 5 4 10.5 5 -5.5

9 0 81 1 2 9 3.0

2.25

6.25

2.25

6.25

9.00

25.00

9.00

4.00

4.00

2.25

30.25

9.00

10.9.50

r,  = 1 - WOW  = o,617

12(122-1)
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&W%i41 x allcq = 2, t, = 2,t, = 2
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Gb = S

d(l/2)(n2-E:Ri2)  d(ln)(n’-ZC’)

2s

= d(n*-ZRP)  (n’-EC’)

ST 333



bl : LLna%tmbLtm  2(O), 2(O), 6(0)W~~7r~U~6~~l~a~l~~~~

: bbnaMOU6RO\I  2(2-6),  6(6),  2(O)

: UflaUOPbndRla  5(6+2+2+6),  3(2+6),  2(O)

t%iih  fd = Zbii  = 2(8)+6(6)+2(0)+5(16)+3(8)+2(O) = 156

d~w%.~~~ LLR.Z~~  GiuamITn"n"s$

G = S-156  =-0.23
a

30(29)/2

-+,  =
2(56  - 156)

= -0.33
d{30'-(10*+10*+10*))(30'-(9'+11*+10*)}

194 ST 333



> = 4ZC:-2!Ci-2(2n-3)(XCi’)/n(n-1)

= 4(516)-2(74)-2(22-3)(516)/l  l(l0)  = 1699.7455

6 = 41.228

n

lz =  =z.025$,(,0)
L) (41.228)

THE SCARCEST MATERIAL OF ALL IS NOT

TIN, NOT MERCURY, NOT TUNGSTEN, BUT

STATISTICAL KNOWLEDGE . . .

W .  E d w a r d s  D e m i n g
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Y
ikk4

G
884-1958

= - - = -0.378
884 + 1958

% = -0 .217, +b  = -0.291

~=ildbm”al  rd;d~EI’Jb”wLi~n’M~~~~  IGI > ITI &&  l-0.3781 > l-0.2171 H% l-
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Y 10  9 8 7 6 5

X 4 5 6 1 2 3

Z 1 4 5 6 2 3

n -Z,=
fc fd 9-36

= _ _  = -0.60

n(n-1)/2 lo(Q)12

; = Q-36
___  = -0.60yz
lo(Q)/2

X 10  9 8 7 6 5

Z 9 8 7 10 5 4

; = 35-10 = 0.56x2
lo(Q)/2

Y
tilti  A

'G =
-o.so-(-0.60)(0.56)

= -0.39yxz
w dl-(O.56)2

4

7

10

4

1

1

1 0

9

1

6
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LWFI  (Z) Z 1
fll5mmlM  (Y) 4ku d1MIlalJ  u1fl

a~~~Yllskflu t&l 1 1 4

(W fltlld 1 3 2

9 4 3 1

3aa.i 6 7 7

fc,  = 1(9)+1(3)+1(4)+3(6)  =  1 9

fd,  = 1(5)+3(4)+4(10)+3(S)= 75

6

6

8

20

-
L2

l.klu  dluflal~ Ulfl

1 1 2 4

1 3 0 4

1 0 1 2

3 4 3 10

G. =
19 - 75

= -0.60
19*75

f+ = 1(4)+1(1)+1(1)+3(l) = 9

fd,  =  1(3)+3(2)+1(6)+0(2)  =  1 5

G  = ‘-” = -0.252
9+15



i2 ) =
19-75

= -0.29
1

20( 19)/2

z = ~~q(n)(n,-l  Y2
a-)

IEn&-1)/2
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12IqR.  - R)2
W=  S/maxS  = A

ST 333 2 0 5
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FIUUIU

RUulU 1

2

3

4

5

T
12 3 4 5

10 0

0 1 1

1 0 0

10 1

0 0 10

R (R-R)'

2 0

3 1

1 1

3 1

1 1- -

10 4

E = 10/5  = 2 ZR' =24

K = ?!!?  = 0.40
5(52-1)

d = 5(5-l)(lO-1)/12  - 2412  = 3

= 5(5-1)(5-2)/(5-4)'  = 60

T = B((  53)/4  - 3 + l/2}  + 60 = 60
5-4

ST333 209



4T= - (S - (l/2)($  )( $)(n-3)/("-2))'
n - 2

RPam-4  1 2 3 4 5

Fwi119a  1 3 4 3 3

2 1 3 2 2

3 01 2 3

4 12 2 2

5  1 2 1 2

osnldl  M unrwmaou~udl~y

f = 1+0+1+1+2+2+1+2=1+2 = 13

ZP = 12+02+12+...+12+22 = 20

S = 20-4(13)+(;)(z)=  20X12+60  = 28

M = 2(28)/(;)(z)  - 1 = -0.067

t%nl~w~aouPa"dl~ya~~  M nla"l9aa~~~a&%h%%x~  Th%?h.~

T= & C’WW  ; N  2 M-W(4-2)~ = 36

V = 4(4-1)($)/(4-2)'  = 30

210 ST333





Sm= 1 (O-2)+2(3-0)+2(5-0) = 14

=i.(l = 115+28+46+90+1  00+14  = 393

n2 - En.'1 = 40' - (102+202+52+52)  = 1050

ST 333
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214

FATE, TIME OCCASION, CHANCE AND CHANGE ?

. . . TO THESE ALL THINGS ARE SUBJECT.

PERCY BYSSHE SHELLY

ST 333


