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Hale
Male
Male
Male

Femala
Femala
Male

Female

Male
Female

Male

SCHOOL
name sox class
BARBARA F )
ALFRED M 10
ALICE F @
CAROQL F 10
HEMRY L' 10
JAMES M B8
JANE F &
JAMET F 11
JEFFREY M B
JOHMN M B
JOYCE F 7
JUDY F 10
LOUISE F B
MARY F 1
PHILIP M 12
ROBERT M 8
RONALD M 1
THOMAS M T
WILLIAM M 1
CARPOLL
marital status age country
Married 34 American
Sangle 36 Japanese
Married 23 Japanesa
Sngle 29  American
Married 38  American
Sangle 34 Japanese
Mairried 42  American
Married 40 European
Marriad 28  Amencan
Marriad 28 American
Married 26 European
Sangle 26 European
Married AT Amefican
Singls 25 Japanase
Married 28 Japaness
Married 38 Euwropean
5
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slate murder rape fobbery ssesult burglary larceny aauto .

ALASKA 0B 516 958 2840 1307  3MaB 7533

ALABAMA 142 M3 o8 /A3 11355 18810 2807

AROMA 9% M2 1382 23 3451 44574 4305

ARKAMNSAS Ba ara 83z a4 red ] 18621 1834

CALIFORNIA 115 404 2870 380 2134 34008 #8315

COLORADO B3 420 1707 Z_2§ 193527  W0ONT 4774

CONNECTICUT 42 168 12905 1318 1M80 2207 59092 BRAZIL B 10
DELAVWARE B0 248 1570 1942 18826 26784 4670 CANADA s 7
FLORIDA 102 306 1879 4401 18500 38405 3514 CHIMA N N
GEORGIA 11.7 MM 1405 IS565 13511 21702 20TH TANAAN . S -
HBWA T2 2S5 1280 641 18115 30204 4E04 FRAMCE “ N
IDAHO 55 104 398 1725 10508 25096 2376

ILLINOIS 99 218 213 2000 10850 28285 5286 GERMANY, DEM REP 12
INDIANA 74 265 1232 1535 10882 24087 3774 GERMANY, FEDREPOF 10 12
1OWEA 23 106 412 BB 8125 M851 2199 INDIA ¥ 15
KANSAS 65 20 waT 1805 12704 2TH/I 2443 IRAN 42 12
HENTUCKY 101 181 814 1233 BT22 18621 2454 IRAG 48 14
LOLISIANA 155 306 1428 3BE 11655 24688 37T ITALY 4 10
WARIHE 24 135 387 1700 12531 23507 2480 JAPAN " 8
MARYLAND B0 348 2601 3580 14000 2 MTIT 485 REPUBLIC OF 8 B |
MASSACHUSETTS 31 208 1801 2316 15322 23113 11401 KOREA,

MICHIGAN a3 WO M1 FT4E 1ERT 580 S455 MALAYSIA W 8
MINNESOTA 27 185 858 858 1137 25503 3431 MEXICO o 7
MISSESSIPPI 143 188 65T 1881  S158 12389 1444 PHILIPPINES 3 10
MISSOLURI g8 M3 180 T35 1383 242432 3784 POLAND .. D |
MONTAMNA 54 187 »2 1568 BO4D 27732 302 SALDI ARABLA 48 18
HEBRASKA A 181 84T 1127 TE00 INEN 2481 SOUTH AFRICA s 12
MEVADA 158 491 I XS0 24530 47128 5502 28
NEWHAMPSHIRE 32 107 232 780 10417 2335 2934 SWITZERLAND

HEW JERSEY §6 0 1804 151 143858 27745 5115 THAILAND 4 10
HEW MEXICD §8 31 1088 3434 14187 A00AE A5 USSR @ 8
HEW YORK 107 04 4728 MB1  1TE80 7820 T45E UNITED KINGDOM 12 12
MORTH CARDLINA 108 170 ®&1.3 3183 11541 X3TA 1921 UMITED STATES 15 1]
HORTH DAKOTA 05 a0 111 48 L4851 18430 1447 VEMEZUELA, a5 8
QHID 78 a3 1805 (LA ] 12180 MU5 A 4004 ’H"IETH!H 47 17
OHLAHOMS B8 292 Ti8 200 12882 12N XA §
OREGON 48 390 1241 2859 16384 35061 3889 YUGOSLAVIA 18
PEMMSYLVAMIA S8 180 1303 1280 ATTS 16241 33332 ZAIRE 45 18

RHODE ISLAND 38 105 665 Mo 14885 TA441 T4
SOUTH CAROLINA 118 330 1058 2 4853 181386 T4 AN
S0UTH DAROTA 20 135 178 1557 ST05 1044 1475

TENMESSEE 101 27 1458 X9 12597 1TTES 340
TEXAS 133 X8 1524 82 18031 o8RBT 3076
UTAH as 203 648 147 3 1MTE B04E 3345
VERMONT i4 158 208 1012 13482 2M0 2653
VIRGINIA 8.0 33 1657 882 25112 ITWT

WASHINGTON 43 M6 1062 T8 18066 3|68 G032
WEST VIRGIMIA 60 132 422 w8 BET 4 13417 1833
WISCOMIIN 8 129 &2 ®mT Be8 5 247 IV
WY ORING 54 g W7 1736 sna Irrez M0




] 10 " 12 F M
T T T = Frequencies
8 10 1%, = Level  Count FProbability Cum Prob
F g 047388 0 47368
M 10 0 52832 1.00000
Total 18
Frequencies
Level Count Probability Cum Prob

2 0105268 010526

5 0286316 0. 36842
) 3 015789 0526832

4 021053 0.73684

4 021053 Q84737

1 005363 1.00000
Total 19




Farnily Sporty

Married Singie

Farmily
Frequencies
Level Count Probabiity Cum Prob
Family 155 (051155 051155
Sporty 100 033003 084158
Wiork 48 015842 1.00000
Total 303

11

Married ' Sh"lﬂ :
Frequencies
Lernval Count Probabilty Cum Prob
Married 186 0 64886
Single 107 0.35314
Total 303
10
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[ —

SCHOOL MOVWDNN N sesn aRn TON0E TPERD 19 TOTIN MPash I
name heighy TPENT P8 WS YT YNmnn 1D TEANTI PNOET NN 3 W TN
'ﬂn.vmﬁ i ATPNND PIVID YR VYR
l.l'.i.mE :: 3NN 18 MNTN IPAETN TT0DD NNE NODOnn DUNoY an oy mabamn
JAMES 57.3 ¢ DN NN _ITINAE0 PEND 19 MOEN PNV T PEYD T
THOMAS  57.5 P TV PP Y000 10 MIYINNI 10 20N 1 T TN Nwonn
JOHN 58 TPEND SNOYE NYR) YEIRN) TPYND
JANE 50.8
JANET 626
JEFFREY 825

HEMRY 615

JUDY 643
ROBERT G648
BARBARA 653
MARY 66 5
WILLIAM 666
RONALD &7

ALFRED €9

PHILIP T2

23 22




nama height mean  diff
JOYCE 51.2 52 34 =11.04 121,81
LOLNSE 563 62 34 -5 04 36 44
JAMES aTa 62.34 =5 0d 25 3T
ALICE 56 5 B2 34 -5 B4 407
JEFFREY 625 B2.34 0.18 003
JENE S5 8 62.34 -2 54 B 44
THOMAS T 82 34 - B4 23 40
JUDy B4 3 62 34 1.98 385
BARBARSA B513 82 34 208 B.78
JOHN 59 82 34 -3 34 11.12
CAROL 628 62 34 048 0.2
HENRY B35 B2 34 1.16 1.35
MARY 685 62 34 416 17.33
WILLLAM 66 5 62 34 4 16 1733
JANET B2 5 B2 34 016 0.03
ALFRED &8 62 34 6. 66 44 40
ROBERT B4 8 82 24 246 607
RONALD &7 B2 34 4 B8 2175
PHILIP T2 6234 0 68 5338
height
e — e — |

8

Moments
Mean 62 33584
Sid Deavw 4 §5033
M 14 00000
25

_:__ [E—
50 &0 65 70 75
Quantiles

maximum 100 0% 72 000

B0 0% &8 000

qusrtie 75.0% 66 500

median 50.0% B2 8OO

quartily 25, 0% 57.500

10.0% 58300

minimum 0 0% 51.300

24




5 4 2 -1 8 1 2 i
Mean=0
Std Dev =2
SCHOOL
name height mean diff
JOYCE 51.3 8234 -11.04
LOUISE 5613 623 504
ALICE 565 62 34 -5 B4
JAMES 57.3 8234 504
THOMAS 575 B2 34 -4 84
JOHN 58 6234 334
JANE 508 62 34 -2 54
JEFFREY 625 B234 016
JANET 825 6234 016
CAROL 628 62 34 0.48
HENRY B35 6234 118
JUDY £4.3 8234 108
ROBERT B48 6234 245
BARBARA 653 B2 34 208
MARY B85 B234 418
WILLIAM  B55 234 418
ROMALD &7 234 466
ALFRED ag 62 34 1.
PHILIP 72 6234 066
27

Mean=0
Sid Dev = 1

Y2

I

FJ

I
-
L=

1

(X

[ -

Mean = 2
Sid Dev =1

26




#=.
40 80 B0 100 120 140 160
5] 2 -1 Li] 1 2 3

DXINNAN 1PN N00 20 01NN 73.7%

29

height
II jum—
50 55 60 85 70 75

L3MNAN PN N0 20 01NN 68.4%

Moments
Mean 62 13684
Std Dev 4 900333
H 18 00000
28




T
51015211?53&35401!:5055&5

[
LN

L=
=
Bl o

DEINN 1PN ™00 70 01NN1 48.6%

31

madian 50.0%
quartile 25.0%

minimum  0.0%
Mean 100.0263

Std Dev 22 16584
M 1800000

150.00
133.00
11250
8950
B4.00
77.00
50,50




death
' |——
5 10 15 20 25 30
T [ T s e L
2 -1 [+ 1 2 k|

UEINMAN 1PN N*™00 720 01NN 73.0%

33

o | i

Quantiles
maximam  100.0%

quartis 75.0%
medan 50.0%
guartile 25.0%

minimum  0.0%

Moments
Mean 3235135
Sid D 13 B3408
M T4.00000

12
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maximum  100.0%

quartile 75.0%
madian 50.0%
quartile 25.0%

Moments
Mean 13.06757
Std Dev 5307870
M T4 00000
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oYwpw 3.3
SCHOOL
hame clans age
ALFRED 10 14
ALICE 8 13
BARBARA @ 12
CAROL 10 14
HEMRY 10 14
JAMES 8 12
JANE 8 12
JANET 11 15
JEFFREY 8 13
JOHN B 12
JOYCE 7 11
Jupy 10 14
LOUISE B 12
MARY 11 15
PHILIP 12 18
ROBERT & 12
ROMNALD 11 15
THOMAS 7 11
WILLIAM 11 15
age =class + 4
nafme height gova
ALFRED 69 175
ALICE 585 144

BARBARA 651 166
CAROL 62.8 160
HEMRY -} 161
JAMES 5T.3 146
JAMNE a8 152
JANET 625 158
JEFFREY 625 158

JOHN 58 150
JOYCE 513 130
JUDY 64 3 163
LOWISE 563 143
MARY B85 169
PHILIP T2 183
ROBERT 64 8 165
ROMNALD &7 170
THOMAS 57.5 148
WWILLLAM a8 5 168
gova = 2.54 height
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maximum  100.0%

quartile 75.0%
median 50.0%

10.0%
minimum  0.0%

Mean 831570
Sid Dav 1.45288
M 18,0000
Quantiles of age

maximum  100.0%

B0 0%

quartile 75.0%

43

12.000
11.000
11.000
B 000
8000
7.000
7.000

16,000
15.000
15,000
12,000
12.000
11.000
11.000

131679
1.45288
16 00000

!

8 8 10 12 14 18 18
dage
- -

T T I I

4] B 10 12 14 16 18
42




Quantiles of height
maimum  100.0%
B0.0%
guartile 75 0%
madian 50.0%
quariie 25.0%
10.0%
minimum  0.0%
Moments of height
Mean
Sitd Dav
M
Quantiles of gova
maximum  100.0%
90.0%
quartie  75.0%
rasdian 50 0%
quartile 250%
10.0%
minimum  0.0%
Moments of gova
Mean
5td Dew
Sid Err Mean
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T2.000
89.000
58,500
62 800
§7.500
56.300
§1.200

G2 33684
512708
16500000

182.68
175.26
168.81
158.51
146 05
143.00
130.30

158.3356
130220
2.98T8
18,0000

I r -I T 1 L I I L L
40 B0 B0 100 120 140 180 180 200
I I
L I
iEr aEr uJ;IJ 100 120 140 180 180 200




height SCHOOL
name £-height
ALFRED 3] 1.30
ALICE 565 =114

BARBARA 653 0.58

CAROL g28 0,08

JAMES 573 088
JANE 598 048
JANET 625 003

JEFFREY 625 0.03
% 58 - 65
5113 -218

- ,' JUDY 64.3 0.38
50 55 &0 85 T0 75 LOWSE 563 =1.18
MARY 885 081

PHILIP 72 188

ROBERT oG48 048

ROMALD a7 om

THOMAS 57.5 -0.04

;‘I I hl WILLIAM 88.5 081

a7 46

aova
176

144
166
160
181
146
152
158

150
130
163
143
168
183
185
170
148
169




uanti ou
maximum  100.0%
quiartile 75 0%
misdian 50.0%
quartile 25.0%
menimum  0.0%

a5

13.08757
5 30787
7400000

23.000
15.750
12.000

5.000

1282500
4 G4648
T2 00000

masdmum  100.0% T2 000

00, 0% #9.000

quartile 75.0% &8 500

madian 50.0% 62 800

quartie 25.0% 57 500

10.0% 56.300

minmum  0.0% 51300
Mean &2 33684
Std Dev 512708
M 19.00000

maximum 100 0% 1 8847
BT 5% 1.8B47

90.0% 1.2008

quartile T5.0% 08120
medan 50.0% ; m

quartile 25.0%

10.0% 1774

7 5% -2.1527

minimum 0 0% -2.1527
[T] 0 00000
Hu-.;u 100000
M 19 ooo0d

48




Mean 377.5260
Std Dhe 183, 3844
M S0.0000

Quantiles (outliers removed)
maximum  100.0%
guartile T5.0%
misdaan 50 0%
quartie 25 0%
minimum  0.0%

Mean
Std Dav

2l

T791.40
45325
333.20
24525
Tdd 40

361. 9633
160.6810
480000

100 200 300 400 500

Quantiles
maotmum 100 0%
80 0%
quatie 75 0%
radian 50.0%
quartile 25 0%
100 0%
minimum  0L0%

Mean 1240920

Std Dev 88,3486

] 50.0000
Quantiles (outliers re moved)

maximum  100.0%

quartile  75.0%

median 50.0%

quartile 5.0%

minemum  L0%
Moments (outliers removed)

Mean

Std Dev

M

50

472 60
256 84
160.03
106.05
63.85
3875
1330

262 10
150.75
103,30
62.15
1130

112 6854
&7.6601
48,0000
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1.000

0800 -

0,300 -
1 2 1! W s
age
Means and Std Deviations
Level  Number Mean Std Dev
" 30 0709455 0.0918632
12 63 0642108 0083205
13 46 0620618 0072897
14 45 0601108 0088414
15 36 0572359  0.048121
16 10 0832237 0055380

63

190
170 -
150 - ¢
130
110 -
80 -
TO o
50
age
Level Number Maan Std Dev
1 308 2 167 12 7047
12 63 14 302 16,1871
13 45 o9 957 15.1514
14 45 108.222 168906
15 ] 112,385 12 9052
18 10 175,600 15.3505

62




a5 o
30 -
25 -
20 -

15 o

10

'

SASRERUNERE

: Hﬂ“iﬂﬂﬁa'ﬂﬁ“ﬂﬁﬁﬁ‘ﬁﬂﬁﬂi




-2.5 .0 25 50 75 100

&7

e m AN AN

l!!w!.

e I"Il.l.'illlll."-

25 0 25

=25 i 25 50 75
group=a
_ﬁﬂgﬁﬂﬁﬂﬂ_
50 7.5

&6




=15 =10 1) 5 10 15 20
Eroup=a
15 -10 L] 5 10 B 20

group=b

46 40 5 O 5 10 1§
group=a

5 -0 & 0. % W ¥
group=b
&8




2% HEIGHT ¢ nohen mmna novpng nonen npian e noonm » mx

1 SCHOOL 09ron

HEIGHT -1 SEX ononn nx DWIn 7002 owr N

?mu*mwnmmwmmmnmwm;

huan
HEIGHT nanmenn yxinni ning N mimwm Yoo ¥ N .3

HEIGHT nxmenn nume ik 3en 1
3 "3 MY nwnd HEIGHT nanwnn 13 enann MW nk avn .o
Lnuupnmnm

AMEapn 13 NN 3 Y03 MY NITVDN N NN Jen )

T PYoD MW MY N-11 03 apnne MYUN D120 3 NKO0 L

Sy BIRTH Y% nwmn ninta novpnn nuwn npbn Y moann o
: BRDTHSUB o"man Toma COb

.BIRTH -1 CONTINENT £MNWBN NN 0170 TODD 0NN N

ST NS TN 00D 0NN MmN 133 T qon L3
BIRTH mamenn ¥¥mob me mit Tamen YWinm 2 nean a

BIRTH mamwnn num nN 2en .7

2 hvea e mnenh BIRTH mawnn 12 ¥ianmn Do iM 1en.n

Amanapn Tina nuwn)
ANIEEEN 12 nm) 2 RE0D e TODYDn LT NN 39N )
1 PYoD UWS DY 011 0903 DIpRne YW DO ¥ NN

TSN TN INE 473 95 DO M 1183 NP0 DY RN 0o B

1130, O0IEN NYEr MITnN MNYDn 13 Wpn N
s Man
TDW PN TN 000 DN N
STV R IWTE-TRDN P I0RN DN 3
- TN N K TN OYPD M TP TR T YI0ED ronenm

ST A00RN N Y

71

M
— Mean Std Dev
4 15 ;;
. 05 : =
Lovel Mean &Std Dev
o 05 i:
b 05 : a
L sl Kean h‘.lm
. 15 ;:
b 25 1
Lavsl Mean  Std Dev

(HEIGHT) nann mbann ns mwen 4
m:n:"ﬁ:mwmnmfﬁmm CLASS 00N Ton3
mﬂmmmﬂmwmmrﬂ“mwmm'ﬂ

AN NN ROWIFON TN VI 3
Wmmﬂ;:mnhm DR DU 3

AP IPOTY DN FI0 N 1

MTHN 35 MUDINA NN 10N 3
rovTian NOYY T WA A BIRTH) BT 00w Do >
BIRTH Y% 119 NDa0T oo
LCONTINENT ¥ PR MDY BYHDD T3V T 3

RO 40 TIOPOR D
¥ oYaoTon BT P &
ohan YA DREITIOE Y¥ NPRoTIoNTa TP L L roaTRa
g Mean  StdDev  Medan
pe 78 18 -
T 8 n

b e nYa N

YN MINTING V1P 1187 7NN
:nfﬁ?::mm NKi¥DY NP P TN 0 APKI 3
e ‘po) 1A BN NPRITTOTTa

7o




60 -

5 i

0 :

S
American

7i




1.100

1.000

0.800

0.700

0800

0.500

75

T4




RN 2 PN NEN TIYANN S T Mo u.'r.";

MUV 20 NAMERN NESATNN TWOTD TPIU YT 1PN Weon ey
mmmx-nm:wmvmmmwmm; o

TINITID TPONT) 2D THNEN PEN DY 1M YN nem e AN ooy
FPI A7 ¥ o0 TW S0 A X0 T V0 MODTIER AT g ATPD
A Y 20NN P I vowd

PIVEN NITRTDN 7Y PPN 00WN NN WY T W oW P
TIPT KT T TPSPNGY NN RO MO0 YNND Dhenn

AN 10 XN PO 1P TRV DB P M

¥Ye=a+bX b |

¥ W naxn TN
oW P TN
TTUW P e

mmmwmwrmhmmm:rnmm’
masTn A= 7o owren Y -n namem W meoman W 8 yemen

¥ o0 ¥ o yvmen (¥, = a4 0X, Wi
TRY2 DTN TORD MPANTR 10 N0 Ot T TTE NN mgm

b= TitXi - X)¥i = 1)
Ela-'l.‘-"r'_‘l"'-:l.1I
0 20 7% ¥ Narensn 10 Iy ImManinn TTnn 90 s o nt T
THD TR TOTIRGT WO K o Y e TR aene 1o
I N VST TN NP NP DR D YR NN VSRR
AAEY NN IINPD TN IPEPD AN T N2 NN W TR e
MATON UMD 7Y OO DN Y33 Y0P OnmR) Ymein

i

B o® o8

B8 @ 8 sk s

§oa

BoF oA 8B 4@

13

76




FUIVADD PIDE FITE P3O WIEN Ts T TTES
“NNDLN Y3 DTN Tomaw MPANTR 2ND 1T0N Mom

i tE]’i.li*.- —¥p __sz:,tx. - -0

- *Ei:ltr‘l'?]: E...[-':‘s-—f}’E.-,,Llﬂ—ﬁ‘

TPI0N T X T 23 MDD mwn S o pnn NN /2 TTen
mmmlm.l*:ummm&mmfﬂr
WD MWD W TINN D720 WP TN Mmoo when qaa
P WO T0PT0 0 THN YI0ON NN Y Y mEnTenTe Nn
O TN MK TTIED At TT0 $AD 1) vionh Mgy Jap K0 oaan
A PI0DN NI EERn 3TN MEPE NMYID MINTI

mbnrmwmmm.wmw!ﬂmmwm
Y rumgm X mnen pa nemenn min. omenn w e nemean
HNDWT T2 D) con(Y, X ' T T

cor(¥Y, X} = Ln: ¥ = F“-'i'i - X}
N

m.mnmmmwr:mmmmmmmm‘ '
W J¢ NOMMEEN TSANND DTS Nt TID 19 -1 PV DOW 930 ey
PIN TPOD D900 IENDN TETIRIN TN 238N0 TTON DMTWInn
ApPpmmroen Y e
WWMﬁwmmﬂmwmmﬁm
0D M0 WD R Y een Nn DROTEn DTPR 2¢ 97BN vnne
DU P 0 onemn

7 OVNIONN TIN DMIMND D9TION M ST AP RS TR0 I TN
TATRRN TN 7PN TIDEN NI Y PERNE0 1IN naTemn
IPNISN TP ANEA TN NN TINT MTPIY MTES K0 a0
TIOWO 3 RN PR OTUOWN NTPI NN P 5Y DOWTD DWNWRON KN
DU D3N WORD NN TIWM M DnGD 0VTT0N 1005 T
MWHWrmnpmmm:TJmmﬂpﬂ
TN VSN - 2 NID TPROYN DD DMENNBN OYTTON WoB M

79

Y3 DONTUN TORAY TRENTIN 10 N0 It TR TR Hn WEW
a=¥-—8X

A X -N T WD LY SW YaED TN 0N TN
wmumm TTED DONNY ¥° X -0 MDY OF N Dnne

umww&'uwmﬁwmmmmmmg
o FPUEN P BN TINN ORI 20PN PON0TN VoYY DR

Yo WP ¥ Y 0N namend X TIonn nireon iy oheiN A WP
TP PO P DN ITONN DY00 WSV MDD VI DR

my ¥ OMANn oY TIRaNn 2 Y N 07 73 DWOIEBNN SIPRIANN IPRY
8 ¥ - ¥ nimgmn on nonn

TG DN PP 20308 YN 0 2 TN DN ITRE ane
mw‘mrwwtlmwu N DYma psnd 300 oY
anmﬁp.pww_thww'pmmnw
mmmmmmmuuumwpm

onn OYPNR DV WD PN

N N T N h s
Y- ==+ 3 (=¥

1 =l Aml

WD
i:ﬁ'-—i’l’ =  y¥WED NPANTIN P3 DPTNIDN HOM 000
=
f:l'r"a-ﬁ’ = yypnt DWaYn Y W PI DPNISN WM DD
=
i‘,{‘ﬂ—ﬁ-‘r’ = MDY TVINY WM D00

i=1

N W DPRTOTN 10 TRM 922 OMA Wiong 37 W
oron BYpTA N TP

) Do L Bk i g DT L Rk 1 ¥ (W -F)
{H " ¥ + e N
WD
Hi-FP
L_t__n_H "
o | 0.4

N

e TR

TGN IR W TN o

=
1=
]
=
)
|

= IO NPNY TONEN ¥ NN oW

78




_:__.,-,u.;mi. 33 oopw 5.3
180 weight by age
180
160 -
180 =
140
. 140 -
120 o
120
100 -
100 =
80 - : ‘
¥
- ﬂi d
80 5 L L LI |
"m o1 1 14 15 18 17 18 - ' . -
age 12 : 13 3 14 15 18 17
NFROY O BpE
™ Nimt
81




140 o

120 4

HHEHHUGH A

82

513
583
574
56.5
825

&7.8
85.3
828
&35
Ba.5
L]
B4

a7
T2

EERE !‘lﬁi‘tgl

1025
102.5
112
112

1125
128
133
150




ar

w0
height

Tarm
Intercapt

height
&5

130 -
80
50 =
10
30 -
.70
-110
150




0,800

0,600

0.700

0.500

ﬂ.m T T T
8 10 + 5 (IR
class

Level  Number Mean Std Dev
T 2 O0B4B156 0 160686

8 5 0845687 0084107

8 3 0684331 0035240

10 4 (DB39993  0.043087

1 4 0561704 0036910

12 1 0480000 0000000

BT

BRI,

ROBERT

Rawgatigy

PHILIP

hndﬂ-ﬁﬂnﬂﬂi

1
12
12

13
12

14
13
12

14
15
15
15
14
12

1048
oran
0.680
0873
0.744
o.708
0714

0563
0813
0620
0584
0.584
0556
0.613
0. 506
0.504
0.480




i

2200 ratio by age
1.100
2000 -
1.000 =
1800 .
- D20 T
1.600 -
0800
1.400
0.700 -
1200
0600
1.000
0500 -
0.800 —
0 100 200 300 400 500 600 700 8OO 0.400 T T T ' ' 3
age W 11 12 13 14 15 18
age
Parameter Estimates Parametes Estimates
Term Estimate Term Estimate
intercept 1 5088276 intercapt 1.3111375
e -0 DOASE1 age -1 D4GABE
89 B8




?1

| T T
50 55 80 85 4
height

0770507

Maan of Response 100,00
Analysis of Variance =

Madad

Eftor 7193 2401

2142 4877

¢ | 8335 7368

SRR

i

51.3
583
£7.3
585
E2.5
508
575
64.3
852

&2.8
B35
66 5
B6.5
625

648

111580 100.026
BT.016 100.026
101.832 100.026
1104 582 100.026
116 250 100.026
118 250 100.026
100,662 100.028
126,008 100 026
109,630 100026
118,208 100,028
137.703 100.026




-20 o N 40 80
Moments
Mean 000000
Std Dy 1“-“"?
N 18 00000

?3

s0 40 20 0O %
Mean 000000
m HJm
;‘m 19.00000

92




180 —
180 =
170
180 =
150
140 -
2 : ! . . 130 T T T T
> - m,,.,l" ™ m L 50 55 60 65 70 78
hight
THIR Summary of Fit {
ﬂhﬂi 0.770507
"'""'I ) of Response 100 0263 Mean of Respanse 158 3358
W Mumibet 19
Analysis of Variance o of V
Source Sum of Squares
Model 7183 2491 Model :mgﬁ
Ervor 2142 4877 - :
C Total 9335 7388 & Toaad 3052 6662
Estimats Parameter Estimates
- Tarm Estimate
Intercept 143 0269 intarcept 0.00
- % ; haight 2.54
95




e e Tl e T
0 1000 2000 3000 4000 5000
robbary
Summary of Fit
REquare 0233973
Mean of Responss 7 44d
Number 4~
Analysis of Variance
Source
Modal 171 41873
Ervor 581 22447
C Total 732 64320
Parameter Estimates
Tarm
Intareep 4 8169074
robbeny 0.0211705
97

1100
1.000
0.800 -
0800 -
0.700
0800
0.500 =
L] L] L 1 L|
o mw " 12 1:". W 15 11/ W
age
RSquare ores 0. 304808
Mean of Response 0.&468T
Mumbar 18
of Variance
Analysis
Model 0 02980528
Ermor 015208916
C Total 0. 27527445
Parameter Estimates
intercept 1.3111375
age -0 040888




10.0

5.0 7

oo T

T
3000.0
lmrceny

40000

Summary of Fit
REquare

Mean of Response
Nurmiber

Analysis of Variance
Source

Model
Error
C Tatal

Parameter Estimates
Term

0.010388

T.81044

732 64320

Estimate
Inted copt 50937408
larceny 0.0005429

150
10.0
5.0 -
& 000 10000 15000 20000 25000
burglary
Mean of Responsa T 444
Humber =0
Analysis of Variance
‘Source
Model 10905733
Error 23 58587
C Total 732 64330
d y Estimate
e 2 BET2529
burglary 0.0034498

98




|' =
ll

)

25 4

20 -

15 <

1.0 -

ao

ka
-

e 5.4
W CHPN TNNDD NN O197 .1

4 =
3 -
- I
1 =
0=
- -
3 -
3
4 -

A

e
Full
dal oy
B

10

100




PN NN WNNDN PO PV D3NN oMo matt 1000 Y DOINNY P03 4
NADBLN YT YY1 |, 130 rEmenD et nau oD nwns YYan nau ya T
6,86 5% 1PN NYOT DY BT 172.7 NN 01330 T Yann W = 0.23 * H + 12003
0 sapnne R DTPRN 635 5% 1pn noo oy pro 160 NPN DWHN N VI
(00625
NOITTY DMV YEIDHN 10 I3 DN 0¥ 123 0M1T0N 19 Y31 DNA N
1NIBON 19 MMAN oYl
183 .C 1727 B W0 MOLA :TIDN3 20 NN TEIND TEPNR 70 NN Yo 3
161 D

nTe P YT WA TR0 YOI Y MEIn 1T R NM0RT Y Tiond 135 2
TS RID WA TN MDA 10 IRk R NEh Yo miphn oo phin
W = 20 = H4230 M 3pImME S000AN P . ATIEN nptn oa nbhapnne ovamn
R oTpon ooty wWpa moonin Y1 NIN WS TN YT 2000 KN H Wano 3 -
:0.95 PR Dapnne

ITNNTE MY NPiTa Maan Y nn N
INNN T AT I nEonn fapnn? nfosn Do n9oin no.a il
50.C % 128, }.A 12 IYTVN NN DT WD Masn YW ne A k| -1
v "
EFTRE AN DIV 12 -1 8 8 0 1 EINOD NP YRR e LT
A MOERTMANN YR DY 11 N DM TR NN

L
]
[P
alt
=

| L
CLASS %W HEIGHT Y% M1t nevpnn nuwn npbn ¢ nnsnn 33 nkon .6 (HEIGHT) naub V3on ronwnd (CLASS) nnan 13 motm ""’_li:" iR TN
. SCHOOL £"1n Tona NI TNINN 2.8 KIN TPEINN T et SCHOOL n'-m;unwn:l- mmm:‘ !:
HEIGHT -1 CLASS OMIWHN N DYIT0 TODD 0 N 0,67 pon R nNnnn 3 OTPR

S0 1P 8 oY aan oAb oNREN NYDn 12 e 4en .3
HEIGHT nignwnn VSimms e it Namen Ym0 ¥ ANh .3

HEIGHT minemn nanw NN aen .7

3 Ahed M2t Mamen> HEIGHT manemn 113 vidnn Mwe nx 3en.n
AT T Y ETD MTEY MY N AT TN N

1 2y naemn nuwenl a AT MAJY TUAYIED YN Dl Jen .Y
Riabi-ninipl

ST Pyon MOSD AT R-1 ) DYYVDS WIEHNY IPUIYN 0100 13 AN LY

Lpenh Y21 oTHY DY MR 173 PR PTNIN 1P VI9Y Y3 N3 NoTY T

Y I Mo pvna Tt 0NN N 0NN DYEY NN IMPED e NN
11t mopon

103

oMTeT DY TEIANYT DN OO LR
21PEN REANYTA DTN P AN YO 3
TP TVOWD ¥ Y2 OND TN niyaa TMND AN ¥ WTEN N0 3

povp RS9 290 TN TIT2 OND
mnwnn e 10 NN DN yR3tan NN NA¥IN FONeDD CLASS

nrind vaon namen (BIR

Aron et o BRDTHSUB oMan TEn3 T NN [DEATH) mMmen
0,31 }in R} NONANN 270 OTE DY 5.8 NN TN 021 1N

N
oINS eEn TUITANYT TR OO

~11Pan IEANYTA DT 17N 1P N vt 3

Immwmmnmnm:mﬁmhwwnmm-:

S — raoro 170 R 9 33P0 YN T2 ORN A
e IDEATH N Ma2an nanens BIRTH

102

TH) IYTSR AP 1 ROTN PN TN PN 2




moa 0.95 %% R} O1pD P I onn 4
T3 15 9% R MMOD OY S5 N Y e ¥aon

o X mﬂ"l’ﬂlﬂﬂh
o 10.7 e pn

MUOMY mMem MY MM MmN 6 oD B 160 NIN X 79 y¥I00N

TN R 6,

DT TTPOMT IPINTDR TN Yo b
TMaE) MY P00 NIMEMa 20 TN ST W 0T Pa mirm w
JTEE NN

FIUZATN T TN T0W MW TN TI0N MU0 TR0 Do
IrOUNEn TN

ooy oo MR 62

TIAPT-TIN P2 N WOW NI MANN DR STNOY mmb mrs
it |3 T MY MmN R o Yan namem T S I e
TN MEREN-AN P2 TMEN 00mn MmN S mabannn meoweny

T TP OTEY NN - TN TIT0 PUmD Y

TEPE YION) 0 MDY M N e Temin msnd %0 nponnn g
4 TR N0 V0N NN MISANNY NN G0 NN phon pim
TN 7 NTVIEN D0 23NN VEN Y NINUIN Y 1IN 090w MON
DI VNG PO IOV VN 28 VI SN TN Y Tapen
ATITEN MO Y T T NINNEN NYaE-Tm e Y pte b
X N NN NS3ET-NN 28 TN MRS SImeims 1t Y anm
OO NN TTIPIIN 7¢ NPRND 970 030 M onion p Tk
nERph-mm T

DMTTIDMN DT M 7 oM MIamn s o ne e naw
TUITEIN W NTTIEN D50 0N NPA0N YU NOWINTR NAa YA Tnaa
TUTNND TS 000 MDY TG 00 TRENON 03T TIDEn
MR T30 1NN V03 2000 NETRNN e ImYYoen I remee
TW T TN DRI API0N M 00N PONa NN Y3 TI0WN mmnn Ty
00N A0mN NI 7Y OMes T 0V Y1000 imenn Y omon
NN YPER TN MIEMEEN TIESNTN MDY NN NI DRNn

D NN Y03 IMnOWn Nauh nevTn N0 DTG IPDRY Ny nban

M IDINKI) TPDR TIYOEN D) 700 YD IR aoan o

e CTITHIN NN Y TN TR MUVA MMATD 90 3P fen

P2 72000 NIWMN MIPANN NKTENS TVmED NEPTNNEN 902 T
V0D MWD YT 2P MMMIEN MYNpn-TTm

5T 1PN T0WN MInhnY 1o AN NITRMED 0DIEN NN TN TN
T IY IYTION MYOP-n Y3 20 M OUPT ON 71080 narema
TTRZATING Nt IENAPT-NT 0N NN MIYONNY | YIDEN e
T23 MIPHNTION 400 MIDTAM MO MW 900 0N rREn S TR
0MIY OYD N DY DY ON 1INND YN NN DYNnn oo
DVNND P3 PPRA NINDATID MO TN DYV TIPORST PINEN Y303

104
105




European

Armerican

T K R WD W0 NN TP R 7D 20 107 DT 30 DN
w.mr”mmmﬂmmmmm
A1 Nt DY MDD DTN R NG 1)
oW YA KN 733 mmmwm

ummwmmm.‘ﬂm'ﬂ'ﬂmw“
mmwmﬂ,.mwmnmmmmmmm

N NeN

= okt L Ll ]

Eye=le gy N

RO

N,
b 1
N

X 'S¢ TIaN TWN SV DTN TORa TMneaen

L

¥ wm1mw.mm.mm

by VI TONNT TNV TN TP T30 KA -
Dy ¥P 79 DVIODO KN
NIMIN Y IMAENE0 TN 0NN IR Mlann e TPOTNE DU

TN TN PO PRT P ¥R 1 MTP) NPPDUY STIEOR YI0EA
e D) MO Ine

106




s Japanese

European
European |
American
American
Maikn
L. L]
Famale Male Somicx Mamed  Single -
: B3 32 «
g g e B -
13 o7
19 21 40 PR, 196 107 303
1377 12.73
85 .=} 148
47 10 50.30 marital status
138 185 303 country Marrind Sanghe
..,-,.m Col % 115
F a3 32
el American Gt 2691 "
54 &1 115 8 14
52376238 62 623762 Furopean 1327 13.08 i
+ 19 4 ] 40 Japansse aT 61
18217822 21782178 44,38 57.01 o
65 B3 148 106 107
67 405847 B0 594050
138 185 303

109 108




oS

s

025

siTe
eountry L
Count Large  Medium Small
Col %
American 36 53 26
BST1 42.74 18 88
Eurapean 4 iT 15
852 1amM 13 87
Japanese 2 54 a2
478 43 55 87158
432 124 137
country size
Count Large  Medium Smail
Expocted
Amanican A6 53 28
15040584 47 DE2706 51 0987
Eurcpaan 4 17 19
5 5445545 165 3BB8IT 18 DBSEOS
Japanase 2 54 B2
20 514851 &0.587857 66917482
42 124 137

111

115

115

148

303

marial status
marital status

coumtny ad Single
Expactad " 32 118
T4 389439 40 810581 5

an e ] 14
. 25 BT4587 14125413 i

Iapanese . a1

@5 735074 52 264026
186 o7 303

110




wmhmmmwﬂmm::mw

mhnw 6.8

o Prb g

& mw-c,mwm-nnm-n:wmmmantmn
.mmwmu-nmv-ﬂ.mwm-bmw-n.wmwm

c B A
124 50 B8 587
80 277 4@s BS50
184 322 Eey 1437
DNIIBN NPNNON 0 NN oeTe N
DY Averen nvinvoen hxowA a3
hﬂmnﬂrmnm:umum:
IDIONN NOT 13 PN NN 0%na ooo T

113

7S

05 =

025 -

112




.1umrmmmmwwm
YN nhaoe N oy 2T A m N
ST NI 2T Yaonn
TP nhaw NN own a

[EPNNDN APNNEN
JSTOUN NUPEDN NN D NEYNNDN D 92Iean iN 0¥Yea 1aon 3

BN o Ty

HIT AN oPn na oy

73 Ik VU N Y Ty oYW nvonen

T OND : NSNS omia o
400 MmN Yenna
FETETD AN 130N 152

TRV £33 e nTevn nec R PN
OTNN AN prind oY tn o BYoe Toanh
“¥ O PNon 'Nann o 120 -1 ova) 280 0P

BY133 VD 03 140
SVI0BN ATERN KD 100 M Irroen N30 N o N

O3 AVONT MMINTEN Y0 NN o - |

ST IV NN A0 NN oo L
P12 1OTOVS Teash niymb 18N 113 WP Wa TropTn ne T

7730 5Y 13010 mnens mnavnnn 3xon ¢ WDl eI P s
03 0N T MNP0 DONIGIN VYT NN N N 308 Do

A3 APNeD T

115

_— )

0TS

05

oMY NPONI AIPPIEN D230 NN Sgring e o .:
158 1 oMon 90 ,0mN1 218 onD  DRITIND 544 Y0m wmn“
ol ik n:l'q.wn'lrm mﬂ MNP NI .2
any
dsi m::u.l E:-.ﬂ“:mﬁm Ay MG TS NEER I T

YN T30 NI 11 Y SY BTPN 3
PIIDNRN Y NI PR 2 “",: bt ,.,"mm YRREIIN AHON W“ﬂm
MRV NS0 NN OTend 173 1 303 TN
NN TN 0WPR M3 3TN MASIEN A¥0M PI0EN

Porvn MAown A930 AN DWW 3
A TN O N AVD N3 O3 IVENT OYNBN NPTRNEN

APVDN NN 0¥03 130N A
AWALN NOFTON NN YD) RPYRTION 970 OMITON Y0,

114




n1Manon

nMAanenn o 7

PTN WTN 7

HW.MLWMFWMI oy
m:mmmmtnwhm:m

YR TTT NN NN e e
: WD TIYTD WO Nwe :
TN AN EPED Y0UN YY nYvwesa e e M
11 e pvon
O TION MYNGn .wmmwm-mm:m
Ay, ey, e, =0 X0 TITI DYEYOR

773 TTT3 D001 FSTNGN 1P0N MOMN TN Y0 e - s
A E
T PP HZ WA YNEN -W""'F'Hﬂmmrn_-ﬂf----:

B2

fl

aTEn ane .Mmmmnmqumﬁ,.:w
'mm”mm.mm“m

117

.1 mnwn nMnaen nbavh MentRD Mkan noNen .7
10003 Y23 e MO NOWN NN
1C TOIDNN NYOP M RYOMN NNY2EN ND .2
1C N¥APD DYan Yia e 0NN TON NN NNeN No .
1C NEION NEEP WA DA Y3 S oMNTun TORa NTONN MRS ne T
=3+ H=120R00.0

10vman Y3 Pan C NDIONN RYBRE e INONT NN N .
A=/ N2NNHN Y

1 iR TIIANT MMATUN A3t MOTYRe msan nieen 8
33 2% W . FOITON KNY20N N3V 7 AONYD 1,3 3 N OWW0 DY NN
MRS M o'man Y 37pa © NEIon REaR Y AYerYR Mnoen
,OMITON TOD1 NEAPN e mentn
e N C YRR T oYRan Ya b nYorn mNoen Y NkTn .3
0NN TOBa ©'Man Ya e nontn
e C nynpn oYna Yya by oMnen ToRa Monh NN 1 NN o |

£ NY/p Ye Monh MN'owa 0'Na A T monk nnoen niraonl

116




o mymkn by mywe 73
1 WIEN I M0 A U F-3 10En B A TTEME O e T

B YT PR B A STIND VPN

e,

AUB 3o

S — - — S — —

LA H-3 P10, ATTRENT DD 03 K0P 514 TN e I Teenn 2
JE YMMD PR O] A VTR PR YD N ITINGD KD

AnA 400w

119

118

OWTIDY MEFTEN 3070 PN =2 oow




0™ T - Nanon

PR Phan b"nunmmwwrmrnmmmﬂ

BN noan

s - L —— e =
A B c D

PIAIEN TYon 7 o

:mmpn‘mwnl.mwummmmjwnr: prEn .
.wnmwmm:wbﬁpﬂm !
-3 B—hm‘mmﬂ-:a—nmﬂm{‘-bd—nw

PhEn mnd D-2 B-n proon TN C-2 A-B Proad e D-9 A-p proen

-3 B-n
.J:l—bﬁ-npn’u-nppﬂ'-&ﬂ-nprrm
91 TOm WD ST 5 R NP YT Pmn nmms

momn mnan
LB OWW NN DN O 1PN 0P S0 5 how
r_nm:unl_'p:nnmmmeMb:m

unmnwwnﬂmmwwmn.mmmmwmwm
r.amm:.mm-mmmm

DNOYN DD W T oY W T NICYN  DIITND DYTIVDN YW O
L8 OV ey o AN NOYN TNd  Dovn iy e

wmwwmmm.wmmnnmwmm.

(RLIR ) ep 'y TR T

TR 20050 NoY mng pon PUS N RoIN TIman 2wy oo noen
11 oworw

Y B RO 5T ¥AOT mown ey

121

t]
B

A B
7.4.2
1
2
3 (::::::)(::::::>

yTRODN S DY7VEN VNN 3
gummm.i-ﬂm"‘ A YMIND YT

7.4
'Im 1.
T.4.1

1

1

. A B oww .
ETTRIEN STINGN WY P

’ WO TP TP B-1 A TN

. o .Annzi:ﬂmm.ﬂmmﬂtﬂm

5 AnE =0 %o0w

120

e




fi hown Toon @11 oww 1.2, 3 nown moon oW

FoT? AMANDAN A X710 P3 MK 7.4

4 OMT Tom 8 O

mmm.mmﬂmm.mﬁmmmm
mrpmwmnmummnmnwmw:mmw 1

TNANDNN TIPS 2¢ P Hem nuonn

TMAN0N MEpNn TINIP) TN TAYONN TN TERPRN () nspne 5 M TOOM (10 VROW

123 122




ovMman 1S

MOVIN TN TN T K TN |

TN PN RO NYDTD TRNDAN NYON TN MYON P23 P AT a0
AT NPON W /DY T TYING M00n 29 1913 ¥

MM TN MOOT2 MEMT MASN 076 [N I 0l oo Q)
1 TMET MYON DM 00N DTN T e (o0

(DOMAN DWEIEN OO0 TR 723 DITEN 2N NN NN

MO UTIN TV AT TMND TTIAAN NED NPTa ARG man ij
FIPD ERa namn

TO13 D20 NEDD A2 TVPAN NN 13 90 NPDI N0 bas 3)
MY 073 IYYRan 1 fon nnen

TR MPIon 000 DB DPTR OTNa IOnDn eeen 150 pae
Pn PR AN ,0Mon oy iy

MmO N A e 5 ool oan 3 DMToE PPTRSRETYTa i
AT TN NN 00H N DPTEY DMYOEYT T M T aran

A0 MM DYTTEN DTN M 2 oY o

THBDYDAN NN I PN WID DPTIN DTN NP0 PRa ona. )
10 M D N0 N TN

T RN NI DPTION ATIEET NG ITIOD PR PG o in
JRRDYenN NNad

O RS DT U007 N OROITIoT 10 YWER Ea o na i
TPeERDTRon nPmaa 650-0 Mol e nRen

DMAN NG TN VT DD TON 200 T e |

MNP =A
fOENATIT W = B
eI rm=_~
J¥ OOWIE) TUTN TN DTS MY OONAN NIMTVNGD NN 3T i
IoMNT DN P 01 B, A INan

A R W DR TN TV XT MO 3T AT AT
DM NI I 000 1Y TR0 3T NN 30T AT AR
A0 TN ) D0 NN 3T TR 3T i
VRS TH DM IONY DO 3T NI 3TN ITY AR v

oW DYFRD OIMN NI ) TIENANPTA DANAN TYTINGD TN B0 ()
AuBué i

125

Ay o PlA) =0 1

Pliy=1 .2

PlAUB) = P(A)+ P{H) ™ D mymvn on B A DN .3
73 YIWZ PP NOW TIOP 00N Tine
CP{A)=1-P{4) 1
Pl{AUB) = P(A)+ P(B) - P{ANB) 2

OYTIDNN MITINGT 2 MPTranonn Deoh omg ymes W mmanonn 3
TN DN

TN TN DY TYOON TR 22 ) TP amonn oam 4

124




Au(BnO) b
roim® Pm W pAn 20 W AU(ERD) i
oY SN TR PP i ¢ o
TN DRI TR TINGY i AUBUC v
MYTINGD TN P70 0N MDEOIN T DTN MPD P 01NN (a0 4
DM

AP0 I O OTRN = A
JFUOI TN AN DTN = B
TP 0T AN DTN = C
DYDY TN TN MPES kYA OWAN TeTMan TN 3T o
T MEOENTT OIK P O B, A msrieian

P IH TR PO NI TRIYD YT AR OTHD o
JPD PR PO N W IR0 AT A O i
T M PO TN N0 TH M0 1N AN OTHN i
TRPD 0T PO3 TR 'PD IPN AN DTN v

T O DN W TIANTT OOMAN MYTREN T D o
AnBn¢ i
An{BUC) i
Au(BncC) i
ANBENC .iv

TTann FI0  0RTh DU MO MIPEND TIO0TD COpYTenT man 6

N2ENN M0 21 0.75 0N PR 0PYTEN 2 INYNNN MDD TR

.65-3 TN W2 DRORYIEN M ¥ 100N 0 A0 BN Yem opYien e
0 DYODN 0NN

VI DREETEN TN PV T1a (M)
IR O PO TH TINal 13
EAOM RN VPN P )
MDY DODYTESN MW (T

IOV YT P 03 A0 90 DYODT0R DWW NN IaT o 6
B DA 33 W YD DYDn O L TOR KD Tart P 0 YYen D on
J5% movmin nane’ [N WRm o v o 509
Mt M0 DTSN 3N VI (N
0 OYDMON OND TN MONn D Sy

126
127




minan
mbn "K1 Mame Nhanon 8

DYAPY DMan oo L
TYTN WP 8.1

By "om o3 A yiNen

A ¥MNE3 on A B yeen ) PR NN ITIND T3 VT UKD ITIND T TNanon AN | I Tanen

oMn i B A Myan o) APAaEn TNOD NTE0 NP WD IaEnn Iranenn
0N DMMaN IV TNAD TN o i O ma B A naeieion o 2 T T T T2 I YTING 1 IO N
B-3 A B A B A ovian iy nvTiNg e T Sl ik : .
DN T DPN H-1 A MYMNBN I DM B-1 A TyiNen o 3 nma maanen 8.2
DY OPH B-1 A TSN N OO A B A e o 4 WD VTN YD (TPANDAN MK WNS W) DN TN TN T TVTP N

TYTINGD 7¢ NPTINTNN TP METEPNT W T2 TIN NN At A

TAKE TRN TG 00 NPV ITINED DR T TG IR Y nAminn 5
YR B YNGR D TN TenD TODY IPEETMArN 107 PN ON  OPTDN

MTIANG A = B = § W om @ prn y7len Nn -1 4 memilen

AN TN 993 MM NP3 N YTINGA ¥ ¥a0 MR BN B-1 A 13 PPN MR P A YTIRGD 73 DYDY MnIwn romemn
TNNTH ©2050 1t Y99 T3 NNDIND IMSTA W NPNNGN TIWeT) 6 mﬁ:ﬁﬁﬁﬂﬂmeWW-ﬂ F:Imr‘zﬂ;mrm I:F:
AP(A|B) = P(A|B) P PLA|B) = P(A|H) W) NIDN 1NN (W0 o Y e i :‘B'“‘”!,..' “’“A' 'P'."““'"_.“:;w "’"""’5 i m’“m!““"
L3 OO WY s Sy T P(A|B)-2 namon oreR B ymson
- Y piag) = 242
T P(A N B) P(A|B)
MONDNY T2 IFGN0NN TP 70 AP6A MR W 10t IN0W Muen

v * 1 W7 IR AITBN N5 00 B ymikon
PIEN DMATIEN T OIAAN 1 TSN MMTRnDnG jETNna nemkeTa
YN BOTOE YVINDN 2 TTAnonn M DNOAD D0EN R DoMein N
J{ R TRITTEN IMNTnn TP MEmsn IMTanonn N ik DNoa8 0Maoen
L1 W AN RTIN ANTA PRND RYNN NOYR TN RoEn man 10

P(A|B)

T FIA8) nYoonn NND1 8.3

P(A|B) P(A N B) P(A|B) NYAHN MDY TN T3 PN DHIAPE TPTN NNINONN NHDDD
l ,l P(AN B) = P(A|B)YB)

= TNENDNN T 590 TITY DOYTR N TRPSHIY 1PIR T TN i Dnou
+«~ P(B) =» +—P(B) —* BTN 3 ANDY TV TSR YITTN M IPATTDN 2P DRI Maen
i1 OV AN FI3TE 1N nbsonk T e oY peenon

MY TPTAITON-— NPNND 0T (1 oW
mYn"® 8.4
naTan

PiA|B) = P{A) ON B y700 MZN 00 1 A YRG0
P{ANB) = P(A) - P(B) On D0 wira B-1 .1 TIVMINGD 22 W0 2

129 128




o*yaTn

TN TN TMH OOEmN TP PSP SYaRnW YTI  PYY NDDa TOw Yvan |

TPAZ WP WM D MO0 D TWPa YiIa AN ON PYPan TPl
1 DOWN DND TTEAND 407 WD OoVIBh 3 0.6 My Uowen
1D Saetinn

TiM NN A DN TEVE Y1 PERT PETE CUPTTEART Tran e

N2 370 DB T 5.5 NTNY NN DNIDIMEN DTN DUPTTEN Y
MNan

TRINAZ THd OP™N0 TN P2 Mo PR OMN (M

PO TRNTD OPMTAN ON N 0PN W RnDYnn Mo oam o
M N

M NNPYAN YD Y N0 DM NPNN YN RN OPYON DN ()
TN OPTEn

LN 17 .5.6 NN NN NOWIEN 21T DY NN DTV mona
I T2 TRY TTAWMD NN T2 A0 QYT Mg 00N

1P W3 NOMANT 33 W NOWMN P2 WP € 0 M0 TR0 0NN 0
O 20 W0 Y3 YDPON BY AT IO TE DanT P 0 ON 1)
OAT ) W0 Y3 Y0NS 12T RO T UDIP 20 W ON 1)

W NN TGN TN Y WD 11T T 0D DY Mavpma .

ODMPDN WTI AFDWN NN TOVEN NNPY P2 D507 7T0) P i an
YOM TIR NN OOm PR IV MOMON TV DOON  DOVESD TN Do
OV IO DN OMED TN DR TN TvD T L 50% Mon pamm an v
9 DMOMDN ONID 1 VTN NN
b B N DAan® A5 WM
o oYNTD TRK 7P T3 130
HoE ORI TRH TIRED )

T80 W N 1 DITH ARTH3 EPh DRTON0NY TYTNG 00 B9 A (8 .

STTNAN MASNH TN o

PA|BVP(B) = P{BIA)P(A)

P(A|B) = P(B|A) o pY DX P(A) = P(B)
F{BIA) > PIE) W P{A|B) > PlA)OH
PiB)=1mw P[A|B) = P{B) - PIA|F) oM T

131

P(A|B)
ok

|

P(A|B)
.

P(A N B)

P(A N B)

P(A N B)

P(A N B)

«P(B)—> «— P(B) —

P(A|B)

prim T TITING— APTRND NEUNT G2 0w

130




P{B:|A)
PLAN By)
P{A)
__P(AIB)P(B)
P(A|B\)P(B) + ...+ P(A|B,)P(B.,)

WG NIMBN NNATENN MDD ¥21 P KN TN P31 N
NN MUNUNN TNTI NN, NP060 TNDL W3 DYWRIWD Do
TPOVOR NININN TN AP T

MONNN PEEN NOY P2 DN NN NIKVIB D93 TADD NNEN TN
L1 0WW NN DN D0abEn oY 22 Te PaY k-0

s i '

P(8,) P(B,)

T IO NS NPATTONN INDY — NPPNNE TNt 1 o
TP NRAR™ 9.4

T2 DM RNDAN NN MMANDRN INTL $RmMEns ITasn YWn Tt
AP MM DA MDY DN UDW MIPDBN OO PN DRYTD ON AN TRe

133

o™ nno ARYwn Nanoan DNl 9
TPEN WP 9.1

FPOINN TNTY Y RPN DN INANDNN INDY

MAUNDAN INPN TPIIOTE IMANTN NFPIEN TNAnon : Bayes nnow
PIPOTEN

DY TN NEFET TTMNoND MM Yl I 71780 W nas

npYTn M2N0NN NNDY 9.2

Y T DM T A YR Y mranen TR 3vnh U ke 1 Do
TFTATONN DY, 8y, By, . By METNENGE RN 723 A 7¢ NOmeD nimanonn

:DNAN DPNITE CPEPIPTIE BN NN onsy By By, B, noviiesn
oM TTIRG B0 By, B, B TETRED PAR OTR D
, By TETINGD N DTN 2

0 oOTEN N Ne By, Bs, .
H NPT MTUENTNn Mmoo

P(A) = P(A|BL)P(By) + P{A|B3)P(Ba) + ... + P{A|Ba) P(Ba)

1321 1]

PIACBY) ...+ P(AN B.) =
FlAIB P ) + ...+ P{A|Bg | P Bu )

I

P(A)

PRSI MITERN DVET IENNEN TN TTRYD NROEN PN N pana el
M NTEAY  DUNNND DRS0N Mo 0190 N0 A 7Y TIMAmonn 2 N
L1 DT RO TPO3EN TND Iva e 53 oY 2N

oY nnbn 2.3

DTN V0D T DTN 73 10 ¥ D onen
LPUB ) M B yman e TEaNn T anoie

P E)A) 300 YN A YN 1 T0Wa e YTINGT Y IMT0TNan mnanuna

BTN B STRIGN Y3 ITTYPATE IMWRON NI K TTERD aneann
T TR Y3 MAND A0 0N MORE MIRATN Y OWTh MY O 0N RO
VY ORFFE TITH DTN ¥mamn B en ¥ Imae? owmon armoewn

DY NN DY TRDY TET0TIEN MAIDnn N REDTEn notenn e
O

N PLA] B P Bx)
PIBIA)Y = BATBIP(B:) + ... + P(AIB,)P(Ba)

132




omin 95

a nmhumrwmwwwmnmmm
™ Imine nanen” mmrmwmnmmiummﬁw
IWON MEER B E'mmm'mmﬂﬂﬁmw
IR MAYEN” INNIPD A0 MY DRTPN PAD TSN YN

.mrmmﬂwmmﬂ."wmw'ammwnw

10MI90N W TINIPT N3N M TTMANDNA AD (N
NG W TINPE N3 Y2 Nanonn o o)

NI 2 IMaITonn On L NNE THMPE N3 0 T2 0o KN ol
FITING NAWNT T

SN TPTOEIWN 40% TNEN NN AT 03 oA 3 € DO WA i) 2

TN DU PN WM 02N NPT 2% Mhann P ranr vay
TINN TZHE TN NONY PIRNTE TR TAZ NS TN 0.6 Tanpna

AN NN WM D mantnn e o
rwnruwu:w‘phm*:nmrrummmnmmmm 1)

-mrﬂ-nﬁmu*mwmmmmm:mﬂ=wvm|n 3

u=mwmrm.mwmmuwnmn&mmmnm=mi
AP0 PN MY D W NPn pea

TV TN MY TN M3 YD IO DR D

TTI NP ¥ NMANONN 7D 280 TIN50 FE0 BN MTY DROYIB T (1
MR TIN0 T T MY PN ON P

I7.00 Ny WPIZ AR 19T T DPKD OF Y0 NYP NS W (a)

wmfmwtmmmmm.mm pryma

TANDAN MY
|a&-3ﬁ'[m-u|+5~45[ 50+ [ .. moon Ten

’ 0.1 0.2 0.3 0.4 [ nomm M ]
0.3

0.2 0.1 0.4 -'H'I.'IW‘JTlJ

7T ¥0U NN DIMann 60%-20 )P0 PO YO0 N TN TN N KD
Jimn vy

! MPT 45-0 NG TIN 172 9 D MMnonn e o

IOMKN Y2970 TYT YOI %3 MMANTAN N0 L 17.47 mn amy VN O 3]

DPIND TR TR colour T2 “¥3Y" 09BN TN DOTYOND TN (e
DN TN DNTYINAD 0% 1 P01 POm NOTWR DT color 72 e
T P PN DN PIND) VIS AN TIK AT DO RN e

L W o 200 vowel MO IMINOY QIO AMOw AYRa NPMNG TN

vowel ITPNAY MMATONN M0 (M)

135

=]

W H TRMINDD PAB CTRN P TR YOI TRENOD

TN eI N e B O I TR LA WA VTN

P(B)

P(A | B)

P(A | B) P(A | B) P(A | B)

P(A N B)

P(A N B)

P(A N B) P(AN B)

o IO NEPYN TTMANDRN NNDD — Y0 NN (2 o

134




TAR Nanen AN apmoerasy 10

YT WO 10,1

TINDL DIEoWN OWo0] DTN DNy N ¥ Iriann 0o nprmoramp
0P A DURAN

PTARDN AW TETI0RINETT 902 vIEW NOTIN © TR anen ann
FIEANDTIN YMIANTNN ITIEN TN AN

D™0'032 NPTIRrALY "Hha 102

BRN>0OM N = N-(N=1) .- 1 ¥ 09w oom oy N o oonm
NzlvYmN=0

AN RN TN DN N T YT TR oo L

J0 € K < N TN PRI DURNYD N TIN0 DYRNY A TNal I oon 2
SNDEN 1 Sy Bend pon(¥)-2 yon

(H)E N
\K/) KN -K)
2V DIPIN TNOWI D99 B PS8 “DPoi owmTpe” Dl oon (i

fa+b)" = }'_"‘_, (:)u*r'*'

k=0
= 1-1n = 2 WO DN D"OW VY 0P

(a+b)? = a®42ab+4
{a+b)° o + 3a%b + 3ab? +

DMOTIN OPDTEEN Y MaWn IODn W0on tak

N DPRYEN 20 TN TN TR TV pr e amneres () = (M) =10
DINYNID TR N TRAY N

¥ DENY N Pan T oWy P b e o m am ees (V) = N 2
STV TPTWROM

ﬁr_xm—wmwmkmuﬁmm.{:}= e B
DNy

VP08 Uem o owa i en (V4 = (¥) 4 (X)) 4

137

PN NI AN Y MNAN0Nn e 30

TR Inﬂw:,mﬂu:unlm:rmm:mﬁmmvmm &

MONTNN  OeATYe mMyaon 401 D Mpaon 60 eI DOYRRE

| DMTIN TR NH 07N 0.7 MR P00 Yaum Tbona “UNYT niapd
AT DU FI00 DR DR 00

F93” TPNN TONN NN 2 TMANDND ND IN)

0,40 PN TN NYOTN TINOM OX (20
SOV YD 12 TNANDnN el

136




obaan 105

TE) Oh 00T 4 WK 0 an 10 eprren” man S osnoen mansa |
TN T2l 09N DMEN NN A a0 113 DO VnY 1T MaNen
SIMHAN T NEN T TNANenn TN I D0 TT 9 Avan e

VTV VI3 YAEN N 7D N
JITHE 37 O YD eEs A

FITD N0 TR D TR MY M
TRM TN P MNeh e AT T

TO3 D% 1 2, 0PMNan” Iman Y DFnnn Mg TReEn W 4 pan 2
0N T S TNEn A TP NN NS UMIN NAYIna oW 4 ¥ TN
TDPNAN YNNG 7¥ ITPTANONN T 38

it e T
MHD P M ATV e
AT TN TROTR 1D T WD TAEN I NN AN Y

ATT MO DTV § PRD TR COPMTER”T Ton Y OTNA ro S 3
ME¥MRDN 2 MTAN0NN NN VN 1P0 NN TP 0Temn oD
ID*NaN
TR DID) TEOTD T3 DYNIISN DTN (M)
DPHTIB NGO 20 DTHN 1192 DD TRANT W DTSN DTMD o1
OIS DPINTEA 3 P31 DI TPANT U DONIBN DTG )
TRAN? DNGNDN TTTR 2 7 970 2 1000 ONYIBa (T

112 rann mmip> 250 pan ' N3D) PTa0pnen” 1man 2 pwnsnn 4
TN NIPS PaD MONNEN NMAND 03 DT DPMY DYXEN TP BN
1 12900 WORa P2 120 mand €0 230 7031 1070 TPND on 5%
NN MNEEN NENN TG Y90 PING N mpt o mmnonn
12700 NEMD PR M P 0
E27HAN MM N Y0 P )
A3 R WO TR0 P i
12790 WD I N0 R M 0T
23730 WG N TR0 N Mph

AP 2 NOPYm NN RN 3P NPV NN g 10 T 1) 5
DX X2 10 nopYmw TPYYAm RENpYan T naen P 2P 3 — mentem

70N PRYm 2 MAnTin Mo YN TINE TP 4 MPn PN nan
1790 N9 W X' 13 e

139

TR MA3nba ame 103
Wil DN DRTYON TRINEN Y2 13 ATManDn anE NN TRK manon anno
W A YINDN 2 TINAN0N TN 20N IR TN IMAN0N 3nT83 antn
NDBN

#A

Pla) = 0

TTFTINGN Y000 MR # A1 DYTEN JE0a DY IO IISINGN 1000 NN #10 W0

TN TN A4 TR MDD T T 771 LA YTINGD NN DN DY TN
APE? TENNY DYTeXanen

MERIRITDTN TMNAN0TN YTInn 104

AN NPTLPIAERN YYD W APUDWUDI T DORNRD DWYIWN TN
M TROTD I 00 9NN IMAnenn 2TiEN KN ThND Imamenn

Man
ST DM T L CDMTRRT OO s DOMm Doa VDR 133
DOFESa ¢ PN YD ENND VTGN NH B0 190 DV r TN TIND DWW
=0, 0. .., minjr, s) DN N _“DFTNVE" DOYE ¥ OW0 b T WREE

@ - G
(+)

PlE:) =0 k7 W T 70

P E) =

138




o™pn onen 11

TFTN KT 111

N ATRED N0 15NN IManon e amn ¢ ovpn oamen

-

AN PEN NIMUEN TN %0 MIDN T 010N Mpnn s
M2UIN MPEN MmN A NOWm rbmimn

o™ph Nen  11.2

o' MTAN 11,200

DUIMEDn PTIOP ¥MND 700 MODD T NIPNNBN PEPND NN MPD amen
wrmmm.x,}’.zmnmmmmmm
MG NINYTI P10 NN BN £, p, : TN DPIY0R O D5n
TH PY0Y) “ K NPWOWOTY Kan™ 02 3 W T nend Yo mm
DT OTPD DU P

TW 720 NMoman MpTo N X T NP0 IR Y IIanonn Tmspne
{¥ = r] "™Wran 2 AN R TN _P(X = ) TMAN0NN NN © TN
ITME NN

FManonn TPsSERD mion
rTWI P X =z)>0 .1
FTPX=2=12

PR mnen YT nhmna 113

¢ MMANDAN FMPNS 7Y 100 DPBN TN 10N 1900 T KD ThImn
AT T E(X -3 maon X TPED NITWEN 2¢ TENTN MPon nimenn

B(X)=) 2P(X =2)

TN mMInn
ATOTT IYON NEMPDY D 7Y YEI0nY napn remimn
EY)=aE(X)+bWMY =aX + 0 2
E(¥)=F,oz}P(X =2z)INY =g(X) ON .3

141

T2 0N et b oo PNT WY OO ¥R NTPNA e 6

mnanmmm:mmmmmmmﬁw

pmmntmwmmmpmmumﬁnnmﬁmmﬁwl

mm.pmwmwmnwmmm‘nw. o maen”

¥ N NTPND T2 1O N2 3 DN jwﬁ%ﬂ?ﬁ
MMANONN M0 30 DENEn TR TY i

B it PRI 10T 3 P

140




THKN ¥MPan NNTBR 116
N X PN NImMEEn J¥ MMnonn PN oN

¥ 2=12,....N
HX=z=
0 mine

177 TR DI PN TSN X9 % I RN P A X 1 oren
A e e ronmn X ~ (1L N)

BN = iit'!

N

V(X) =

WA PN MY 11,7

773 0w NYDB HID P DMRIRMETY DMIWMA DYPEN DROREn TN B
JOPI A DW3AN MDY Pa¥ Y MTAnenn IMYER0 ¥a et

M3 ™D T 10,7,
TTRIN TINOTN MK OWENEEN OO0 0D W NYTD N YET MDY T
MW YRR 0 DMONN 0o |
ot oTen o 3
ST ) TINTEN" IMN0N IPRAN THNYM ST &0 Mon Y 3
Manon P AT NNZENI DYDY DMTYINE TR 92 2 mrmanonn 4
P2 NEYon W

A1 Mt DYm A oon 1 6

ELIA MIPEn NneEt VAN 11,12

ANZENY p MMANDN 08 9010 ™0% o 5 07703 PN Mnbann 0o X o
g XD W P MDD IR NN X YD DU N DYDY TR o
TSR 2 OY2I00 DYMORABE OMNAN ItYa X ~ B(n, p) D00 1o
23 W02 TPANDNN NN ¢ = | — p -3 DURDD WK KN X Y mmanoon

HOPTRING TR

Gl " #=01,....n
P = 2y
0 T

MO MITO3 1M PR OND T2 T €0 I ranon anen prvs o
ST V2T 2 e Yo

143

vpn mnon Yo mnwn 114

TOMON YW TPANDNN NPYPN0 Y TINGN TN JEMEN 1000 T NN TN

¥ T V(X )-a mmon X e miwn E{x}.—-pmmnm:murp:np

V(X)) = E[(X - p)¥
SD(X)-2 Mon Pnn oD ETN IMODT DY) NI MOWn Y een
mwn mion
YT MNON NEPEm NI 2 MW g man |
SMDWN T T IIWN TN 3PN I I Marg ol 2

V(X) = B(X*) - [B(X)]

[~ ]

Vi¥I=a®V(X) MY =aX + b DN
JDARR oo NN RS o

MR PN =a)l= -9 Do 00O O PMOR V(X)) =0 .
HEEHE*‘WWHHX 0 DM

o

ral]

Mpan nnesY "MEsn MNwEN 12 PR 1.8

(e=) — (=)
() o ()
=) — (=)

142




p'Y1an 118

WP PG NIV DYT0 DN ¥ DN DTPnn DOIWman T o | FOARURIY TG TR TR e 1
DMDNEN ITYTRA MDY 73 8 U0 TP3Arn TIRWN ON TN IN 1aon DA ¥ DY) RO .2
MO NNZENT MNMANDNND NI TTI UM N2 N0 MDD 0oh N e
i MNYENY NMAnonn e 4
4 I NORAON NMAWTN YoND WO SN WP 2070 an N
NN PSR MANM 5 I mORYD W IPTWaN mawm wran Mpon mnhenn Yo maem ndmnn 10,73
DMOTIODN PAD MIPH PR N3 WK DITOD NPNID TP PEn 93 AP X S Mo bnmn NN avng e
VAN
TN NIV YO0 MWD 000 NN X TV JaN OTPn YDA Al JE(X) = np
LIToT
AN THIWIT 4 WET AR 725 0 M TVO AN DTN oA | o) KiX) = npg

NPl TIER e N2 VITIODR 2 100 YD D3N DTN 900 YD o)

WY N2Y ONa DR E0n KN X Dan nmay e 10 Tema o
AU MNDIN NPISN 120 "N PR TN Mon nn

W 10 IR MPn Pwa o) o 10 AN DTEN PYDa 1 )
TINAT TERID Tavn

PN PAR MNN MR NN DY TN 223 23N DTPN P03 1\ )
e

mmmwmmmmmwmaummmmm ine
PO N DOONYR DR NN LY T YNNI VY 0T o
NYSTIN NN VY WIND TR AINaY ManEmn

NI MaNS 37N P 20 TNYAN 0VT9) DOPYND 10 Ny iman o)
300 OFIVTA PR MTA TD T0 H0 0 0T 1, D00, 0003 1 )
OMIpNTa mnsnn

DM PR TR X MINA THD D3N OTEN Y0 1| o)

PR RO YIRRER 0 O 5 T Vava Ooavan WoB NN X )
JNPT 45-B 7ind T U937 W 8.5.4

MR PN DI TR N0 Y DTN SOm InSET NN Tl Y1 O

GO0, D00 DU 1,37 N1 2 Dalon 90 TN DY DI G0

NBTDE ZPT0 O N DY DN Thi 725 Da08 1ot »oon
Y 3TN0 DMYIN DR N0 X o el

OYD RGN o Dron | DTN DI N MO DTN YDA 1o o
B P M TN DMERON 9T TN 401 OTH OO NN
TN DS Y DTR TN 5K 03inen

TINAITONI 1P NPTEI 0N YO “9Y" OV 00 DMOD P T 0 2
T2 OMPIR 0o 0T 0.8 NMMINTNI PO 1018 N0 “aW” v 0.4
DA TWIBN 103 TRT UPAY O TTON TR DOOW IV i B
W IMPT M PN DM TSN, 210 AT T DYRIN K MOt Y13

145 144




¢ TIPIND 07 7PN TK Y0 IR TR TP NN 0PN 0850 e ()

EmﬁmmmWHmHM1nm.mmm
:rwvw:nﬁh TONIND TN 2N AT 10 NN Oy Tean
Trna m.rrrwnnmmmrm:nwn:m
TEN THO N30 PPN WY N0 Y3 O NN P e sl
2D NN MO RSN T K ben Ty wum?w
NG NI I YN e nipn

147

LH 1

T UPa? YUY WTD ONNTPAW” DY DN DR fmyronm
1OMOOW PN D90

uwﬂswm.mmrmwmummmm.

4.1 PR 07D O VAPTIY DN 000 TN OO0 7t NN 3
PN IPK YI0RN D TRMD 5 W

R PR Y3 PN Y300 TR 2 IVANDNN N ()

A 0.6 BN APON 723 ¥ THAPY MNANDNM PN N Y2000 BR Q)
TRET PR Y00 TIVIND KO 3 IManonn

Wopne YIY TITOE WY TP (MAPN NP PP P3N AT A3 e .

999 TIT3 N AP TOYEND TIMNDRN TR N2 TN 71900 ¥6n
SYNON P P ENGN DN P13 YT mapy notan 0.8 mamon 0.5
O N2 N DYOM Sy PR P 1D OYINN NOPnM D §-3
Mp) mmy 6 mnad v Mutaan & Pan

TP WP WOPRN Y2 TMNDNN N M0 NN ON ()

113 PEIETY OYON WIPNN I IMMANTAN 0 200 1N 7EP0N 0N )

AITEN TMAN0NN TMEPND 0¥ ¥§70 Mg K X e

X e monemn MmO kS 00 TN 3N

PN NN DB PR e Hn X oEYa 5 PN YaUE DO (e
000 W ITORRN MPeNN NP AP DYUKTN 000 DR Pan
TATONN MEEND NN YN PNND MPONT TR TDapTnR mann

TN T mnam T X A

T NOTIN PRan 0.01 D NIMYDR N3 TN DR 2 INAnenn )
aEPTNn SO 0T T DAV TPTTIN MbYa TIOND T3 0T I VP e
3NN DT NONON NN DYRANA K2 DN TATYNN TN 0'PTa) 0P T
DWFTAINA TR 722 N7 07 NPPTa D90 N D DR P

mmnum:mmnrrmﬁmmrwmmmnmm

Wﬁwmxlmﬂm.“ﬂpﬂﬁtﬂ*lfﬂhwwmm.

-ANDNN TMEENAY 10 NATYE KN (IDMNN3) N0 oY ToNA NEYTOR
ATV MO T T

P DR SR ERER
P{X=z)]005] 000018 0.18 ] 1.16 [ 0.20 [0.14 ]

TGN TBAED YONTY T T AT TR TIM 3R (WD

134




EY) = 3 wpy

Jul

TN e T V(YY) mea VX)) o n ol nidT PG avni en
SY 1 SDX) ovgnn DD o
o"™ge OINeD W T2 WPpn 1.2

A {X = 2] TeRen ox DN TR V-1 X DN DTN 1 Wakd
oN OYEM A Y X rnk om0 b oo min {Y = )
JINITD py = ppy

MENONN TMSEND NN VN2 Ten e namen in 2 w7 = g( X, ¥) on
I TEn 2 = X + Y Tenn Ingnd momn mibnin nx pon v

E(X +Y)=E[X)+ E[Y)
STUYTT DO D) Dot b ol YIRS ¥ LY O

E(X.Y) = E(X)-EY)
VX +Y) = V(X)+V(Y)

N T3 oPR Y 1.5 B Odhon NP D0 OPK NN T T
oE YO X Y narmemn Mo M E(X) = p, E(Y) = 1poion
AT 3 IV o XL Y ) T Y

ceon( X, ¥) = E[(X - plY = #]]
9 TN r( X, V)3 008 Y- X P2 oNnen 0T

HX.Y) = eov{ X, Y)
ST ) -V
DTG Y DD N TN 3RPRG TN RNDG NAPETn MmN TTamR

ovPn
V(X 4¥) = V{X) 4 V(¥) + 2e0n(X.¥)

IO, DONY T (DIRTIN OTPR 00 P Y 0 X S nEnna M oM
DPENING M DY PD DITeB On Y -1 X D
: 3 MOTIEIGN TIITEN N WD e i
coo{X,Y)= E(X -Y) - E(X)E(Y)
i3 DYPR I Y -1 X TR DN TR OMPR oM Y- X ON SRopon
oM D DPN TR DYSNINE TE3 V- X 1D 280 PIe NN OV DRI

149

g™pp ouNws M Yw nomer Mmbksnn 12
TPTN R 120

DY) D0 DYMTN YN Y MO IMANDN TP - opn oTR L
TIPON TCaTn

T TEMITR DS MPa DOPE DONTWE - DPEn DTN MW 12 WIpn

om i memmm.mmwmw

o™pn onnen P 122

NN MADB TV TP FIPEN YOMNN 2 NN 207 DRIME P D30 0P
I TN PV DYINEN TP N DD DRI N DY 1IN DN DM
_3 UDIDM DYPTI DPAPD DRI MY SY OWESn Mpna po pioy 1 m
DOBN TN PR Y D, #2900 Fm oovn M Hpp X 2D Y- X

HTHY . AR

PEPTE NN Y1 X DPBN DNTNEN Y NAIIEn MNanonn T7Epne
PIX =2, = py) MANDAN TN ¥ Y 2, oM OO T 00 NEPHNEN
TEPND T DR RO YTND KN (X ==, Y = y; | TH0%3N Y3 YW R DTN

TAIMEBN MMNTNN NN DPXR0D WHY N7a0 Y nnnn mmanonn
9 TEAPTE Y 0 X W Iewn IPTanenn ;-3 PX = 5 Y = g)

PX = £,) TI{ YO0 10 N300 D M) PTITE N300 MO o
-3 PY = g) I py -3

¥ R ..
Iy Pt P2 ' P (4]
P2

T3 Pu P 't P
Lo Pmi_ Pmz " Pmn P

P1 P31 " FPa 1
DI NI Y TIMAN0NN TPSPNST NYTI NaMMEmn MAANToNn TPpNo ¥

SMAN TIRPTTN TN O TR
J=12. . . nni=12 .m0 p;20.

In i1 iig
LL
ITNANDNN TPEPN OIS 1 Y -1 X DPpED Doren ¢ PN IPMeannn
PN TPTRN YR P MTamn
3 TN PN MPabennn IMTne
E(X) = 3 zp

148



10w b YD DY BN Y1 X NN DY NP Y M)

Y X 5w nbmmgnnn mmanonn IEpng nM aen 3

£ =X + ¥ 2¢ Manonn mEpng nioaen o)

X oNO N 00397 TR Y DN X e namigin NUmh N avn M
IO T DPPD DT BN Y'Y

WD) TR M OMM A OMIDD ORI O o0 X1 X 4
onD TN 72 ¢ NManonn TEpng Mt onoY MManonn nmvspno
N

x BEIESEIE
[Xi=x) |03 ] 01]03]02]0.1

Xa 70 X 0 IOWIM TR TN 2EN (M)

Z = 412X nyrwmn e TMANDNN TMIPND TN 3N ()
Z ¢ YW FENINN TN 3N Q)

1E(Z) P22 E(Xy) P2 Wwpn R

WiZ) Pa2 V(X)) va wpnnB @

CPATTEN ATk D Yol PG T DYETEN DAY T 2 RO (0
maann W oEn T 0P

Yo 0 newrna B A T IYPEn 28 M nITn N 00 Xp-1X, 5
T D0 DT O N p-1 X P MNTID N

E(Xa) = E(Xg) = 10
ViXa)= V(Xn)=36

A Xa, Xa) =%

ﬂwdmﬁmﬂ.WWﬁmmHTlWﬂFmﬂbTm
A g quon e e A e

VST TRATET O A% NS T MINN 2 MM rmmn Ik YN
fa Y DA

IS YN7EM o OO0 DR PIONT W TH N2 37N NNk DX ()
1A

D N CRTROTRROTY NID DMP2 DT Iaing meeain i nngn
TR DTN T

151

o"yman

MM DY PREN TTE TMDY DT S YN MDD NV NN ()
¥ -3 M qMwEn Tho) omne X -3 N DYPREN TTO DN R0 TR
RGN YT T T MY TR 50 A B P DTN

Y,

100

200 X ¢ TTMNDNn IMEpnS 0Yim T 0P D on Y1 X
F— [65] 1 J15]
[F{X=r)[03]04]03]

N Y mantnn eEpnm
y 70 1 ]
[PiY=y) [03]02]0.0]04]
N 1000 7 VPR 23PNoN MNn S e
E(5) neaen
JI5) e 2emn 0
DMIPR DITRM MY T TIAIIYIBN MMNDNN TP T

X\Y -1 0 l 2

X
H:t"l‘m}“#’

2 0.00 0.05 0.03 0.02 |p.
3 0.03 0.06 0.05 0.06 |ps
4 0.03 000 0.04 0.03 |ps
5 0.12 0.08 0.10 0.00 |pg
7 0.07 0.06 0.08 0.09 |ps

|

Pah Pa_ P3P

OPM AN YTTA L Y TN X T TN Traanndn anen MOT aun (MW
B b DYYTR DATRD AN

¥ n X ' nen mmabannn N avn - oo
¥ oty X IR BTN N A )
OnNPa DNNBN DTPD NN LY 0 X DY nanmian oW TN avn T

W W TINOWN TMBSNNAY T g W OYOWN T O A o
DMIIN Y T N P TOVPNY Y90 PN DYPEn Drian
oM i YR DR

BaE RN Y33 INTENT IVATTNN R oM MM & 0T T

An0R Hm Y-1 DYOEHGN DT 4-0 MnTEnn o n X 04 Ma
OHTINE 1 DY -3 ingEnn

150

124
1




