(4}

PUE SIOUBQINISIP U39M]IG SIOUBLIBAOD 0197 JO UOLIBOYIDS o) [opow
SAISINOSIUCU Y] U [OPOUI AISINDAI K[} © JO ISED 3Y) O] ISBIIU0D ﬁ
"SUOTLIRJOIA Ons 100 3[niI 01 wiy sywiad £pnis 1apun uonenyss 9y} Jo Fm
-pUB)SIOPUN [BJ1}2103Y} STY JOYIYM PUR I 9JB[OIA PJNOM SIOUL)SUMIITI
1BYM ISPISU0D A[[njored JSnld I93IOm UOIBasdl oy [ [uondunssp m:&
-428 D St &@No = (a%x)g = (nx)7 = (a’x)7 = (n Jmm uoneoyioads
Y} 0UY :SGELIBA SNOUIFOXI YIIM PIJE[IIIOOUN IR SIOUBGINISIP
Jey) auwinsse ued am Ji A[uo [euonerxdo aq [[IM [dpowr oy {s1010%)
Surumuriyap 101dxs 1oy £g poute|dxa A[inj J0u 218 *X pue mwm%mﬁ 0ef
3y} 10§ sunodoe duasard nayJ uonenba-*x oyy pue mbum:vu.mx apy
ur $20upqnistp 3y ‘A[2A1103dsal e @ pue n SIQBLIEA, {SIQELIBA 3501}
Jo rotAeyaq oy urerdxs 03 st [spou 34} JO %uo&.:& 33 ¢Shouabopus xo
wapuadap Ajqurof axe ¥x pue £x SA[qBLIBA {[opOWr o1y} UIim pautedxs
10U 318 OUBLIEAOD 110U} pUE SIOUBLIBA 11U} {snousboxa a1e *x pue
tx mo_@mtg.ﬁhu plepue}s Ul sa[qeLrea ay) 1nd 70U Op oM “IOASMOR]
0=()g =g pue p < T=/ ‘0= ("7 ‘ouduoauoo Iog

a+ mk.m.vhw + NR.NAVQ =¥x"

i
i
i

./ n + QRQMQ + mk.ﬂmQ = MQ

I Hw.u\aaao 14} 100YySnoIy} peIspisuod [opo offlu

_Oﬂo W 2AlsSdNd3U UON
paynuapl-Isnf v

C
9
—

[49]

2

o
LLI
®

| Gl

>
o’

O

D
=
w

O
et

C
52
©

-
i ®)

O
o
=

=

&
Y

v
i

(®

—

O

O

x
L

Models, by Otis Dudley Duncan. 1975. Academic

Press: New York.




Viglly — Yoy thy A.Ev 198 mmbmvn\ + NNvaQ — ¥y \
(1a) 108 —— = 7eg . ) _..
. m~EN—E| €Ty Ty - ! m~bm¢w~+N~bb¢Q”#~b /:
Pl iy — ¥Tyylt :
_utw T 1eg :UIBIQO 2M ‘sa[qel
€Ty viy _ PLyuciy | I

-1eA Snouafoxs Aq uonenba-¥x oyl yFnouy) Surkidninur ur ‘Aprepang

ure1qo aa ‘‘x pue ‘x sa[qeLIeA uo .Eo:aZomno oEEE 11® 1340 st uoy

-ewrums ) azaym (x *x) T = M pue (x) =" W ‘syuawont sjdmes (11) 108 . ang 4 voPEG = g
Furpuodsarios 2y} £q s.0 a1 soepdaz am i b%ko,wrmm.ocwcgoo pue My 4 Mg YEQ = "p

saouerrea uone[ndod oY1 mouy JOU pinom am ‘asInod Jo ‘eondeid EJ . w M
L34 v o tE PIpni€g — PEp
Piptlp _ ¥Tpliy o+ o+ o

() 198 __.u.« figily —EigTip veq [ omeg 4 vEgveg 4 €lpifg = £€p
/ :
m MMbMMb — HMbM”b = ;@.\... :puy am ‘ino dosp
oro - Troto / 0URQIN)SIP DU} FUIAJOAUT SIOUBLIRAOD [[€ JOU ‘SIOURGINISIP PUE SI[QEL |
A$,q Y1 10} suonenbs om) 959y} 2Aj0s 03 Jqrssod s1 31 ‘umouy sg s,0 -1ea snouagopud £q uonenbo-£x o) yInory) Jukidnnur ur “19AMOH
u«&\u pUE usmotuUN g papIedal are (1) 1ag ut s,q ay; Ji Ee 1511 ‘910N s — ~
‘suonenbs Jo sy0s 9s9) Jwikpnys ur pasopasIp aIe [epowt (1) 198 W vigvig 4 Llplig = £Tg )
31 jo sanradoad ueirodun Jo saqumu v Apmys sopun uonepndod oy [ Cptey St /
UI S9OUBLIBAOO PUB SI0UBLIBA 3Y) PUR (S,g Y1) [9POUW 9Y1 JO SIUAOGII0 L T+ q o

rermponns oy Suoure Jurpjoy sdiysuoneer oy ssaidxs 01 aaIds
suorenba juswowr uonendod oy ] 3153y 9[QR[IBAR 10U SI [SPOUI JAIS
-1n091 oY1 10§ ¢¢ 9Fed uo pauonuawr uonesyduns sy ey os ‘“o £q

0 = (n%x)q = (n'x)g 9ours ‘1o

*¥0 10 ™0 £q "0 cor[dal JoUURD aM 1BYI—SIY) MOYS O} 2S1249XT UL 100 (nTx)g + (PxTX)y g + (% Tx)7 e = (Fxx)7
L1 J0—o0s[R 230N €6 afed uo suonenba [ewiou ayy Jo umped o ) . re ;
-1WIWAS 39U (3IM ISBIIUOO g (171) pue (1) $19S ut SIS puey-1ySii 2y} o (n'x)g + (*x")g7¢q + (IX)g'eq = (*xTx)7

$.0 Jo usaiied oyl ul A1JouIwAS JO NoB[ 31} 2J0N] "S[OPOUI JA1SIN0aI 03 Jul
-urelsad asoy) woly sAem JueoyIugs ur Juaafip Juq 01 snogofeue ‘suor}
-enba juowow voneyndod aie (a1) pue (1) (1) (1) syag ur suonenby

:ix pue
Ix £q ;w:EE:wE:mE:E I21JB “UIRIGO M [Spoll Y] ul uorienbo-£x
oY) wolf :‘x pue fx jo OURLIEAOD (uonemdod) ay; 01 sigpal

(a1) 158 o Mp 4 Aptrg =Yg . s1diosqns anomﬁ om) 1m pwbis ([ + y Ji) a1oym My = A.ﬁx )y pue
W. My 4 MpErg “Ix jo soureiea (uonendod) oyy 01 s19ja1 1duosqns pareadar Ayl yim
| . . rubis asaym o = ({x)y uoneiou oy 1dope s M “ULIOJ JUBIUIALOD
w Wo 4 YEoEVq 4 YioThg = v¥p e w uonerado sy jo 1nsal ay) ssaxdxd o .r ‘suonmoadxa aye) pue
i I T ‘lopour 31|} Ur 2[qEeLIEA A19A2 Aq [dpowr oyl o "wonenbs yoea ySnonp

- _ Ardnpnu sn 13] ‘styy 99s o Uonenbs ur ur oqeties Kioreueldys (oed
:puy om ‘saoueq PUE 20UBQINISIP 3] UIOMIS] OUELIBAOD OIZ 10 SIOUBQINISIP OM] 3}
-INISIp pue sajqeiiea snouagopus Aq ysnoay) y FuiAdnnuwe ur ‘g U39M19Q OUBILIBAOD OI9Z IAYIId O) PRI JOU SIOP SI|qRLIBA SNOUIFOXD

69  13AOW FAISYNDIYNON QIHILNIQI-LSOF ¥ STIQOW NOLLVYNDT TYENIDNULS OL NOUDNGOYINI 89



219Mm S o:@ﬁnﬁ 0s ‘s,q umowun 3y} ut suonenbs oy se paprega;
39 j[om se 1saf pnoo sp oy Surugop suoissoidxs Inoj ay) ‘paapuy
{ BSIOA 0IA pUE (5,9 2Y}) SIUDIOYJA00 [RINIONIS Y} JO SUOTIOUTY sy
~UOU J38X3 3J (.0 31)) SIsjowresed ULIOJ-paonpal oY) 1er) Eu&gm%
mo doip (a 2x)g pue (n'x)g €¥q ayy suris) Rurs

(x) 198 Wpivrp 4 Lipley — ¥ip
NﬂbN.vc + Tty — ﬁﬁb

pue
(x1) 308 2zp2ty 4 Tlgley — €7y

Tigtep 4 Tigpltp . €lp

uie)qo M ‘s9jqerIeA snouagoxa
oy Aq uortenbo wioj-poonpal yoes ydnoryy Ldupnw mou am b1

m&v‘E = trp
m N,VQ
e,
Semva - ;
M Q\QXE — Ztp ..\
i Nvavma -
H
svgteg :
R ik b Bk | TN
! q
‘uonyeiou 3y} 1dope sn 137
i;!l./ B
; (@ + htvq 4 TxTrq + _anam«SE = tx
._ M
: SYavEg M
” (a¥%q + n 4 IxTrqreq 4 TxIEq) q w -1 _ Ex ,,,.
_”/l. . s

Mmzmwm:wo ULIOJ-paonpal oml Y] spIoI£ e1qadie siy) ‘surioy Surjoaf[od

13y uonenba-tx oy} jo opis puey-143Lr oy} aynysqns am uorienba-Fx
oyr wur x 10§ pue ‘uonenba-*x oy jo opis puey-ySu oyl AWM

1 13A0W JMSYNDIINON QHLNIQIFLSNT V

s v

\\l
-nsqns am vonenba-x u.m:/_: Px 10j ‘st 1By ] fOUO IDYIO d1f) O paAInINs
! : X ay) ul su
-qns st uonenba yoey (A[UO sQUEQINISIP PUB SIELIBA snousgoxs
Jjo uorouny B se po1ussaidal st [qRIIRA SNOUITOPUD YIS YpIyM Ul ‘wiof

paonpai st 10) Burajos Aq PoIBN[IOR] St [3pOW STy} jO Aps 1y meN

(11a) 108 = g

o ey — STy thy i
— mAvQ i
VT viy vl i

_ NNEM_E - mNENﬂE

\. Yot — 4yt di

P pue Tw ‘syuswowr sjduIes Yirm s.0
oy} Suroeydar Aq 310§3q se paureIqo aq Aeur ° £¥g pue ?m ‘S31BUIISD AT

Ilptlp €Tplly

va

(112) 198

WZaviy . ¥ipglly

w
I
W Nme—h.l €Tpllp _ N.VQ
| YZp€lg - €Elp¥ig
i
_. St 5.9 oY)

10] UOKIN[OS YL, "PAYLIUPT A[J0BXa ISIMANI] ST [2pOW 3y} JO uonEnba-*x
ay1 1eyl puy am {(m1) jag ur suonenbs juswoW 3¢ 0} Suruin L

{a[qrssad jou ST SIUsIIYJ0D
[BI6)o0I]S JO UONBUINSS ‘UG BIYNUSPLOPUED JO 558 3GI U] 'UOHBWNS3
Jo spoyyau [eoads £q (ST1) sadenbs 1sed] 10311pUL 10 (AD-se1qurreA (81
-uswnasul 30e[da oM ‘UOTIBOYIIUIPLIdAC JO 35D 3Y) U] L pagnuspiun,
1o [ piyliudpioput., aq plnos uonenbs-fx 2y ‘SWLLYIL00
[eanonns ueyy (1) 39§ ur suonenba JUSWOW JaM3) M 3I3Y)
JU¢. POYNUSPLIAO | st uoTjenba-£x ay) 9qLIISOP PNOM IM SHIPYII0D
[eimonss uey) suonenbs alow papnpoul (1) 19§ JIS %ﬁwﬁmscu‘mx
ay) o1 1adsar yum  pagnuapt Apoexa, 10 paynuapt isnf,, se
[opour 3} 9QLIOSIP oM UdYm PT[di SI 108y SIY [ 751u910yJ200 [2IMIONIS
UAOUYUN JO IIGUINT 3y} ¢ sues 9y} 1sul st ‘sajqeLiea snouaJoxa (fe Aq
opowt oy} Jo uonenba-tx 3y ydnory Sui|dnnw 4q paureiqo (1) 308
ur suonenbs Jo 1oqunu oY) 2SNEIIQ ASY SYIOM poyjaul ayj, “Iaref
IB3[D 21003 [[IM 1BY) SUOSB! m&,"mm.hm:o%g Jo poylaut 2y}
0} juapeAaInba st 11 10 .,.wuimtg [PIUSUIATISUL patIal I SIUAIDYJI0D

[einionays 9y} Jo “¥ig v:m\ﬂw ‘sajeunisa oI} Juiuielqo Jo poylaw m:\m\ L

STIAOKW NOILYNDI TVINLONYLS OL NOLDNGOYINI 0L



:Tx Aq uonenbs-£x uriof-peonpox
oy y3noxyy Fuwikidninur £4q peureiqo st tx pue 'x jo SOUBLIEAOD O],

a
/I'VR.AIINR.

n - € — Uy
"SAIDNIISUT OS[R ST [OPOW 91} JO Weid
~BIp Y1ed ay3 jo Apnis ‘WOMIAUUOD SIY) U] SI[BLIBA SNOULFOPUD ay
Puengul sojqerres  snousgoxa oY) YoM Y3nory)  SwSIURYOSUX
oY) skefdstp 31 em ag3 ur SANONISUL SI [9POW A} JO ULIoj padnpar
Y} ‘woneumss jo sesodind 1of osn sjqissod su 03 uoiippe up

7*$oJ€TIDS JSed] 1O31IpUT

SWE 3y} soynsn{ ‘SIUSOYJo00 UOISSAIFAY ULIOFPIoNpal Jo saIBWI)SD
STO 27e wIn ur yorya ‘s, oy} WOIJ PIUIEIGO 218 $,q 3Y) 1By} 1) EMN
N

V4GB S1y1 Mo A4ip)  -ISISXY

'suonmyusqas oreqagie £q paaoid AJises si 11 jnq ‘Snoiaqo
ApreIpswun oq jou Kew 19¥) SIy L;Sq 91 Jo sojewmss AJ 9y} dIe

Sﬂima > T
— 1) =7%%q

e vpiEp 4
! Ity lEp
H vy T€p — TI€
{ 1247X4%7] NN Q
w _
i lm& = EF
” |547) m
(4247 :
> — Pt H
. z€p % ~
- 13

‘st eyl
‘(tua) pue (1a) s19g se 11180 pAjUssaid SOJRWINISD AT AToA oY1 918 18}
S 9} JO SO1BWINSI UTeIqO [[IM oaﬂ 's.2 9y} ‘serewunss ¢ Surpuods
-31100 3y} Aq (11x) pue (1x) s128 ui §,» a1 soe[das mou am asoddng

€L T3Q0KW FAISYNDIYNON QIHILNIQILSAT V

‘so[qeLIBA SNOUS0X2 [B U0 J[BLIBA SNOUIFOPUD YOES
jo ‘st yeyy *Fx pue ?x uo *x pue ‘'x pue Ix U0 £x (Ajeanoadsal) jo suots
-s21301 (§10) sorenbs 1sea] A1BUIPIO 31 JO SIUAOYJ30D Y} IOJ UTLIQO
PINOM OA SSTRWINSA 3y} SB dwres 3y} A[as1ald are 3soy) 1By} 39S M

Ty — Ty t!
NE "t _ Thp

Yty — Yoyt

Thyy — Tyl
Nat Wt _ 1vp

Yo thy — Thuvly

pue
Tl — T zep
STulu — Syl
Tly .. Ty Tt
lui wthu Tep

Shytly — Tty

:snyy ¢syuowow oduwres Suipuodsaiios £q (x) pue (x1) s19§
ur s,0 oy} 3uroe[dai £q s1v1owered ULIO)-PIoTPal 3y} JO SAJBWNSI UTRIGO
pInoo am Ing (x) pue (x1) $19§ £q UMOYS SE ‘SOOUBLIBAOCD PUE SIdDUBLIBA
uonejndod Jo suonounj are A5{} 8OUIS ‘UMOUY 10U 318 S0 3} 9s1n09 JO

thp ity
: — Tvp == v
(11x) 108 gy V) 4
m AL T 1eg
u 1247X4%7]
_ pue
, v 'tp £vgve
| Toptep P 44T
dUIYM
I€p
U e
{1x) 198 vy 4
2%
v — .VMQ
Z€p

w@cﬁzou SuIMo[[0] o4l Aq S.g Iy} 10] JAJOS P[NOI IM UMOUY

/

7~

STIQOKW NOILYND3I TVYNLDNYLS OL NOILDNAQOYINI U



a
rl./‘rrek. .A.IINK

vrn o

n-—

st g =

:Apdaatpui Sunesodo ‘asned PoIR[RLIOd B 0) anp UonNQLIIuod ay) pup

i
N w
= Py Oy *
. B\\‘muﬁ*llllllak ~
“103]J9 1001Ip A} W) $IstIe P20 ‘sny]
EPgPEg _ Evgreg _
n—b mm.nw| ﬁ:TNnbllQ.lE”#mb
&mvﬁ N.vﬁw
EvgrEg _
tig_ 4 971 + g a7 1 = by
«QOVQ

:uonenba-¥x uLIo}-paonpar ay) wolj paure}
-qo aI¥ A3y} se MO[aq UMOYS ‘TX M S9[qeLIBA SnOUIFOXd OM} A}

JO seduRIIEA0S 3Y) J0f pUnoj 3q ued sjusuodwod Jo spury sures SyL
- siusuoduwos yjoq Joj Azjd ojur sawoo yoage o dnjnur ayp uredy
a
T QR. -— Ty

/

\‘mk. e 1 Y

n-—

./.I'l(

S 1% yIm ¥x Jo uoneyaIIos ay) 03 snp jusuodwos v Aq pUE

S 13AOW JAISYNDITYNON dIHILNIQI-LSNT V

| €y ———Ix N

L n—" i

p——

:£x yo x JO 193} 1091puUl U £q Paonpoxd St 1K 1BY) 338 3p

NNbEII!W + %lp m.gﬁa.,l( I = €lp
NVQ#MQ Amﬂ

st £x pue X JO 90UBLIBAOD 3Y H@nwt@» snousgopus oml ay) jo  uon
-psned [eooxdpal,, 10 Ayousinuwils,, SY1 01 NP [SPOW 3y} UI  Ja3)j2
sondnnu,, gy st siqL, (SYQY€q — 1)/1 10108} 3yl Aq asnEd palefas
-105 ® 0} anp jyuauodwos 2y} pue yred 1001p Y yroq 3leyul Jsnul
am €70 Sunenopeo A[enjoe usym ‘Temnonied ufyssouerreaod Funndwoo
10§ wiyyuod|e ue se )1 Juisn jou are jnq ﬁuﬁoﬁum rerauad sayudupm
[femag o1 Suipioooe wresderp yied syy SUIPBAI IR M JEY) 30N

—

A0 . -
K /’."R. A ———— Tx
i

fy e 1
:\R x

:Appanput Kjuo
sj10M 1211%[ 31 Y3noyl uaad ‘Ex jo (%x ‘A[puIRl) asned Jayjoue 3m

X Jo (99UBLIBAOD) UOLIR[IIIOD Y] WOY) SISLIE €1p jo 1ind Iay10UE ING

i
_»

a/"R.A.Ill\‘ﬂR.

€y ~pmm—r—
:\\‘ X

{ :5x w0 'x Jo ooye 10A1P © SLI3YY 1EY) A0 \

o

ST3QOW NOILYNDI TVINLONYLS O1 NOLDINAQULINI L

1
;



*Apreprung - "o 01 uauoduwod 0LOZUOU B 3INGUIUOD [[IM PX « Ex  ny
leq sopdull ®x « "x wod ‘Px « Ex J1 104 \r_\ww\oE JAISINOO IOy
© JO sojqeLIeA snousdopus oy Jo sdiysuoneal (Subuonyur Ajesoiding;
‘snoauernults) juapuadap £putol syy uaaid os Kjqedessaur st sy vq<

"20UBRGINISIP AU} Yiim pate[aLIoduUn dre uonenba ay) ur sojqerrea Kioje

-uejdxa sy {[€ 10U 18y} ST ‘UsY) ‘ST JO 2In[Ivj Y} 10] UOSEAI orseq o@.

€29 _ £e9Tlp c
A€nTilp + q
S1BUINIS? P[ROM 1T “£¥q Jo pesisur ‘pue

€2y _ €592
T

. —
H€pcly Q

Isyle1 inq ¥q jou ewsy’
pinom uonenbs-*x syy 01 paydde SO 18yl MOYS UED om ApIefIUng

Jayyer jnq v€q 21vWIIS? JOU p[noM 1 pue

Yig _ trglip
L,
ovto
Jayiel 1nq 'tq ayewn)se jJou pnom ainpaooid SO 91 ,coo_wzm MQOmE
9q pinom salewnss ¢TO 9yl (siuowow ajdures jo pesjsur) SI0UE
-TeA00 pue ssouelrea uopendod wol sio1LWNSY SO WO} P[MOd
am jey) os ‘a3I1e] AR1uyur a1om djdures Ino I usAdsnyy - vEq jo 103
-eumss SO 241 Jo ediaunod uonendod sy st ﬂmm Ioj uoissaldxa aq1
‘I0)eIOWNU A4} ul "to o woy uede pue ('€q jo 1o1ewnss §I0
3y jo pedimnunods uonejndod ays st *£q 103 vorsseidxa oy ‘rojeIaInd
oyl w "to*lo wouy jrede eyl 910U am 1 Jes[d st uoneoydum YL
vig _ trplly

(4 =*%q
ollg _ vipg€lp YeEpTlip

Yipg — vrplly
[ A — ~m©
a,vb.v_bl_nvmb.v_.bl vvbm—b

IS0 31 JO SULId) U 5.9 9Y] 10] 9AJOS ABUE M

LL  T2A0OW FAISYNDIYNON aFHILNIAQLSNr v

"o 4 ¥rovEq 4 YiolEq = Y€
vipveq 4 tipleq = €lp
are sajqeuea K10jeue[dxe
9saU} 1M EX JO SAOUBLIBAOD 3U) {(11) pue (1) $19S UI ‘U33S IABY M SV

.VME — v I mE

P T — Ve U
vEq jo QJRUINSO A} Sk pue

vl — Yru Tl

.vmgv:t _ &*Em:t

I1£g jo 21BLUNSI Y] SB

we1qo PInoM Y ‘210§2194} ‘STO £q wonyenbs-£x 3y} Jo SIUAOYF0D Y}

3.«&58 01210/ 9UO J[ - X pue X oIe opis puey-1ysis oy} uo onaCW/

bo&am_axu om) oy {(sdurexd [eotd&) e se U 4Bl 01) uorrenba-£x

ayy uj W\.\Mﬁovoﬁ OAISINOSIUOU U  SJUIDIJI00  [efnionds uryew

-nsa 10§ pombai are ‘SO JO 21np3001d [EONISHE)S [EUOTIURAUOD S 40
v.muumE ‘spoyout [eroads Aym Ayasioa1d pueisiopun 0} jueysodur sty

. . (£7q7q — 1)/1 1010¥] o)

30 199j50 sorrdnnut 3y} APN{oUL 0] UaS 18 syusuoduos 959yl [ ‘Wiedy

a

T by g U

€y 1%
n—" *

:9SNED PAT[al100 B JO UONAquINod ) pue
e O —
[
‘ MR. p——— X
n—">
103JJ2 1001IPUL UE W] $3SLIE 10 oIy

STIAOKW NOILYNDT TVINLONYLS OL NOILDONAOYLINI 9L



"SIOLEIBUL JO IS0 O BUI ‘IDAIMOY ‘SI0P I1aHE]
ayL (¢L61) syrem Pue ( HEd ‘0L6) MOOBUUOM PUE }JOOBUUOM
ug ajqejieAe e saoneyuasad 3[qissaooe IO "NOOq Sy} jo Pud i
1B S30UAI3Ja. Y} FUOUWIR Pasy| IR §]1x2) SOLAUWOUO0D PaOUBAPE [BIFASS
‘S[opow HOI}Enbo-snosURAWIS JO uonEIUasAId 11}2WOu0d? plepueis
oy jo suoniod AIelUaWale 9y} A[[enUassd I8 [ pUe 9 ‘¢ sideq)

ONIAVIY ¥IHLINA

6L TIAOKW FAISYNOTYNON QIHLLNIQE-LSNI V

cuonipjndod §50.40D JuprIDAUL 240 21401 1 fo doy ayy sso1pv sie1oupod
aft Jo ‘v 10U i ‘awos 1wy Anpqissod iy Jo suonpondunr ssnostq

snouadoxy ,

x Yvp
tEp

X X X

x X X
X
X

x €€p
¥ilg
tlp

X X X X X

% rig
% £ip
el e e X e e tZg

X X X X X X X
x X X X X X X
X X X X X X X
X X X X X X X

PRSI SR T} s

aay amg  mp  gvg ¥Eq T¥q Teg p Tlo o OUDLIDAOD
10 UMD A

fo uonpun{p s]

$35UBIIEAOD) PUEB SIIUBLIBA D|GBAIISGQ JO S3DINOT 1'§ 9jqel

‘1°¢ a1qv.I, £fida A $22UDQINISIP Y1 Jo s20up1IDA0D pPUD
saoupLana (g) puv ‘Sua121ff20 [DN3oNAS f0 UCIHIDUIGUIOD (avautpuou) v (2)
“sapquiIDa snouAbOX2 ay3 0 SIIUDLPA0D pup SIIUDLIDA 2Y] (1) Jo suonounf
s passaidxa 2q Aow 1o1doyo sty w1 patpnis [apoud ayy ut S3|quioa aqr
-1425q0 Y1 f0 SPIUVLIDAGI PUp SIIUDIIDA Y3 J0Y1 moys ‘¢¢-£¢ sabod ‘p 421
<dvy)y fo yuds ay1 ur (a1) puv (1) (1) (1) s238 wof Buryiop  “ISPIIXH

"pISpUI 20USPIOUIED JSBI B 3q PROM ploy ol yoq o4 pue
‘ouaprouiod & A[a1owr 2q pinom p[oy 01 353y} Jo 1oye 0§ Ing 0 = "o
uay "o trg-- = o fi 10 (g = "0 Uy <roPreq_ = "0 i ‘20UdH

::.0 + :mbm.vﬂ — a.vb
pue

My 4 Wp¥ig =%

pury o# (a1) pue (1
§19§ Ui 10J ¢ “"0 £q 100 pIf]0OUED ST ASAY] JO 19410 31 JO SU0 18y} uaddey
PIAOS 1 €0 01 jusuodwod 01ZUOU B ANGUIUOT [iiM Ex « Tx X

S13COW NOILYNDI IWV¥NLDONELS OL NowonaocdiN 8L



i

i
i
¥

o st wesBerp gyed of

I8

#N.OVMQ + Nab:uﬁw = £y
,Vﬁb.va + _:.DHMQ = EIg ‘

i

1950 01y} SmAdpyy
f— ¥ - [

)

a10
oM SO[qRLIBA Snoudgox? Aq uopenba-fx oy :msA 129 56) uree

S—

n-— o .
a4+ mRva + NV»N#Q + —.R.:um\ = rx
n+ .vR..va + —R.ﬁm.mw = €x

SU[Ppow mau 2y |, sajqeliea snousgoxa yioq uo spusdop mou x o]

i 0s g aaden) ur parapisuoo [apowr ay3 ur oFueyd suo oyew sn o

——

uoijyeduapj|
JO wiv|qouyg 3y
pue uoijesyiuapLIdpuUN

)

O T I

Models, by Otis Dudley Duncan. 1975. Academic

Excerpts from Introduction to Structural Equation
Press: New York.




g

@Evﬁtgo SLU'H < H Ling
‘pagruaptsnf 1o Apoexa st uonenbs oyl ‘n = g i pue Paysnes st yop
-1puod mEW_MN.quE? 3q Aewr uONIPUOD 3y} oY JO Sdurexa Te Mojaq
9AIF am ‘I3AdMOH (996T) ISLIYD Afreroadss ‘arnjeran) JLIIWOou0s,
[BJ1UYd9) 3y} 0 I9peal pajeAnow AYSry APUsoyins ay) 19§01 Ajdugs
1Nq ‘JUSWIDIL]S SIY) S)BPION[I 0} A1) 10U [[IM uaf.\mon 9y} ui suorenbs
Jo suoneurquiod Jeauy| ajqrssod [[e WOl pue [SpOW 9y} ur Uonenhy
13130 1243 WoLf POULSIP 2q [9POW & JO UonEnbs yoes jey) st .A: uon
-Ipuod YUl pa[[R0-0S 31f3) HONESYIFUSP! JOf UOHIPUOD JUOYJS oy -

‘Apussaxd pajou [opow [eoidojotyed

Jo pury 34} 10§ 1d90xa “sanoead ut saoyjns Arensn 1 y3noyipe yusogyns
Apowns jou Ing ‘Aressaosu SI opnd sz U], "peynuspuUspun
st uonenba-*x oyl jeyl os ‘D > g {(so[qeuea [BlUSWINISW s
Ex pue 'x sajqeriea snouafoxa ay} wEE:Ormﬂi = H pue AmoEmtg.bB
-gue[dxa se 'x pue ‘ ?x ‘€x Fununoo) ¢ = 5 puy om [spowr sAneInSh[
ino ut uotyenbs-*x oyt 10 4{PAWnuspuspun st uonenba ayy H > I

@AE@: uria) jey} uredx371ou [[eys om Jnq ‘uonedyNUApI I0f  uon
~IPUOD I19p10 , Pa[[BI-QS Y} ST SIY ) av < H ey} ST UOLBOYLIUAPL 10§
UOnIpUOD A1BSS0AU mw 'S3UO SNOUIFOXS APIOLNIS 2Y) “)9€) UL ‘AT sajqer
-Tea paururiajopaid AJuo ay; “Iej suy) pIIopISUOD ${3POUL AAISINOIIUON
sjduns o) uyj fuonenbs remonied ayy o) adssr Yim pouruirayapaid
aIe 18Y} SS[qelIRA 1410 AuUB pUR [3pOW 3y} Ul SS[GBLIBA snouafoxa
[IB apnpour [[Im 9S9Y) ISIQELIBA [RIUSWINISUL SB S[QE[IBAR SI[QELIEA
Jo (H) sequunu 3y} 1unoo uayy, ‘(31 03 Aposup Sunuiod smoire jesned
aABy yoIym I0 ‘A[1021p spuadap sjqerrea Juspuadap ay) yomm Uo so[qet
-IeA) sajqerres Kxojeuerdxs jo (9) Joquinu ay) JuUN0d japow e jo Uow
-enba yoes uw\n._\\@m% 01 Ia1seo sdeyiad st apnr Sununos [ersusd y

7 {"paynuLpLISPUN ST [9pOT Y} Jo suolenbe oyl jo suo
1SB9[ JB ‘SJUSDYJ00 [RINONNS Y} IOf SUOHNJOS SUYIP 0] S)UIADYJI0D

ULIOJ-ponpal yInous Jou 218 3219yl J[ (U0 Padnpar S Jopow

aY) Jo Apnys wolj SISLIB UOHEBOYIIUSPLISPUN JO sisougerp auo wzmm

. "paynuopliapun
st uonenba-*x oyl ySnoyr uead ‘poynuspr jsof \w_ uonenba-tx

341 jeyl 108} oYy 03 spuodsairod siyl *ortq — fv = 1€g foj pue

tp/Ttp = ¥£q 10§ suonenbs WILIOJ-paonpal oY) 9A[OS UBD M JBY) INO

uin) saop 1] 's,p ayi urugap suonenbs Inoy oy} Ul SUMOUUN AL I

2191} 20UIS ‘s, g 3Y} [[® 10] 2A[0S O} 3[qe 2q JOU P[NOM 3M ‘S oY) MUY

M JT UDAD "12AMOH "SI0 £q S 32U} S1BWIISO URD OM JRY) 1uI)IXd 2U)

01 1910 satuted (7 33ed aos) [apouws pagnIuapt A[jny o) Jo sisA[rUE oY .W(N

€8 NOILVOHIINAQI 40 WIT90Y¥d IHL ANV NOILYDI4ILNIQIYIANN

mﬁcvmﬂ |I_,,x _ vy
NQQ

eviq -1 4,
Tm&ﬂ*ﬂ + TVQ

1 cep
NﬂQ*ﬂQ
B AL Bl ST
.—VQ#&Q + nﬂﬁ

:SJUSIDYJR09 [RINONIIS 3}
JO SULIS} Ul SJUDIOYJ20D WLIOJ-Paonpal 3y} ss31dxs 03 IAISS SUONIUYIP
1Y} £ SIUBIOYJI0D ULIOJ-Padnpal 2y} 10§ S[OqUIAS mau idope Aewt oM

SYaveg —
95— 1 ey
@ + ntrq + Ix7Pq + 'x(*EqErq + Q)
vava -1 ex

a¥Sq + n + xtrqvg + X('*q*eq + 1€g) -
urelqo am 1dy31o a3
olur uorjenba yora FuNMNSqNG [POW Y} JO ULIO} padnpal 3y} Fun

-wexs ul poured st wa[qoid uoKedyYnuUapL 34} U0 o>:oommhwpmﬁoc<
’ / "S3OUBLIBAOD

H

pue soouetrea uonendod 9yl moud 9m ji UIAd uonenbs vmquﬁu_utuvcwi
UB UI SJUSIOLJS0D [BINIONIS S} JlBWIIS? O1 3jqeun 3q P[nOM M !
‘updures jO 10115 03 anp surdjqoid wWoly 1ounsip a)nb st uonEoYNUSP!

Jo wspqoid ay1 1B} uwoﬁw%%wa&.ﬂ [opow sy} jo uorienba-*x
3y, -suonenba 0Mm] AJUO Ul SUMOUYUN 391} dIB AIY} OUIS S, YL __
10§ A[anbiun SA[0S 10U P[NOD M UMOUY 21M S0 DU} JI UdA3 JBY) 39S IM

14

\ mN.Om_vAw + NN.ONQQ + Zig n.VQ = ¥Tg
. ElgEvg 4 Tipivg 4 TIplrg = ¥io
, :UIeIqO oM SAQELIEA [EIUSWNNSUT oY) Aq ysnoly)
SurkidnnyA ‘@ s pIIpjaIIod st £X 30US ‘SA[qRLIRA [ElUsWnnSUl Se
a[qe[ivar oJe °X pue 'x A[uo jey) 9J0U M uonenba-¥x oq) 01 urin | ;
¢ 1dey)) Jo (1) 195 ur uSAIS a1e sAyBUMSI YL (N Yy uoy
~B[21I00 1 JO 3sNBI3Q JII8N o] 9[0T siyy wrojrad Jouurd yonm WM 10§
JUSWINTISUL SY} SI TX SBAIOYM “JUIUWINIISUL UMO SJI §E SIAISS 'x) AL Aq_

uonenba-£x oY1 Jo SIUIOYJI0I [BINIONIIS Y] S1BUIISI Kew am ‘SusH \

$130OW NOILYNDI TVYNLONYLS OL NOILONQOYLINI 18



\oozobbﬁﬁ Jo Iayew € st uonenbs-*x ay) 10 uonenba-fx oyy i peo
oM Joy3aYM pue ‘worenba auo Lfuo st A[jear 219y A[p1RIN008 210W HO/
/Suomrenbo a3 0 109 SUIAOF 1EY) SHUSIOYI0 JO 19S AUO A[UO A[[Eal § SI
2101 0§ " ¥8q/*€q— = Pq Apreqruns pue ‘s.0 94} JO san[eA 3Y) I3A91RYM

vEq/1 = £¥q :uonnjos 3y} Jo 3Injey SUNIAOUOISIP B SAIISGO M BoZlﬁ

€iplly _ MNbﬂﬁb

— m.vQ
Yigllg _ $Z5114
mubmab . €Zgliy

= 1rg
VipElpg _ €Tgtig
.vﬁbNﬁbl *Nbﬁﬁb

= V€
Elp2ly _ £2p1lg q
Vipgllp _ vTgpily

— ﬁmQ

mNb.vab — .vmbmﬂb

- UIRIqO 9M S.q 9} 10§ SUIAJOS puR UMOUY SE S0 3y} Jurye],
mmeAVQ + Nﬁbﬂ.vﬂ = vigp

44
Qo.mu‘mﬁmv@l x OH_HH EOH.W Amﬂb m.vQ + ﬁab ﬁ.vQ = .vﬁb

.VNb.VMAN + Nﬁbﬂﬂ@ = €Tg

uonenbs-fx o) uroy
. .VH‘C,VMQIT Hﬂbﬁmﬁw“ €lp

puy om ‘sofqerrea snouagoxs £q ySnoxy) Swik[dnjnpy ‘suonenbs-rx
pue -fx oY) wO sSnOOj oM UOnEdynuapl jo Sisf[eue o uy
*S$x 03 10adsaz ym
paurwayapaad inq ‘suonenbs omy 151y o1y 03 300d %1 yim snousgopus
ore *x pue fx ‘oidwexe jussord ofy T \WW [qeLEBA  SMouabopus
Aue a1eys 1ou op A9y} Jeyl 10®f oyl UO SUINT GOIGM JO b:ﬁﬁm&%
oY} ‘s300[q yons usemieq se spjoy Ayarsinoar jo Aradoxd ayIFyoolq
puooas oy dn soyeus jjesy £q uonenba-Sx oy ¢ y00[q 181y oy ISTIdIOd
suorenbe-"x pue -£x UL ‘2a15.4102.4-320]q SI J[OYM ® SB [9pOUI o@
\mzonowoﬁ a1e tx pue 'x 10q 2ouis 7 ‘| = [ 0 = (a'x)g = (n'x)gore
moo:meawﬁ 119} uo suonedymads oYy, ss[qeirea juspuadap Apurof
91€ 353} 0UIS “QAISINOAIUOU SI [apowl ] “¥x pue £x 01 predal YA |
UIIQO 0] Paaaljaq S1 UOIILLISaL mEQEmEkMQ
oY1 Bununsso “sjua1d1ffo02 ayy buirowisa fo puv uoriorasaL ayi bunsay fo

§8  NOLLVDIIINAQ! 40 WITdOUd IHL ANV NOILYIIHILNIGNIANN

spoyiaw dgvridoaddp ay3 1s266ns puv U0ILSIL Buiffiguapriaao ayy aunu
-1219p ‘parfiquapiiaao s1 11 f ‘parfiiuapriaao 1o patfizuapt 1snl st 1t 1a1194M
‘st 11 fi ‘pup parfizuapt s1 uoonba-Sx Y1 Loy1oYM dulULIId(F  "ISIIXH

_M\Wr: 4 =9 = (m'x)q st uonenbe-Sx. o
JO 20UBQIMISIP 94} U0 qo_wﬂ&m:o&m a4} pue ‘paurmrrajopaid a1e sI[qel

-IeA 3uipaoaid oy} [[B °X 0} PIBSal YIIM "OAISINOAIUOU U JAISINOIL
—S[OpOUI JO SpULY UIBW OM) Y} JO SaInjes) moEnEoo [epout mzt

NS 1

Q o 5 AA

Je(} 2AI38qQ0 O} QO.HHNOQH:HO@FHUWQQ Jo ﬁOmwmﬂ-Ov—ﬂw ui osned M7 4
M + vx.vmﬂ + mR.me + NRNmﬁN = Sx
a+ mk.m.v@ + Mxﬁvﬁw = Yx
n+ .VR.,QMQ + ﬁxﬂmﬂ = €x

a1e [opow 3y} jo suonenbs oy

o

S /«x \“‘..K_
AN /

€y < Ty

i — n \\

—
\ :opdurexs mou © Eowoﬁ

,7//
A

e
2

\

. POOTIUSpI,, PAULIS} 218 S[OpOU G = [) PoUnuapt isnl pue
(o < H) PAUNIULpLILAO 10q 1Y} A[UO SIY )0U 0] ‘S[OPOU JAISINIA
-U0U PAYNUSPLISAOC JO ISEJ Y} U pa2001d 01 MOV I918] IOPISUOD IM w
JUSWINISUI UMO S)T S&
2A19S P[NOY pue pamuLIdepaid o8] Ul ‘sem sajqeLrea Arojeue[dxo o)
JO 4983 3dUIS {(0S Op 01 SYBISIWI B 3q P[NOM JI ‘PIJBIIPUL SEA SE “poapul)
uonenba-*x oY) Ul J0U SI[QRLIBA [BIUSWINIISUL O} }10SAI 0} I3[} padu oU
sem 319U, - ¥x 0} 100dsa1 qIm PIUTUIIoISpaId a19M [opOTl 3] Ul S9[qet
-IBA 99IY) SBOIOUM ‘sojqelieA AIojeue[dxs om] papnjoul [spowr 1Byl
jo uonenba-*x oyl (oS- sefed) ¢ 191dey) ui parpnis [9pOUL SAIS
-1n991 3y} 0} sorpdde UOI)BOYIIUIPLISAQ JO UOTHUYIP SIY] MOY 310N

S\ “toneUiuIpLIIpUN uNﬁﬁwOoo.m 0} MOY ST UIDUO0D uﬁomuuﬁ HﬂO\

STIAOW NOILYNDI TV¥NLONYLS OL NOILDNAOYINI  ¥8



e

S )
Sy £y

I by —— Iy
Tuononba-Sx 3yl jou g uolvnba-rx oy g
pa-4vaddp 10y 21qVIDAa SNOUSBOXI UD 20MPOTUL O] 42Y O] PALINIIO uayy ~

4 -
Ay e Ey

v
» X
n—

Cpaynuspriapun
242 SuolIvNba Y109 YOIM Ul [apowt 1 yjm upbaq 2YS “JusLaffip u22q pry
1orbussaur ponay10dhy ay1 fo Butuosva.s 2yl 1wyl aubvu] ISPl

ﬁ m.omubxu 1X3U 24 Ul PIJBIISN[]T $I 58
£1021) 3u01}s AI0A B JO 1X2)3U00 9} UI 1do0Xa “Jo}IBUI SIY} OPLOap Jouues
BJEP 9Y [ ., 'SUNI MOLIR [ESNED 3Y] ABM UOIYM IPIOOP BED m.:: Buinay
AQ paAsalyIe SI  ‘eouardjui [esned , jou do:mocucovtuv@“?e&
: -o1qidySau se 1ed €x « Tx 9yl syean
yoleasar Iaqiing siy ul (Jepnotked ur auoAue o) uonednseaur Areut
-upaid siy) Suryiodar InoyuMm) pue qrews s g u_EB.omu,m_ st m.ma :2:.
I2A0MOY 'J0U SO0D S “Afesioand ‘fig/T = Nmm\ 18Y1 108 snoLmd ay
010U 0) s{iey oy 1ey) (Suoim st Juryikue yeyy Jury ou Furayo .,:wsouu
Aqroows oF yorym) suoneynduros siy Furyew ul bvoths 08 SYIOM

101e8nsoaur ssojdey ay [, "£101s SIy} JO pud ayy Apeaije Mmouy am ing gl\

- — e

[
'mR. OR.

~

/a\nk.lll]lﬁx

w\“voc::u@_ 3q 01 sieadde opnu Sununod oyl

£8  NOILVDOHILNIAL 4O WIT90¥d JHL ANV NOILLYDIEHILNIAIANN

S

- _\\lvﬂ

£q yowm opowt SUIMO[[O] oY} SIOPISUOD pue ‘ Ox “J[qeLieA [BjUAWNDS
_u1 UE SOONPONUL 3 ‘90USH "Payljudopuiapun are uonjenba-fx ayy pur
%sa:ouxx a1 10q ‘@l Fununod 2y} 4q 18y $3s 3y quiod siq) 1V
(1) [9pOW 10§ APIOIP [[IM | ‘an11 st a1soddo ayy jt ¢ poniojaid st (1) [opott
1R} 08 ‘%X « €X UONOAIIP 2Y} UL ST UONESNED ayy jo soueurwopaid ..
o1 18y} IPN[OUOD [[IM | ‘s St 2€q pue agIef I £2g 1 ‘su0Seal 9Y ‘sny ﬁw.w\

————

a
/mk.

z
X .
n — S

[opoul aArsInNdaiuou

ay) seroads pue Biep 2y} Aq papLOIP 2q uonsanb 21} 19 01 $3AJ0SA1 OH

¢ A//'mk e

| Ty

4

Iy

m

-

\‘NR

k4 4
\‘x.l..l.lllk. n—

(1) puv

n

e

‘S[opO 2} USMIAQ 35000 0) FuiAx) ST 3y *STIRYL

“€x pue IX USIMIDQ SUNT MOLIE [BSTIED 94) Kem gorym UIeLISOUT ST ING

‘Surrop1o [BSnED € Ul £X pue X sapaoa1d 'x 1ey) Juspyuoo S[39) SH w9

-qoad 2[qeLIBA-921Y) B UO JuIYIOMm ST I0JeBISAAUL Uy 'SNONNIY Ajjoym
Jjou pur aoudiradxa uf SiSeq € Ylim SUO—OLBUDS B suidew sn 13}

-¥E£q/1 Jo £¥q Surjpuimsa 318 Im IoYym

¥Eg/iEg— 10 YPq Funjeursd SIE am IOYIAYM [[9) 01 ARM OU Adums st

219y ], ‘uonenba-rx [eur§LIO at{} WO WLIOf Ul a[qeysInunsiput st Yyormm

i e e e
\ B.Iawlimx + ﬁk.lﬂkmlhwsl. “.v:k.
i I q

pea1 0} uotjenba-€x oy} a3ue1iedl 0} Jjqissod st 1
18] 205 9M MOU 0§ JOSINO 24} JB JeI]D U33q 3aey pinoys eyl sdeyrod
—

STIA0KW NOLLVYNDI TVUNLONYLS OL NOILONAOYLINI 98



A124 & 91mbai 01 FuroF st i~ sansst payepas A[2sOP 1Nq JUSIAIP a1y
Uuo sapnjnye s[enplalpur ue ‘Aes—3ury} swes 2y} Jo saInseows Juduaip
ApySips asnl A[ear are suonenba asayy e ur ssjqereA snousopus
a1 JI 'uo os pue ‘¢ wvonenby ur Aeld owmr sowioo SWISIURYdom;
J0 128 JUBIYIP B [[1IS oIym 7 uonenby i Funeiado ssoy) woyy 1uaI3y1p
A[reas a1e | uonenby jo swsmeyosw [ESNEd Y1 1RY) KoM ® yons ur
PLIOM 343  BuL103095 , 10 SISEq 210035 B Y1m 10K apraod ysnu iou&
N0 X 11U2ISIXOUOU ‘A}I[eal Ul ‘91 SI[QBLIBA USIM)( SUOTIIOUUOD anp
o_a._mmom A[eotdo] ureyiso jey) K[Surouiauos ongie 0] 3qe 29 01 aAey
N0 (S[APOUL JAISINOAL Yia SULIOPIO [esnes Jo wiefqoid oy} se oures
Ul Yonwr st S[9POUL JAISINOAIUOU yim wd[qoid uonesynuspr sy
81 .&,»mmwoo%g A[snotaaid u23q pey yomgm jueoyTugis
pue [enueisqns SUIYISOS PpE ISnur SUQ "WRISAS ' JO sdiysuorie[ar
3432 JO QuO 01 JqELIPA [RUIFIEW 10 Yeam swos Juippe Aduns £q oy

‘Sl SASIAPR (7961) UIS[Y ‘UOSEAI SIY) 10, ;uonisodoid suou-10-Je
e ST UoneIYIIUADI 18Y1 515988ns A[Furwoss sisk[eue [BULIOJ INO SEaIYM
‘uons o3 yeom woy Krea Aew Kupiqeygnuspl jo 92139p,(spoyjow

Arejusuwsje Ino ym oropdxe 0} noYJIp 001 St ansst umm y3noy)je)
ABM. SIY}) UT 1B POYOOT [RIALIIUOU SI uonenbs s)1 woJy panwo (s)ayq
-BLIBA snouaBoxa Yy Aq (Apjosspur) paonpold s[qerrea snousdopud
Y3} Ul ddUBLMIBA A7) JBY} 98B0 Y} 9Q ISNW } UOIIBWINSS [BOHSHEIS
Joutodpue)s oy} wou.y; syred 1021pul eia A[aj0s paonpoid st 20U1Ip
18} y3noy) uaad ‘uonsenb ur st ANjIqeynuUSp! asoym uoneabs o
_JO 31qELIBA SNOUIZOPUD Oy} UT , USIAYIIP & 2YBUL,, IS SIGBLIBA YOG

-e3nsoaut senonied Lue ur paadryor A[deoyo 3q JOuued UONBOYIIuapy =J

S

P

/[opowr ay) ut Fuofaq Ajjeor 1snw /g aFed U0 ISIIIXI AU} ur tx pue ~

Se yons ¢(s)ajqeiiea [eUOLIppe o%\ww:.uoﬂm 14511, 3y} ur s1 o[qeIIeA JeT)

Jruaad f‘sqetrea royjoue ut 3nd 701 1snl g3noud 10u SI )1 ‘1940310
{“19pows  poynuspuspun
Assopadoy,, '  ‘sesodind  [eowrojoyr  10f  ‘pajres SoWIT}oWos
—[epOW payliuapLIspun Ue S 109Ip 2IB_SUONIAUUOD 3y} [[B YomMm
Ul pu® 3013 St SIY) YoM ur jopourt e H:m‘ﬁmwm_o Bury1£1949 01 poa1ooULI0d
st Buryikiaae , yeyy swmnsaid 01 Ho:.:ww.awﬁwmu: ay) J3ed[nour 0} Spud}
£109Y)1 [Borofom0s 10} sossed jeym ur Zururen u,smmu “SULID) SATIUE]S
-qns ut JuIyE}IapuUn JNOWIP B ST M ‘SULLS] [BONBWSYIBU UT 9 ABUT ,,9[q
-eleA Iayjoue ur Sunind, opdwis 1eaamoy ‘as1noo Jo ‘ing %\o%o&&
st 3urwoolsoys Jey) ji 99s pue 0e[d  JySi1,, oYy} ul S|qeLies I1oYjOuE
ur ind jsnf ‘paynuapliopun aq 0} N0 SuIn) [SPOW B Jo yoays 181y

68 NOILYDHILNIAI 40 WIT9O¥d IHL ANV NOILYIHILNIQINIANN

e
ok EJ_MuEsm ® A[UO St UOnEOIHUIPL JuIAdIYIe 1Bt} pasnose Ajureyad
a1e wg.ﬁmm:m s ou0—ssouorduIon 10§ ‘9I9Y SUOP dABY M se—AeM
(puioj Apprnd e ur parussaxd st warqoxd wonesynuapt Ul uay A}
I M

aupg a1 fo uay Y.L

‘patfijuapt suoronba syt ([ 4apuai pinom 1Yl japou
ay1 fO SuouOIfipows 2q1uOsap PYiUAPLLPUN 2D suopnba aiou 1o auo |

m—=Yx Ix

n—m—-H -
Juo1wiuapt

Jo naodpuvis ay1 wiosf apow Duimojiof ayy ssnosiq  ISIIRXY

>y

is1spq v yons apraosd Ajparsvns.iad
1y1 nod 03 umouy a4p K60]0120S Ul SLI0Y] YA [ PaYflIuapt 240 Aay1
wy1 dpm 0 Yons ul sjapouwt 2a154nda.uou buidfioads 4of sisvq v sv papadu
s1 1oy1 102y fo pupy ay1 INOGY ApR[IUCI NOL Op WY [UOTIDIYIIUIP!
01 100dsa4 yIim (apow 1sp] Sl Ul uotpnba Yava fo snpis 2yl S1IDY M

Iy

a //'mk. ~— &y

14 [4
X —————Tx
3\

[apout ay1 2avy pnom ays ‘uolIvnba-x
ay1 wr quo savaddp aw Syl YoM ‘a)quLva snousboxa LFYIOUD IS
paonpo.ut 1Xau 4o1wbiisaaul ay1 [ "paiijuapliapun jjus st uoryonba-rx
ay3 ajtym ‘payuuapl isnf Huraq uotionba-Sx 2yl ul SINSa. Syl WY1 MOYS

ST3A0OKW NOILYNDI TV¥NLOAYLS OL NOILDNAOYLINI 88



16

sa1y} pue uonenbs 1eqy W sojqenreA Kiojeueidxs sy dre a19))
pagnuapt jsnf st uonenbs-*x 2y} Jeys s1s983us (¢ a8ed) opni Surjunog
ay} jo :o:mo:ami.moocwe:“m% oy} uo uoneoyoads [ensn Y3 gum

a4+ ,Vuﬂ.wmﬁw + mxmw@ + NKNWQ — WR.
n+ mRn.vQ + _.R.~¢Q = ¥x

:S1 “a10f219Y] ‘[opows SYL

—

;/mkk\mxu
i /m

X

¥
\ n " R‘/ak. )
S

et e

/- wresgelp yied ay) ul uUMOYs Se 1B SIJqeLIBA apuadap
Apurol oM ay3 4o 510913 190JIP 1Y) PUE ‘SO[qELIBA SNOUIFOX3 321y} oIE
3131} SWINSSE 344, °G 191dey)) ul paIspisucs [apot Y} a31e[us sn 1o

[OPOIN SAISANIJUON
€ Ul UOIIEIIIUSPIIBAQD

[

(B09z sa8ed ‘1161
“Yooreig ur) 1oysi £q paysoS3ns ore sd[qenreA jeyuswInIsul , poo3,,
10§ BRIID (6 "deyD TL61) Hoorerg ut parutadar SI I IGpE] UL suew
-doo¥f Aq paysiqnd sem wolqoid uoneoynuapi ot} Surpunodxs ur a1ny
-epouswou urdpow Sutojdwa raded otssep sy g (ezLel) 19819gpI0D
20s wR[qoid uonEIYNUAPI 9Y) 0} UOHNGLIUCD Pajds[3au-Fuo] SIYSLIp
{femag jo uonenaidde ue 104 (1.L6]) 191l pue 2o m Aq Aidar qum
(1L61) vowwmy pue AIUsH Ul punoj st [Spow [gdIFo[oroos tefnonred
® JO ANIGEYIIUSPE SY) JO UOISSNOSIP Y "A[[Bqioa pie[nuiio) are sjutod
2AIIONIISUL JO IoqUInU B ‘[eonewoeylew Afiaeay st 31 y3noyye (9967)
19ysi,] st wapqord uonedyIIUSPI 9Y) JO 1usUIRN dAISUSyRIdwod v

ONIAVIY YAHLANA

IoM [[1a U0 yorgm ur duidosip I9pyewu
100lqns oy ur 1uawdofdAdp JO UONDRIIP 3Y] 0) s I98em v Suljew o)
sjunoure spppowr yons jo sonradosd [euriof ay) jo Apnis 9y} Ul JUSWISIA
-ur uy “SUIWOSY1I0] aTe SJOPOW IAISINISIUOU Jo so[dwexs FUIUIAU0D
Auew 210jaq D20 0 aAeRy [[IM—SISAjRUE [EdNSHEIS JO 2010eId Ino
ur U0 jOU pur -HONONISUOI A102Y} JO S}QRY JRO UL SUOLBIYIpOU!
JWOS 1By} “IoA2MmOY ‘A[9¥i| IS S0P 1] ‘SPpPOU Yans £q Apnis 0} J[qe
-uswie 2a01d Aewr 12y} we[qoid Jo spury oy3 Sururoouod ‘pajels Apeaife
Se ‘sainioofuod I9jjo Ajuo uwd u:O\ ‘yoroxdde sy jo Aanonpord
31 0] SB UMEBIpP 99 UBD UOISN[IUO0D OU 1R} Md] OS [[1IS 9B S[OPOWL SAIS
-IND2ITOU 1ONIISUO0I 0] S1I0}S SNOLIas FUIAJOAUL $AIPTIS _wo_mso_ow‘.mw
‘suonienbs I9y30 3
[1e u1 1eadd® jou Op uoyIEnbo YOBS Ul PIAJOAUL SISNED A} JO SUIOS 1SBIY
18 jry) ondIe Apses olow Aew oM (PiIyd 2yl pue ‘Idylow dy3 19ylef
a1} jo s101ABYDq Y *A[2A1109dSaI 10) 1USWHIIA0G JO 101ARBYSq 2U] I}
Y} pue ‘JuowaFeUBW JO IOIABYG 3] PUOI3S 8y} ‘I0GE] JO IOIABYIQ 21
SaqrLosop uonenba 151y oy “1SBIIU0D Aq J] "Sapniilie SO JO SluBUIW
-1910p JO s19s jounsip sonpoid 01 paspul £109y) djeIOqR(e pUE J[qus

STAA0OW NOILYNOI TYENLONYLS O1 NOIUDNQOYINIE 06



v[w‘nmﬁhlw =
a4 nvsq
ete -1
mﬁﬁ +n
@W@ TV ey
MWQ
WmeS B
Tis, TP
q
@m#& — H = ISp
:&ﬂw@} -
#me.va|al N — m.VG
m& QQ -
WMIQWQHIW = Tty
Nm@m.VQ
Mm:ﬁmﬁllﬂ — Itp
ﬂ.vQ

-SSOUBQINISIP PUE SIUSIOYJI00 WLIOJ-[RINIoNI}s 34} Jo suorouny
Surmoroy o 317 SOUBQIMISIP PUT SIUIIOYJa00 ULIOf-padnpal o3 1oy M
¢ a4 Extsp + XTS5y 4 Ixisy o S

i

o+ mk.m,vq + NX.N.VG + Ixlvpy 129

PUL 5 M “Tapour a3 Jo wiIoj paonpax Yy Suldpnys Aq "UOIO3IP Ia7j0uR
ur djay 10§ yoop am {uoy) Suowe Jursooys 10§ SiSeq Wy ou pue
SP[qeLIeA [BlUdUINNSUL |, AUBW 00] ,, ore a19y1) wonenbs pagnuaprisao
UE 10] JI0M 10U S0P poyiaw A 341 jo uoneoydde onp ® 8@

LS9JBWNSS 22111 91} Jo uvow paySromun ‘sqduuss v jou st ofeioAe
s1etrdordde oy 1ng “uo 1918] PaqLI0$3P 9q [[im JeYy) poyiow ) Aq suop
STIBYAM SISIT) 95uas & T "Salewn)se ov) o8e1oAe 03 21qrsnerd uroas g
H  HISY) 3110110051 01 Moy 1o ‘wayy Suowe WO} QUO 159q 2y} 250073
01 MOY $NOIAGO JOU ST )] “SIUSIIYJa00 JeInIont}s ay) jo S91BUISI J0UTISIP
w mﬂws 001,, 3Ie 313y} 1BY) ST ‘Udy] ‘ases PaUnUIpLIaAG oY) JO 30U
oy Lonn sk—uonotnsal Sutdpyuspiiono SIt “refnonaed ur ‘10- - [opow
24l Jt uaAs 0exd J0u ‘ajewixoidde Ajuo aq im suonnfos ay) Fuoure
sanIrenbs oy 10119 Fuydwes JO 9snedoq "s.q pareunyss ay) 10§ san[eA JO

€  1I00W JAISYNDTYNON V NI NOILVYOHILNIQNIAD

sared JUSIS[IP 921y} UIRIQO ‘TIGUAT Ul ‘1M am ‘suonnjos gurogaloj ayy
E. syuowow ddwes £q 5.0 oYy soedos om Jy mmﬂb-%mE o[dures a3 931¢]
10A9MO0Y S[PPOUL SAISINDAILOU UL SIRUINSS PIsLIqun P3IA 10U $30p
$TO 1BY} Ju2A3 Aue u1 ‘mouy Apessfe 2M) :(9t 98=d) jopow aarsmo01
® ul uonenba paynULpLIaA0 3y} 10§ 1NSAI Sy} 0] ISBIUOD UI ‘0JBUILS
$710 U 0} sped] (111) s0u (11) (1) Uonnos Ioyyou 1eY) 910N "suonnjos
asaq} JO ou0 Lue Wl spwowow sjdures yum S0 ayy Juroerdaz £q s.q asayy
ajew)sa I op (‘uonoLsal SuIAJUSpLIBAO dUO Afuo A[renidom st

3194 L, JuRpUNpaI axe A9y} ‘a1ay sanienba [esoass are aio() ysnoyipy)
Mstotiy _ septiy, STpily _ Stoliy

T viptipg _¥Epliy | Tigvig _ vigri,

| e =*'q
i *membfvmbwwb

+

M

|
! Sloflp . Seplly  Slplly _ Stgylly,

= — — . - I¥
T SIp¥ig _ SEa¥ly  sigvig SZptiy q

STpEly _ s€pTly,

Sioven _ Stpvig

_ri {m) (1) (1) -

yeq sadunr uonosal SuAmuaprisao oy, .:o:m:@ohx:
PSYHUSPLIGAC 9t~ 10) pIemIONUSrens Os Jou SI uopenls ayf

” .vmut,vMQ + mmx&mmﬂ + MNﬁtNmmw = €y ;

; PTuvSq + €Twtsq 4 CTytsg = STy

j g d 4

H
Pl ¥Sq 4 €ly€s Tlytsg — St

) wrsq 4 €Ty g+ “lw mm = STy

e, —

8.9 941 10§ mmoum:co [euriou
JO 125 Sutmojjog oy} Furajos £q paure)qo aIe S91RWINSD 9y 1, "uonenba-Sx
Y3 Ul SJUSIOYJa00 FUIIBWINSS 10§ S[QRIIBAR ST POYIAUI A [ o) 1BY] 295 oM
~ PEovSq 4 €Ep85q | £LpTSg = SEp
_—HO.:NSUDIWR. Oﬁww EO.@ .VN.D.va + mmewQ + NNwaQ —_ mNb ,
vip¥sg 4 Elptsg 4+ llplsg = Sip :
mmbm.VQ + mﬂbﬁd.Q a— .vm.o

SToStq 4 Tlplrg _ ¥Tp |

uonenbe-*x oy) woy

f.omfw + Tlolvg < ¥ig 7

Eﬁnoﬁmﬂ ‘so[qerea snousgoxd 4q ygnoryy wEb&::?
M,.?onmzco
SIy wr sajqeurea Lioreuepdxa omi A[uo aie 219Y1) poffijuspiiano

St uonenba-"x oy ‘(sjoym e se jopow Sy ur S9JqEBLIBA SNOUI30Xa

STAAOKW NOILYNDI TVINLONYLS OL NOILONAOYINI 6

——



"019Z A[[EOIIUSPI I 0M] Y} JO 20UBLIEAOY g
184} SaINSUS pOYIRt §TQ Y, "UOISSAIFII SUIeS 1oy} WO} [enpissy g
St,2 pue ‘uoljenbs uoIssaI3al € WOIf Pa1e[Nofed S[qeriea tuspuadap agy

Jo anjea oy st °x 10j {0 = (¢ °X)J WOSBII JuIvs 3Y) Yonur Ioj ‘payy. T8

-npIsal opduwres ayy YIm ‘A[{ediuapr ‘019z jo DUBLIBAOD B S®BY 10SS3s3a1
yoea 18y} SO Jo A1radoid e st sojqeiiea yuapusdapur ay) jo suo st Iy

YoIYM ur uoIssaIgal 8 wolyj fenpisar ajdures 2yl St @ 99UIS ‘0157 3q 15t

(.2 7x)7 ‘pu0dag [apow oy jo uonesyweds [eurdiio o) 4q = (n'x)g

“IS11q "$a0UBQINISIP SUIA[OAUT SULIS) INOJ 3y} 1B A[3SO[D YOO Isnuw 2 M

(n5)a + (259)7°%q + ($)T°79 + (*xX)3 '*q = (*x5x)g
(n*)F + (2™X)F°7q + (X ')T°7q + ()7 g = (*x )7

‘suoneadys -

aye) pue sa[qerrea Alojeuridxs omy a1 £q ySnomp Ajdnnw sn jay

n+ \QmVQ + num.w.vmw + ~K~QQ - Vx
Sutme)qo
‘Tepowt oy jo uonenba-Fx 2yl oyum °x 10j uoisserdxa smyy s)ynsqns

9M "4 90UBGINISIP WIOJ-PdNPAI 3Y) JO ‘norienba yoissaifar pajeumss
3y} woyy fenpisal s[duwies oy} SB pojeMO[Ed ‘D1BWINSD UR SI 4 ISYM -

4+ x=°x

usy: asey dp ‘uopenba Sx
ULIOJ-PaONP3I 3Y} Ul SJUSIOTYI00 JO SABWINSS ST Y3 918 S,p Y} 2Iays

Exssp 4 TxTsp 4 IxTsp = Sx
X 4 0 X

wwlm« oﬁ@u@.\fwwaozo(« mavouooauBcA::oEwEoﬂzzomHmﬁo%o:moh
Mm::oE% ino jo yonw suoisesso jeyy uorenbs 1ey) wr Sx jo 0uasaid

ay1 st )t pue ‘wonenba-*x paynuopaao oy uo Juryiom oIe IM >

{1§1S¢) serenbs yseaf

23r18-0M] SB UMOUY POYJaL 24} JOJ SIUIIDO0D , Woissaiday oFels 181,
se aAI9s [im Aoy ‘pury e osodind ay) rof asn pood 01 SJUAOLF0
ULIo] peonpal jo Sojewilsd SO Ino nd ‘loaamoy ‘ueo @

‘yoroxdde A7 oyl uo paureiqo 3soy} SulflouscIAs
£q I0 uL10] pavonpal 24} BlA POUIEIGO $IJBWINSd UL Sur[loucdds
Aq “odwrexa 10j—  souaragip a4l ids,, 01 Leam suo uey) dIoul SI 213U}

eyl Supisisul £q ‘19A2MOY ‘MOf[) JySnensip oy} sseiey 03 oaey [HS

PInOM dp "20udiofIp a3 1ijds ,, 01 y8nous poos st u ey}  SnoiAqo,, ¥

§6 TIAOW FAISYNDFINON Vv NI NOILVYIIHINIAIYIAO

A RS R

$10pISUOD ‘UIY) U10M mou AQ sey 20udijed 25O ‘I9PEAI 3y} SSI[UN ‘S1Y)

¢ _op 01 KM SNOIAQO OU ST 919Y) Ing fOM] 2Y1 JUI[IDUODAI ISIMIAYIO O
€5
A
gty @9
pue
Zsp

= 5P
N,VQ - Aﬂv,mw

SOBUINSS JOUNSIP OA] 3y} Udam])aq asooyd o) Suraery jo uorsod a3
u1 sn 2AB3] p[nom syl ing (., 03 jenbo A[oreunrxordde , suesur T oIsyM)
-
€Sp ZSp

vy ™ Thp

— 18y} st 10 adoy pnos
oM 189q oy, {paio 1snfl Aureuonzodold ayy AQ1oexe Ajsnes {[ia ‘Kusp
-uadapur paretinss ‘suoryenbo JUSISHIP OM] UL STUAOYII0D JO SIIBWIISD

© ye1) seojurIENg YORM POyl $TO Y3} INOqe Juryiou st 1Y /0102

[[€ 216 So[qeIIeA SNOUSFOX2 23IY) 9} YHM a PUR 71 JO SIOURIIBAGD 16y}
(Aj10a prnoys 1apeal oy} YOTYM) 19%) Y3 jo aFejueape Surye) ‘ x pue
“x ‘x uo *x pue ‘ tx pue ‘Tx ‘Ix 1o ¥X JO SIUAOYR0D UOISSIIZAI §TO
311 S, 971 JO SATBUIIISI Ino St paydope am omoaam_w\»w:/uoﬁ O S3IBWNSD
aIwwas 01 adoy AJuo ued puk s Yl MOUY jou m\m omf*aonprrd Ul
g Ado:ogmom.m\ﬁ&azoctu\,o a1 Surssardxa jo Aem I2yJOUE ST SIYT)

i £€Sp (497
L TSpEtp = ESpTYp 10 — = .—
Y erp ivp i

S

Aeyl OS ‘ploy Isnuu 521}
-ienba y10q ‘ony st [opour aY) J1  $¥q = £p/£¥p os[e Inq $¥q = Sp/trp
18} puy oA\ “A[reIpawun wojqoid Ino paajos j0u sey SIUAYJ30D
UloJ-paonpal syl Sulalep Ui jIom Ino 1eyp juaredde s ﬁ\\k

"SOUDGINISIP
Ipangonags ayy uo uonwoioads jonsn ayl wodf Mopof 1ou saop () = “"o
3802 2a154n034U0U Y] UL IDY] LOQUIWAY SAOUDGIRISIP WAOf-[DANIONLS
Y1 Jo SaouIDA0D PUD SIOUDLIDA PUD SIUADLYIIOD [DANIINLS fO SULID]
Ul 22uplivaod yay) pup a pup n fo 5aoUDLLA Y] pul] “SU0ISSILdXa asay]
&fiiza ‘¢ puv p sia1doyy ug asoys 01 vjTULS Sanbuyoa1 buisy  OSIIAXT

S13QOW NOILVYNDF TVINLONYLS OL NOILDNQOYLINI k6



SUL "SIUSOYIR00 [eInjonils [enprAIpul 3y} INOGe $3soy)ods
3A [BSP “19A02I0W J0U Op M sarnpaoold [euonenduo
9QLI0$3p 0} 10U pue §IST JO O150] Ayl Yo1aYs 01 Ajuo pern 3

q jo Sisyy -
& uangy
ABY oM
m\._u\m,wv_ [2130] B JO SII[NOYJIP WOI) Ing SIOLID Surdwes oy} osiye Hoﬁ
$20p wdpqod UOHEIYRUIPL 3Y) 3sNaaq ‘UOLBOYNUIPLIapUn ._mu QIng.
€ ST UOIIBWIISY JO POYIOW 13YJ0 Aue fou §IST hE:uWH\X uoIsMIuOy.

I ure[dxa 0} 19Yoe3} INOK ¥SB ‘noA 0y umouy jou
st AJojoyyed jo uwof suyy Jy Ajrengurs , jo asNedKaq [Ie) pinom wﬁma,,.
“1183 SO ARNO[ED 0] suoYd MO ‘uonenbs uoissasdor o3ess-puones
UL ur 21aymas]s 1eadde sajqeLrea asay) jo va1y) [1e oIyM ‘Ex pue 2y
“Ix jo (s1y8rom se sy qum) wns polyTrom e ST ¥x asnesaq ‘oN L LIUSU

$VX pup <€x “Tx Tx u0 Sx s1 uoissaifia
abpys-puodas ay1 aiaym ‘§IS7 4q SHUIIYJ200 2Y1 210U1ISD UFY IM pina¥

a+ ,VX..VWQ + .mxmwﬁ\ + NR.NWQ + ﬁx~mﬁ~ = Sx

v paifidads aam 11 fi 1oym
‘Aqwoyfioads ‘pafiuspriopun a.om uonvnba-Sx ayp fi WY ISR

poylewt §YST oy Swaup

ui pasn uotewrxordde ayy 10§ uoneoynsnf INSLINLY © e UL0s oq Aem
pagnuaprisnl st 1ey) uonyenbs Kur jo oses ay3 ur 3nsa1 oures oiy oALS AF
pue SIST 1By} 108] 9y [, "S3]BWINSS A] 9y} SB Sures ay) aIe uonenba-Sx.
payliuopr-isnf oyl 10j pawelqo salRWNS? SIST oY) 1Ry 1o’
suIny [ *x pue ‘ £x “ Tx uo $x jo uorssardor 70 Aq uonenbo-Sx oy i
SIU3IOYFa02 24 d1eUSa pue (X Aq uonenbo-Sx oy ur vx soeydai fuors -
-s21821 1ey) wof *x jo (*x) anjea paremnofeo oy a3ndwioo ¢ £x pue “%x
‘Ix uo *x jo uorssaigar §IO oFes-1s1y o) 91B[NO[ED PNOM oM JHIAI:
eyl Ul "SISZ £q uonenba-Sx oY) syeuwnse [jom Ajenbs 1ySuu SN
‘uotyenbo pasiaar sigi

U0 SO 9Sn Uy} pue [opo Sy} Uf SI[(BLIBA SNOUSFOXI 3y} {Jp UO UOIS
-S21821 s)r £q uoAIS Sx Jo ojewNse ay) £q uonenba-*x oy ur Sx oe[dal
S1 3090 Ul ‘0P aM 1Y AN UOISSAIFoI 35r)s-pu0oos STY) Ul poyemi)ss e
$.4 0M13Y) pur U0IssaIdo 33e1s-1S11 2] JO }NSII I} WIO)] PIIe[nIfed s
SX 910yMm * SX pue 'x uo *x Fuissardor Ajduuts £q * €¥q pue T¥q ‘sajewns:
STO npoxd [jim om ‘siuswow sdwes Surpuodsaiioo oy Aq suot
-£10adxa [e1ands oY) pue ‘=, Aq paoerdar st =, oy3 f1 1By} 998 M

L6 TIAOW IAISYNDIIINON V Ni NOILVOIILNIQIYIAO

(597579 + (X577 = (*xsx)g
/ Aw.M; ﬁkv.ﬂh.ﬂ& + Amxvmﬁ,VQ — A.VR. ﬂk.vm

N

AN

18Y) “aI0joI12y}
: puy M "udAIS Kjsnorasid (*x €x)7 pue (Yx 'x)g 105 suorssaxdxs oy ur
suo} om1 1se] oy) Jurddoap ul pagnsnf ate om ojdwes . o81e],, € Yum
- GuryIoMm USYM Ty J03)J3 oY) 0} JudwnSre Fuof e pajussaid 9ARY O
o . « S101BWIIS? ocoEEmm&o
sonsnels ajdwres-a31e],, Aojdws oM I2AUAYM IST oM JBY) puly SuIes
wo St 019Z A[[BOIIUSPI 3q 01 I SUIYB) UT POAJOAUI _uoneuwrrxosdde ayy,
%ﬁ 01 . [enba £[jeonoydwihse | st (n5x)g ‘oouag {"s(dures ay1 1a3re|
- o} ‘o8e10A€ 941 UO ‘rofjews s3e8 wonewnxoidde oyl Ul Iolie oy} pue

0= (n°x)q

. auim Aeul am Qrojeroyy (n £x)7 uoneyadys
o) ut °X Aq §x 3umejdoy ‘010z 0) spud) junowe pagmadsaid Kue
& gey) a1owr Aq $x woly sIayip x 1eyy Aupiqeqoid oy ‘a8re] A[anuyspw
8108 opdwes oY) se iy 9y) uy/Joidures 1o81e] pue 13318} oy}
i om se ‘oBeIoA® OY) WO ‘YSHHWIP [[IA 1 uorjewixordde ay) w o110 o3
WW: §x = Sx o1im A[uo Lewr am S[YA] wonsodxs siq1 jo adoss ay3 puodaq
= son] 101 10013 [PO1ISTIR)S 2wos 0] [eadde Jsnut om QIoH £ §X JO 21BUINSd
88 A[UO SI )1 $§X S 2WES Sy} 10U SI SX Inq ‘00U K194 SU S1y) V7

. "SO[QBLIBA mso:omm\xo
are £x pue ‘Ix ‘Ix oowrs ‘¢z ‘T =y ‘0= (nx)g7 ‘suonepadxo
1 Jo yoes ‘2sIn0d jo ‘puy (“1oyloue o} ojdures suo woy Aiea 1]}
- S[QELIEA WOPUERI 9T€ A2U) 'S.p 9Y) JO 9NI) JOU SI JUIES SYJ) "SIUBISUOD
,31e fo 2ous uSis uoneloadxa 1) JO I3[ Y} O USNILIM 2 UED Sp YT,

i R g S G

0= (n*x)F 0 + (n?x)g v + (n'x)g Sp

o5,

SEan[eA )1 JBY) puy pInom 9M (n§X)7 PoIspISUOd UIY) oM J[

TR

€xESp + IxTSp + IxiSp = umk.

RN

‘finuenb juaropip Apy3ys v
 andwood pnoo am uay L 's,p oys asn 0] aaey jou pip pue vonemndod oy)
£ W S,D 5y jO san[eA [BMIOE 9Y) MAUY 9M 1BY) JUIWOLW 2y} 10§ ‘asoddng

Py

ExE€Sp 4 IxTSp 4 IxIiSp = Sx

: ‘uwonuIep Aq ‘yey) |jeool
M (nSx)7 ‘uwiey 3se] oY) 01 100dsar yym I91SSW $1 uonENnUs 9y ]

ST3AOKW NOILYNDI TVHNLONYLS OL NOLDNAOYLINI 96



"S9[qeLIRA
pezipIepue)s Jo st oY) Aq paedi[dwoo A[LIessadouun st uorneluassxd
aqy nq (g1 1adeyD) ‘L6] OO[Eg ul) sapod PUE ‘I9[[RJ[ ‘Ueduncy
ur SYST Aq PAIBWIISY S [APOUWL [BOISO[OI0S PIYIIUIPLISAO Uy

ONIOVHY ¥aHLINA

(S18A]puD [O1ISIIDIS U fo
S3qnsaa ay1 4q paproap aq sjapoild fo Js1y sty buown wof auo fo 221042 ayy
b1 10f 225 nod op “Aup fi ‘Anpqissod 1wy g4 (¥x pup “ Tx “1x) sa1qurma
snouaboxa Jo 12s auws ayy pup (Sx puv vx ‘Avs) sajquiiva snousbopuo
J0 125 awips 211 aavy japout {4202 127 “parfizuapy 1snf Buiaq japow £.13a2 Jo
uopnba yava ‘$2)qu1iva snouaboxa aa.4y1 puv snouabopuz omy buistidwos
Sjapout amsandamou uoPNba-0m1 2]qissod P dWFwnU  -ISDIIXY

;€
¢ 5x pup
tX y10q apmpout 01 uo1ipnba-rx 3yl asiaa4 am fi suaddoy oy g -ISIIIXY

w.\.mﬂw:?m K100y
152q 21} Jo soueping oy} YIIm ‘SPUNOIT 9ANIUEISQNS Ue~PIUIuLIdop aq
1snw pood Aue £jfear st i 1og1ouA (Afrewnxoidde £ysnes 10) Ajsnies
1snwi [opow pood e 1Byl SUOHIPUOD [BUWIOJ [BIAL AJUO u®) SISA[RUR
[BULIO} Y "9xE) 0] 0InOI (I9Yy)0 dwWos j0u J1) yorgm Surpoap ul dpay
Ol JO ST UOIIDIIISAI SUTAJNUIPLISAO 3] JO 189} [BUISLIO 2} JO j[nsal uﬂmlw

n 4 WRW.VQ + m.un.m.vmw + mR.H.VQ — .va.

peas [[14 uonenba-tx sy) 18q)
08 “¥x « £x ‘mol1e oul ul Ind am ‘peIISUL Ji onI} 3q [jim Fumy) owres o)
A[1oexa Ing “(s)uonounsai SUWAHIUSPLISAOC oY) 11J O) 2InjIe] 10f [2pOUl 37}
Sunoafar jo Aem ou sni) pue (S)Honoisar FUIAJNUIPIIBAO OU 3] [[IM
J194 |, “poyniuapt 1snf oq 14 ‘uonenba-Sx oy) se jjam se ‘uonenbs sl

n + w?.mﬁ@ + NuﬂNvQ + Ix TVQ = bx

‘peal 01 uonenbs-rx ay) 9s1A21 Q1AL pUR VX « IX ‘MOlIe [BSNED B
UL MBID 9M JT /, UOHENIIS 9U] Apatual am el MOY ‘UONOLIISAI SurAJ3uapl

66  13QOW JAISYNITYNON V Ni NOLLYDIHILNIAINIAO

-10A0 91} 193031 1S 3 J] -ojdurexa s[dwis In0 Ul woA? SN} SIS,
f3uoim 2q 01 AJoI| St refnonJed ur jeym 10U ‘Fuorm
st . Sury)jowios,, B.mﬂmco sjio1 A[uo sisagrodAy fnu sy1 jo uonodlox
oY) ng "SUONIPUOD YONS [EI2AS 3q [[IA 213G} S[ApOU PaYIIUIPLISAO
AruSrq 10w UJ * £5p/¥p = T*p/TVp 1SIUAOYJS0D WLIOJ-PAOUPIL JO SOL Bl
om} jo Ayjenba oyy suasse 1 fwiof ofqissod sopduwis 2y} s3yE) uon
-o113891 SUIAJUIPLIGAO Y} ‘TOISSNOSIP STy} INOYSNoIY} posn spdwrexs
oy} uy ‘Fuoim st (s)uonownsar SUIAHUIPLIZAC 4] NOgE  BUIYIAWOS,,
eyl ‘uayeisiu Sureq jo ANpqeqoid [ews B A[UO yiim SIPN[OUOD
pelij] o:b”NﬁSoo.@.ﬂ aq 1snur sisayzodAy jou ay) 89\‘;95 ‘puodog
Cann 3q 01 11 Sul
-AS1[2q 10J SUOS®AI 21enbape ‘121f)0 Sey 3y SYUIY) OYsm 101ESSIAUL o)
0} 20UEINSSEa1 owos sapiaoid A[Uo 11 $any) ST [opOW Y3 1Ry ddjUeRIENT
10U SOOP “9SINOJ JO BUI0JINO SIY) Ing 9ni} 3q 01 (S)uordLIsar Jutkin
-UDPIIIAO Y} S1IISSE [ITYM SISAI0dAY [nu 2y} 102{a1 0y parinbar jou st
ou0 £159) 2y sassed [ppow 2y} asoddns ysiiq jeanonnsut A[Y3Iq aq jou
Aew 150] yons Aue Jo SWOOINO Y} AYMm UOSBII JUO 338 O ASB ST 3f
'senisodoad jeonsnels Afpind 11941 jmoqe
uiewaI syonsanb owos w:m..@woma u1 pasn d1I] 3. sarnpa0oid asayy
g ‘worqoid siy) Yim uondauuoo ut pesodoid usdq ARy SOUSIJUI [BD
-usess Jo soInpaocold [eulio I7(s)uonornsal SuAJuOpLIdAC Su1sa) jo
wa[qod 2] U0 SYIBWAI AI0SIND JWOS 03 UIN} IM UOTIRUHISI WOL{
\,,Mw\o\s [eotriduwss Jo 2991d snot1as ® UL sLie
skemye 181} Sonnouyip [eondeld 33 JO 90€J Y} UT SSAUISNQOI UIBLI ©
sy 01 s1eadde yorym pue suoneorjdde ur 3{qixag aunb st ydym ‘§IST
sasn yiom [eorirduus 1sow ‘SPOYIoW 9SS} Ul 1SAIAUE Ay [[B Hmmﬁoﬁc
Suoure ‘eluAWY ‘POY] ‘PNBAUIBIN ‘ISLYD ‘I1e8Iagpjon ~wOjsuyof)
$3UO JUI[I0XI [BIJAIS I 191 UYOTYM JO ‘SOLIIDUIOUOI? JO $HO0QIX]
PIOUEBAPE 2} O} PA1IaJal g ISNUW JOPBII PAJBALJOW-[[oM 2} DIOJRIdY L
"§ISz uey) ‘A[jeuoneindwos pue Ajjenydeouco xojdwod sIouwr aIv
Spoy}aur 2531) JO {1y aouo 1e [apour a3 ut suorienbs ffe Sunewiss 10§
‘Spoyisw SWos Jo 358D 2y Ul ‘10 SuoljEnba paynuapLIdA0 SulIBWI)sS 10§
SIS SopIsaq spoylaur JudloYd A[[edrIsiyels 1oylo [BISAAS I8 1LY
‘suoienbs pPoYNUIPLIZAO I0UI 10 SUO SUILIU0D [spow v Tah0
-UayM D[qISB3) PUB paxnbol Y10q SI UONBIIISI JO POYIdU [eIdads otwos
1By} 19peal 9} MOYS 0} SBM UOISSNISIP 1IN0 JO JUIUL OYJ, "SIA[ISWSY]
$HUSOYIP00 §TIS7 parewnse oyl Suneno[eo 10 weidosd 1ndwiod
pood Aue Aq peonpoud aIe §JS9) yons 10f parnbal SIOLID pIepue)s

S13AOW NOILYNDI TY¥NLIDNYLS OL NOILDNAOULINI 86



