ISSN

Government Spending, Trade, Capital Mobility and

Variable Returns in the Presence of
Unemployment

Sajid Anwar and Abul F.M. Shamsuddin

August 1996

UNE Working Papers in Economics No. 26

Editor Brian Dollery

Department of Economics
University of New England
Armidale
New South Wales 2351
Australia

1321-9081

ISBN

186389 359 8






BITRIISOY
TGEZ MSN @TepTWIV
pueTbug MSN JO AJTSIDATUN BYIL
sOTWouody JO jusuiredsg

utppnsweys "KW-A4 TNAY

pue

BITRIISNY
6060 LN utmaeq
A3TSISATUN AIOJTIASD], UISYIION
ssautsng Jo A3Tnoeg

Jemuy prles

JjusmioTdwaun JO SOULSVId SYJ UT SUINIoY

STqeTIeA puk AJTTTqOW Teatded ‘opexl ‘HuTpuads JUSUIISAOD



T Auwouode 8yl JO I0309S U0 UT TIeasxd 97eDS 03 SuIniax
9TgeTIRA JO SUOTITPUOD pur psAoTdwsISpun ST JINOQRT USUYM
AJTTTgow Te3Tded TRUOTIPUISIUT pur poob oI1qnd e uo HBurpusds
JjuswuxsAocb (IT) pue o9pell TrUOTIIRUISIUT JO uxsiljed pur poob
oTTOgnd e uo Burpusds JuswuIsAOb (T) ussmisg dIysuoTlielsI 3yl
Bbututwexs Aq aanjexs3i1T BuTlisTxs a8yl pusixs 03 sjdwsije xaded
STYL ‘AWOuods {Y3l JO I0JDSS SUO UT TTeASId STRDS 03 SsuInisx
PutsesIduT JO SUOTIATPUOD pur psAoTdws ATTngy sae uorionpoxd
JO sIx0730®I TIR usym opexl uotionpoxd uo Hurtpuads JuswuIsaohb

Jo 2oedwl oYl pPOUTWEXS SARY S2TPN3S 1JUSDSI  SWOS

30®eIlSqVY



“andut
oTTqnd 10 poob orrgnd e SpnTour 3ou ssop aaded STY JISADMOH
TS9TI3UNOD ussMis] 9peIl JO uxsiled aUY] BUTUTWISISP UT SUINISI
futrsesIduTr JO 210X SY] DPOISPTISUOD SPY (E96T) UTATOW

243 JO I0308s 23eATad 2yl -UOTIADSS IXAU IYJ UT padoT1aasp
ST AWOUODS PISOTD ® JO Topow UMTIIQITInbs TeIoush oTdwuTs ¥
*POISPTSUOD
OsTe ST AJTTTqow Te3tded TRUOTIRPUISIUI puUeR pPOOH 2TITgnd ®
uo burpuads JUSWUISA0E ussamlaq dIYSUOTIRTSI SYI ‘uor3Tppe Uul
"IuswAoTdwsun pue 3TEOS 03 SUINIDI STQRTIRA JO ddussaxd 3yl urt
Spe1l 30 uxsijed ayj pue poob d1Tqnd ' uo Burpusds JUSWUISACH
usamisq dTYsSuoTIRTSI SY7] SSUTWRXD Apnis jussaxd 2l “paAkoTdu
ATTnI =g 03 paumsse ST UysIym uorionpoad 3o ao3o0ev3l Axewrtad
ATuo sy3 st anoqel ordwexs Iog ‘s3o2dsex UTRITSD UT P2ITWIT
ST Apnis STU} JO JIOMBWERII JYJL 'SIedS 03 SuInNiIal Butseaxdur
JO sdussaad syl ur spexl jo uxsized pue Butpusads JusWUISAOH
ussmisq dIYSUOTIRISI BY3 pPOISPISUOD SBY (GE6T) IBMUY
1 SSTIISNPUT TTe UT TIeAaxd 8TeDdS 03 SuUINial
jue3suod eyl uorildumsse 9yl UO paseq SIF SSTPNIS JUBASTOI
TT® 3sowl® ‘UCTIITPPR Ul "2INJeIS3TT STCeTIRAR 243 UT UOTIUSI]®e
Uonu DPIATSDSI 30U SeY 3Ipell TPUOTIPUISIUT JO uxslaed a1)
pue spoob dITqnd uo Hurpusds JUSWUISAOL U2MIa( drysuoTrieaax
SY3 ‘IsASMOH  "speal 3o uxsijed sy3 pue andur or11gnd
® U0 Burpusds JuswuIsacb usemisq dIYSUOIIRTSI 9YU3l pPaI2pPISUOD
SA®Y [ ($66T % 66T) Jemuy pue ‘([66T) AeTPuUTd pue BPTI®TO
"(066T) ®qv ‘(G86T) O3IOWRNO ‘(€86T) UBUN ‘(6LET) URTTIWOW
pue Butuuen ‘(8L6T) URITIWOW '°"H°3] soIpnas BurtaysTxs SwWog

uoT3IoONpoIjuI ° 1



9yl saxodxs poob oI1Tgnd saow ssonpodd eyl AIJUnod 3Y usyl
pSpeI] ST PooH (93eTPSULIS]lUT) [RUTI 9Yl pue pspeIl-uou ST poob
(TPUTI) S3eTIpLWISIUT =Yl (IT) pue [ ]IgOUMIT AJIPUOTIIRUISIUT
pue pshAoTdwsIspun ST Jnogel (TI) usym ‘pury ISYy3lo Ul
uQ °"97e0S 03 suanisax (HBursesaosp) HursesIdUT I9pun psdNpPoxd
ST poofH sjeTpswIsSiur Syl It {pooH TeuTI SY3l I0F =HUPYDIXD
UT poob S3eIpawIsS3yuUT Syl (saxodxs) saxodut poobH orrand
axou ssonpoxd eyl AIJunod syl usy3l S]Tqouwut AJTPuUoIjeruIS]uT
a1e (anogeT pue Teatded  °9°T) sxojoey Axewtad (gaog
pue psAoTdwsIspun ST Jnodge] usym 23eyl smoys gaded aylL
*so1T7ddns I030®] pue
saTH0TOUYDS] TeOTIUSPT SARY S3TIJUNOD OMT SBYJ "PIIOM AI3UNOD
-om3 ® url A3TTIqow Teatded pue spexl Jo uxsijled syl 2doT1pead
03 pPosn ST AWOUODS POSOID ® UT s$30Taxd BSATIR[SI pur poob
otTgnd ® jo ATddns syl ussmiaq drysuoTrTieTal 2yl JO UOTIDSIATP
8yl -seortad aaATjeTax Aaeane pue poobH oIrtgqnd e jo ATddns
213 ussmiag dIYSuoTIR[SI SYIJ SUTWRXS 03 Pasn ST I3pou syl
* SOTWOUODSSTP JO SOTWOUODS TRUISIXD
UeTTTRYSIEW O3 ONPp 9I° SUINISI STURIIBA "POOH S3eIpsulislul 3yl
Jo uoTaonpoxd syl UT 9TLDS 03 SUINIDI STJRTIIRA 3J° 319Ul ‘puey
I9yl0 8yl up -poobH o1Tand sy3 pue poobH uortidumsuod syl Jo
uoT3lonpoxd 8yl UT STPOS 031 SUJINISI AURISUOD 3I° SIBYL " INOgeT]
pue Teatded Agq peonpoad st UOTUYm poobH uotidwunsuod OTTand
e sspracxd JuawuIL2A0b 9yl -anogel pue Te3Tded Agq psonpoxd
ST uoTI3dWNSucd 2ID3BITP JIOF SDTJPIIRA®R 30U ST UYDTUYm ‘poob
SJ1PTIPSUWISIUT 8yl "“PooH SI3pTpSULISiUT Ue pue Inogel ‘Teirtded

Jo sueaw Agq pooH uoTidumMsuod TBUI SU0 soonpoaxd AWOUODS



SU3l :A3TPIBTI 26eM TeSI pIPMUMOP 9UY3 I0J PUNOJ =0 ULD SUOSEaI
SATJRUIS3TR TeISASS -ssbem pibtax sp1tm Awouods 03 anp aq O3
psumsse ST Apnis jusssad ayj ul InogeT JO juswioTdwsIspun
"pRAoTdwsaspun ST Inogel ang pakotdue
ATIngy sT Te3tded -AwouoOdS aYl UTYITM STIqow AT[NI I8 Inoge]
pue Te3tded yjog -anogel pue Te3tded jo suesw AQq psonpoxd ST
yoTym pood uoridumsuod OTTgnd ® sspTa0ad JUSWUIISAO0L Syl
* SO TWOUODS
TPuISlxs URITIRYSIRK O3 2P SI° X JO uortaionpoad 2yl Ul 3TeOS
O3 suanjisx HUTSESIDUI "STROS 03 SUINIDI BUISESIDUT SITIYUXD
X 03 AbBoTouydel uotionpoxd 8yl ‘puey ISY0 SYI ud ‘X JO
uoTjonpoxd Y3 UT 2TROS 03 SUINISI JUBISUOD SI' SISYL " INOGeT
pue Te3Tded JO sueaw AQ psonpoxd ST pooH 83BIPIWISIUT aYL ° (X)
POOS 23eTpawisjul ue pue Inegel ‘Te3rded JO sueaw AQ (X) poob
uoT3dumsuod TeUII duo saonpoxd jeyl AWOUODS PISOTD B ISPISUOD

TSPOR WNTIQTITINDE TeRISUSH oTAWTIS ¥ °Z

TS IPWSI
BuUuTpnNTOoUOD SUTRIUCD B3IYJ UOTIDSS °"OM] UOTIDSS UT PIUTWEXSD
ST sSuaniax aJgeTaIeA JO sdussaxd syl utl poob oTIgqnd ® 30 AT1ddns
23 pue s30TId SATIRTSX A{Ieine ussmisq drysuoIllelaI o2yl

"PTIOY 30u
sa0p poob o1Tgnd Jo uotstaoxd Tewrldo 3yl I07 SINI S, UO0SToNWES
‘AWOUODS BY3 JO JO03D8S SUO UT S[EDS 03 SUINIBI STQRTIRA
JO Sdusssad Syl UT 3BYJ UMOYS OST® ST 3T ‘UOCIIATPPR Ul "=Teds
031 suanjax BHBuIlsesIDIp Ispun psonpoad ST pooH S2rIpIWIDJUT

2Y3 JIT Tearded siyxodur pur poob (SIBTIPSWISIUT) TRUII



‘sandut x0 spoob or1Tgnd
ISPISUOD 30U Op S2TPNIS 9S8UT] 'ISASMOH (P86T) TUT®RL PUB (8L6T)
eweAyQp pue dwey 03 IJeTTwWIs ST Tspow =2yl Jo dniss ayL ,

3yl uT TTeasad oTEOS 03 SUIN3IDI HUISESIDUT USUM ased jussaxd
2Uy3 url - [1’p] °buex sy3 uUT SSTIT X 03 23o0adsax yatm ()3 3o
AJTOTISET® SY3l JO SNTBA 3INTOSOR 9Y3 PUR SDABDUOD ST (X)J

‘X IO uot3jonpoad
SUy2 Ul posn X JO Junowe oyl ST X !X pue X 70 uoTzonpoxd
syl ur pasn Te3rded aae 4y pue Py !X pue ¥ Jo uotjonpoxd au3
UT pesn Inogel aIe 1 pue ¥ !y AIISNpUT UT SWITI JO JISCUMU

®ya ST *u !¥ Axasnputr uT T wITy Jo 2andano eyl sT X aIsyum

(*1 "M ")y = x

(Furrr 'z T =T) Wu=3x 0 H(PT PN ()T =5 X

,*MOT3Q USATH o3¢ X AI3sSnpuTr UT ulItj
saTjejussaadsa ® pue ¥ AIASNPUT UT WITI Y3T SY3 JO SUOTIDUNJ
uoTaonNpoad syl "TeOIJUSPT SJ' AIJSNPUT YOo®S UT SWITI SYL

‘uctadumsse sTUY3l Hutiydope
UT 32aN3eId3TT SY3 sSMOTTOI Apnas jussaad oyl ° (ASAIns juebsTs
ue I03 (68671) TUSTIOSN pue UYoO3I pue ! (¢86T) UBSBATIUTIIS pu®
Tiembeyg 95S) SpPERI] TRUOTIRUISIUT UC SINJIBISITT a3yl ur psadepe
us370 sT uoradumsse SIYL “PIBTI pIremumcp Sswodaq obem Tesax
a2 UOIUM ISpun wsIiueyosw v sapiacad (p8ET) USTISX PU® ((086T)
SS®TM ‘' ($86T) zaTTPTas pue oxtdeys Agq pspunodxs se ’'AIoayl

sbem ADUSTOTIIS oYl !(ATTRUOCTINITISUT pPOXSpUTl = Aew abem [eax



(€) ™= (T M)7pD + (X)F/ (T ‘Pm)Tex + (A 'x ‘'m)Tox

:poob oTTgnd syl IO0J UOT3IOUNI 3ISOD JTUN BYI ST (°)p SIsUM
SMOTTOJ S® &JI® SUOTITPUOD HUTILSTD I83IeW I030eJ SyL

*ATaAaT30adssx X

pue X IOJ SuOT3dUNI 350D JTun axe (-)3/ (I ‘‘M)a ‘(d ‘I ‘'m)d

‘poob ojeTpaswrsiur 9yl 3o 90T1ad syl ST d {Te3tdes UO UINISI

Jo ®3ex 8yl ST I !PSXTI ST YOTUm oHeM WNWTUTW 23Ul ST ‘M oI8UuyMm

(2) (X)3/(x '"mys = d
(1) (d ' '‘myn = 1

!SMOTTOF Se @I X pue X AIJSNpur JIOJ SUOTITPUuoD 3rzoxd
0x97 'SAT3ITI2AWOD 2JI® SI9)IPW IR PUR SITRIJWNU Y3 ST X "D

Jo uoTionpoxd 8yl UT STLOS 03 SUINIBI IURJSUOD I aI9YlL
(°>1 "*¥)6 = o

*H 70 uorlonpoxd Syl UT pasn InogeT
pue Teatded oyl a1e Araarioedssx 7 pue °y sxoym ‘BUIMOTTOZ
°Yy3 sT poob ot1tTgnd sya Jo uotlonpoad sya I03 AbBoTouydsi
UL ‘eAIjQBSU ST X 03 30adssx yatMm (X)J JFo A3JTOoT3seT® BY3
"AI3sSnput pooH S3PTPSWISIUT Y3l uTl TIeasxd aTedS 03 suInilad
Butsesadep usym ‘pury ISY3I0 aY3 uQ -aar13Tsod sT ¥ 03 1o0adsax

U3atTM (X)F JFo A3TOT3seI® 3yl 'AIISNPUT pooH SI3eIPSWISIUT



IBUMsuUod 23ebaabbe syl Jo waTgoxd syl ‘SPTIS puewap 3yl ud
"SpIS

uoT3onpoad syl JO UOTISSNOSTP 9Y3 $938T7dWOD SIYL °SNUSASI Xel

JusSwWuISAOL ST 8pPTIS puey 3IST 9yl seazayum !poob o1Tqnd JO 3500

723021 3yl sT uorjenbs aA0Qe SY3 JO SPTIS puey ybta ayL

(x "'m)ypo = (%M1 + 1°M)3

:93BI XP3 SWODUT aY3 ST 3 oI9UYM ‘SMOTTOF SB ST JUSUWUIDA0HL
2Y3 JO JuTeIlsuod 212bpng ISYL ¥e3 Lswodur Jruorixodoxd
B JO suesuw AQ pPSDdURUTI ST poobH o1rgnd syl JO 2S00 BYL

- Awouoos
pPSsoTd syl utr psAoTdwsispun ST JINOgeT 3IPY3J SMOYS UDTUM
UOT3TPUOD BUTILSTD 2393IBW JINOGRT =Yl ST (G) ‘uoTdunsuod
309aTP I03J STCeTTeAR 30U ST POOH SIPTPSWISIUT SY3 I°YI SMOUS
UOTUM POOHL S3RIPSULISIUT SY] IO0J UOTIATPUOD BUTILSTO IoyIRW
2U3l ST (§) "UOTIITPUOD HBuTIeaTd jayIew Telatded syl ST (¢)

A/ = ()% !pue (°7) A1ddns anogel ueys ssoT ST
UDTUM S3TIIASNPUT T uT pslordwes InogeT oyl ST 7 !Arsaridadssx
D pue X ‘X 3JO uoTidnpoxd syaz UuUT pasn JInogel axe (°)"po
pue (")3/(")"®X ‘(")"OX !PSXTI Sq 03 poumsse ST YOIym Teatded
Jo A1ddns ay3 st M !A7saT3oadssx H pue X ‘A JO uotaonpoad

SUy3 ut pasn Teardeo axe (°)'pp pue (')3/(')Tex ’(')%0x sIOUM

(G) T = (I ''M)"pD + (X)F/ (T 'm)"sx + (d ‘T ‘'m)"dXx

(%) X = (d ‘x ‘'m)yx



(9) v/ )0/ () 0y %]y~ = (d/9) (pe/dp)

:SMOTTOJ
se D 03 30adsal Y3ITM (§) O3 () HBurierjusasijIip AQ POUTWEXD
8¢ ued pooH sIjeIpswIslUT sY3l Jo 9o01ad A{aeane pue poob
oTTand ® uo HSurtpusds juswurssocb ussmisq dIYSUOTIRTSI BYL

AJTTTqQOR Teatded pue apex] JO ursjled

‘T pue d ‘x ‘Y ‘X !ssTgeliea snousbopus

SATI 9Je 219Ul suoTaIenbs SATJ UI - (§) 03 (I) AQq pssSIasldDeIeyd
9Qq ued I0308s @3eaTad B3yl JO umIagIrIInbs ‘nH usATb v 104

"D 03 3o0adssx yatm

uot3ouny AJTTTIN JO8ITPUT SAO0QR 34l BUTSTWIXPW AQ PSUTWIDISP

8q ued poob o1tTgnd ay3z Jo A1ddns Tewrido Syl - snousbopus

ST D 'sToym e se AuUOuOD® 3U3l I0J ‘usaTtb se poob or1gnd

3u2 Jo Atddns syl soye3 I0309s a3eaTad syl ybnoyaly

(D (™M + TM)PD - (X + TM)In = [D (NI + TIM) (3-T))]n = n

:BUTMOTTOF SB US3QTIM S0 UBD uoT3dUNF A3TTTIN

109SITPUT SYI UTLIISUOD 3I9b6png Juswurssacb syl Buisn Ag

(°dx + T°M) (3-T) = %O 03 303fgns (D ‘O)n = n xeR

"poob Teurty syl Jo uortidunsuod syl

sT %D pue uotaouny A3JITTAN 2yl ST (°)n oI9uYM ’'BUTMOTTOF oyl ST



8

"UOTITPUOD JBTTWIS ® PIATISP 2A®RY (G8FT) OIoWeO pue (T86T)
Bueyp ‘xTpusadde 8yl UT PSSSNOSTP ST UOTITPUOD AJTTIge]s .

93eTPBWISIUT SYJ USUYM 3BYI SMOYUS OSTe (9) ‘pPoof 83eIpswIsiurl
33 3xodxe pue poob Teury syl xodwr TTTM poob o11gnd saou
seonpoxd UYOSTUYM AIJUNOD SY3J USYJ STeOS 03 SUINiIdI SUISBSIDSP
Jopun p3onpoxd ST poob sijerTpsursiul Syl JT ‘puRy ISY3I0 SY3I
U0 °"9TeOS 03 sSuanilsI BuTsesIdDUT JO SUOTITPUOD Ispun padnpoxd
poob sjeTpswrsiut oyl 3xodur pue STEDS 03 SUINIDI JURISUOD
JO SUOTITPUOD Ispun psonpoxd poob TeuTly syl 3xodxs TIIM pPoob
o11gnd sxouw ssonpoxd jeyl Arjunod syl ‘AT3usnbsasuo) - Atdesyd
ATeATieTaI poo6 Teury sya sonpoxd ued poob orTagnd saou
ssonpoxd 23eyl AIJUNOD 3Y3j USY3l STLDS 01 SuInisx HursesIdur
Ispun paonpoxd ST poob sieTpswIsijul syl (ITT) palordwsaspun
ST anogeT pue  STTqOoWT ATTRUOTIRUIS UL axe  aInogeT
pue Tej3tded (TT) soT7ddns J030®I pur ABOTOUUDS] TBOTIUSPI
(T) ®A®RY S9TIUNOD OM3 IJT 3Jeyl SSTTAWT STYl ‘pPIIom AIJUNOD
-OM2 B JO IX23U0D 9Y2 Ul °STgeas ST untagqIriinbs syi pur a1eds
03 suianisI bursesIdUl JIspun psonpoxd sT poob sjeTpsunIsiur Sy3l
se PuoT se poob o1Tgnd sy3 Jo A7ddns syl 031 pa3jelsa ATsariarisod
ST pPoOS s3eTIpawIajul syl JO 201ad saT3lelsax AIeane syl ey
smoys (9) ‘oxsz ST ™y uUSY] STEDS 03 SUINISI JURISUOD I3pun
psonpoxd ST X JI " (sAT3ebou) satarsod st My usyl Axjsnpur
X ®y3 ul Treasad sTeds 03 suiniax (bursesadsp) Bulsesadul
usym oTqe3is sT unmtIgqIiTinbs a2yl 3eyl paptaocxd sat3ebsu
ST y 'y pue ¥y 3o ubis syl uo spusdsp (g§) 3FO ubis SYL
"SIUSTOIIISOD JUBASTSI o3 JO XTIJRW SY3 IO JIUPUTUISISP SY3

ST vV pue X 03 30adsax yatm (X)J JO A3TOTasels syl sT “y axsym



umMoys o ATISES URD 3T ’‘SITRIJUNU 3Y3 ST X POOH 21RTpPawWISlUT
SY3l uSyM "SJTeJIPWNU 23yl ST X Apnis 3ussaxd 2yl Ul
*S3uUsWLAOW JI03DRJI
pue epeal JO uxsjjed syjl usC SdUSNTIUT ou aa®rY poch or1gnd Byl
Jo A7ddns oy3 UT S9SOUSISIITP USY] ©TLOS 03 SUINISI JURISUOD
Jspun paonpoxd ST poob ojeIpauwIrsjul 2yl JI SIEDS 03 SuaIniIsa
(Putsesxdosp) HursesiduTl Jspun poonpoid ST pooS S3RTIPLSWISIUT
82Uyl se BucT se Te3Tded (ubrsx0j) OTISSWOP I0J sburyoxs Ul poob
Teutl a2yl (23axodxs) axodwt TTIM poob orTgnd axow ssonpoxd eyl
Axjunod 8yl eyl SOTTAWT (L) ‘POPRII-UOU ST POOS S1RIPSWIDIUT
SYy3l pue pspeil ST poob Teury Syl (TT) pue ‘STTOUMT
ATTeUOT]RUIS3UT pue psloTdwsaspun ST JInogel (T) oIaym
pPTIoMm AI3Uunod-0OM3 B JO 3IXS3UO0D aYyj ul -poofH uotidunsuod poob
TeUuTI 9Y3 JO SuI9l UT paJnsesw ST {911393 uo uxInisI JO 83jex
2yl - Teatded uO uINlsI JO 93X UNTIAITIND® Byl UT SSBaIDSP
e 03 spesa] poob oTraqnd SyYaz JO uorionpoad Syl UT SSESIDUT
ur usayl 2Igeis ST unTIgITInNbs 8yl pue 2TeDS C©3 SsuIniag

Butsesaour Jepun pesonporxd ST X USYM IBY] SMOUS (L)

(L) v/ {2/ ()%dy®1®y = (2/D) (Dp/Ip)

:BHUTMOTTOT 2yl

UT P3SSNOSTP ST Te3Tded uoO UIN3ax JO a3l umTIgqIiiTtnbs ay3j pue
poob orTgnd sy3z 3o A1ddns syl ussmisg dTUsSuoTIeISI 9UL

‘9peI] TRUOIIRPUISDIUT JO ulsljed Sl SUTUWLISISP

10U uedD 3uoTe poobH oTTgnd Syl Jo ATddns 2yl UT SIDUDISIITIP

usSyl STeDS 03 SUINISI JURISUOD IJ9pun pesocnpoxd ST poob



0T

- [/ )Peal ()% (7)Md)

- [()™2/()™0a]1)% = (9/K) (Dp/A0)

(8) 0 > v/{l()=/()¥a][( )%/ (")¥4d]
- [T/ () Pox1¥ X% = (%/9) (Dp/XP)

:MOT3( PSSSNOSIP
ST POOHS 9JeTPSULISIUT SYJ purp TPUTI Syl JO uoTionpoxd syl pue
poob otrand sy3 Jo Arddns syl ussmisq dIYSUOTIRISI SYL
‘poob orTgnd sy3a
JO 23500 Teutbaew syl Tenbs asnu Aed 03 sssSUBUITTIM TeulbIRw
2yl 2¥ey3 saaTnboax ‘SINI S,UO0STONWRS SP UMOUY OSsTe ‘SNl
388 23SITI SYL °"PIOY 3Jou sao0p poob oIrgqnd jo uorstaocad syY3l
I0J STNI 3$8Cg 3ISATI SYJ JBYI UMOUS S ued 3JT ‘uotiouni AJTTIan
309XTPUT SY3 HUTIILTIUSISIITIP AQ ‘SSed ' UYons ul °oI3z-uou
ST Dp/Xp ‘po0H 2j3eTpawWIslUT Y3 FO uorionpoxd syl ur T[reasad
97e0S 03 Ssuianisa SIJeTIRA JO SUOTITPUOD sB Huol SY
*I9MOT ATSATIRTSI ST
Teatded uUO uUIN3SI IO S3RI BY3 SIdUYM AIJUNOD |YJ 8 TIIM poob
o17gqnd sxow ssonpoad 3eY3 AIJUnoo syl usyli ‘ss11ddns 103007
pue ssIboToulydsl TeOTIUSPT SARY SOTIJUNOD OM] IT ‘sSpaom sTAWTs
ul °ST7eds 031 suinisax (Hursesadosp) HBursesiour xspun psonpoxd ST
poob sjeTpsursiur syl se HuoT se Teatrdeo (axodwrt) 3x0dxs pue
poob eqexpamxa:ui 3yl (3x0dxs) 3zodwt TIIMm poob o1Tagnd saou
seonpoad jeyl AI3unod |yl USY} ‘psSpeIl ST poob sS3rIpswWISiuT
SYl1 puUR pepeI3I-UOU ST poobH Teury SYl (IT) Ppuep S]Tqoumut

ATTeuoT3ivUISlUT pur paAoTdwsaspun sI JInodgel (I) IFT 3yl



T

‘9TeOS 03 SUINIBI JURISUOD
Jspun pesonpoxd ST ¥ PuUR SUINISI STJRTIRA JI8pun pasdnpoxd
ST X JT pe3dosjje o 30u [ITM Apnis 3jusssad syl JO s3Tnsax
Clopl qpﬁn umoys aq ATIses ued 3I °"STEOS 03 SUINISI STgeTIeA
Ispun psonpoxd ST X PUR SUINISI JURISUOD Ispun psonpoxd ST X
Jeyl uoTidunsse 9yl JO SIS SYyl UO paATIsp axe Apnis jussaxd
2Y3 JO €3TNSsaI 3L °~SIUSWOAOW JIO0JOBI pPuUR opeal Jo uxaijed
3Yl SUTWISISP IJouued Suole poob oTIgnd =ya Jo uotionpoxad
9U3 UT S9OUSBISDIITP ‘STeDS 031 SUINIdI STgeTIeA IO 2DOUISOP
SYa Ul ‘spIom I8yizoc ul g = (I/D) (De/ape) = (d/D) (pe/de)
usyl 0x8z ST “y JT eyl SOTJON "o70x juejaodwt ue sAeld areos
03 suanisx aTgeITaea Jo sdusssad syl ‘Apnis jussaad syl ug
"pooS Teuti Syl 3o uotionpoad SY3l S9svaI09p poob
oTITand 3yl Jo A7ddns 2yl UT 9SLaIOUT UR eyl sSoTTAWT yoIym
37eOS 03 SUINISI JURISUOD ISPUN padnpoad ST poob s3eIpswiIailiuTt
23Ul IT =AT3IeHSU ST () JO UDBTS SY] ISASMOH "POOH S31RTPSWIS]UT
syl 30 uorj3onpoxd Syl UT SuUINISI BTgeTIRA JO Sdussaid syl
uo pusdsp 30U s80p (8) JO ubrs Byl "ILSTO 3JOU ST pPooL TRUTYT
3yl 70 uotTaonpoxd syl uo 3doedwr S3T sesxsym X J0 andano syl

Seseagdsp pooH oTTgnd aya Jo ATddns Syl UT 9SBIIDUT UY

(6) & v/ I )%/ )¥Al[(t)o/ () %a]
= [() %7 ()™ a1l ()yo/(")%d] )9y



¢t

UTTYO-ISYDSHDOSH PIELPURIS B JO 3IXS3U0D aY3l Ut pioy oste xaded
STU3 UT PSATISP S3TNSaX 3Uy3 eyl 3no Hutijurod yjzaom ST 3T
"9TeOS 03 SUINIBI STRTIIRA
Jo edussaxd syl uTl pPIoY 3Jou sao0p poobH orignd J0 uorstaocad
Tewr3do 8yl I0J STNI ,UOCSTSNWRS ‘UOCTIATPPER UI "STeDS 03 SuInNlal
(Butseaadsp) BHuTrsesadUT I9pun psonpoxd ST PooH 93eTPSWISIUT
3yl se DHuol se Inoger JO SISOTAISS dYI sizodxs pur poob
(e3eTpsuwrsjur) TeUTI 9yl sixodwt poobH oTTgqnd saow ssonpoad
Jeyl AIJUNOD 3yl ‘pPopeIl-ucu ST pooH (TRUTI) 93BIPSULISIUT aY3
pue STTqOW ATTRUOTIPUIS]UT ST Te3Tded USUYM °"STEOS 03 SUINISIX
(Butseaxnsp) BHBursesIdUT Ispun psonpoxd ST pPooH o3RTPSWISIUT
3yl se HuoT se AI3sSnpul 380D (3uejsuod) HBursesaosp 30 ndano
3yl (s3xodxs) siaxodwut poob orTgnd saow ssonpoxd 3yl AIJUNOD
syl ‘A3TTTgow JIO3D®I OU ST SI9YJ uSaUym '3JBYI UMOUys ST 3T
‘pPTIOM AT3Unod
-OM1 ® UT 3peil JO uxsjjed a9yl JoTtpsad o3 pesn sT saoTad
aATIeTax Ayxeane pue Hurtpuads juswursAob usamisq dIYSUOIIRIDI
9yl JO UOTIODATP SYlL ‘paioTdwsIspun ST JInogel sobem
PTbTa 03 anp Ing pslAkoTdws ATInF ST Teatded °~SSTWOUODSSIP IO
SSTWOUODS TPUISIXS UBRTITRYSIRK 03 303[gns ST pooH 23BIPSWISIUT
syl Jo uot3onpoxd oYyl c-anogel pue Te3tded IO suesu
Ag psonpoad sT ‘uoTadumsuod JO0J STgeTIRAR J0U ST UYDTUYm ‘poob
27 TPSWISIUT 3YL "pPooH sjeTpswrIsiur ue pue xnodgel ‘Teatded Jo
sueaw Aq poofH Teutli auo saonpoxd UYsTym AUOUODS sATjejussaadsa
B UuTr ssoTad SATIRISI A{Ieine pue sploygssnoy uo Hurtpusds

JusuwuIsA0b ussmisq dIYSuoTieTaI 2(Yl sIspIsucd raded sSTUL

s)yTewsy HBUTIPNTOUOD ¢



el

'SNOTACQO aI® suoTjenbs saoge oyl JO sBUTURSW DTWOUODS 3YL

‘SAUrIsuUOdD GAIQISOd 20 073 plaumsse aI®

(g pue ‘g ‘“g ‘*g ‘") 3uswasnlpe jo sposds JuLASTSI SUI DIBYM
{T - ()" + (X)3/(7)"%X + (")™&}'9 = 3p/TP
{X - (*)%x}% = 2p/dp
{™ - ()P + (X)3/(7)78X + (")70&}'9 = 2p/Ip

{(xX)3/()® - d}g = 3p/XP

{()" - 1} = 3p/ip

*STUETIIRA JUBRASTSI 33
JO SATIRATISP SWTJ Yl ST SPTIS puey 3JST SY3l aI9Uym ‘suorjenbs
PUTMOTTOF 3yl Jo sueaw Aq paqrIosap ST ssaodoxd juswasnlpe
STweudAp  pejernisod 8y *SUOTJTPUOD A3TTTgeas Z3TMINH
-yanoy 2Y3 SAIISP 03 Pasn ag OsTe ued (§) 03 () sucizenby

xTpusddy

*Burigss
Jusssxd sy3 ur STdwrs SJcw ysnw ST eagsbTe 3Yl ISASMOH
*OI3sYlowoy pur TEOTIJUSPT I S$83se1 SY3 (TITIT) pur spoob
@3eatad sy3 pue o17gnd syl ur sTgexedss ST uoTaduny AJTITIN
82Uyl (TIT) ‘sATsusiur Te3atden ATrenbs sie s103109s 2a3eatad

syl pur O17gnd 2yl (T) se HBucT se poobH oTTand ' YITM Topou



At

"aATIEH3U ST Y JTI POTISTILS ST UOTITPUOD JURUTWISISP 3Y3
"ATIESTD 'Y O3 TEBDTIUSPT ST ’‘JeTeds saTiTsod e I0F 13dsdXd ‘ST
osed jussaxd SY3 UT XTIJeW URIgOoO®[L SA0Qe 33Ul JO JURUTWISISP
SYJ " JURPUTWISISP SY3 IO0J spuels , | |. 2x8uym ‘0 < || (T-) 3eya
seITnbax SUOTITPUOD AJTTICRIS ZITMINH-YINOY 3yl JO 3uo

‘UOTIDUNI 380D JTUN SYI JO SATIRATISP

Teraxed ssoxd oyl st (°)Fo pue xe/(X)3p = () 3 oIdUM
I- = SSe {()¥px = "Se

C()TPD + (X)F/()TeR + ()™Dx = e f(f)" = e ()" = T
0 = S'e f(")¥x = e 1 ()¥x = e I1- = e ()% = e

f0 = Sfe f()¥dx = e I()¥PD + (X)F/ ()X + (7)ToR = R
LLCDFI/00) 3%-(7) 317 = e ()% = Te !g = e

' o= e (X)F/(7)Te- = e L [(7)31/(7),F()d = Fe g = Tfe

g = Ste ()%~ = e (") - = fe g = e g = Te

2I9UM

SSp 43 €Sp Sp Isp
Stp Pip £rp (442} Tfe
S EE ?Ee € EE ZEE TEQ =

S Z*e T’ZE €Z~e ZZ*Q TZE

S[p f[p EI*Q ZIE TT.E

:HUTMOTTOF SUY3 ST [ AQ PSI0USP ’'XTJI3eW UBTqODEr

JueAST3I SYJL -PSPNTOUT 230U ST uoTjelsxdiIs]iul Y3l SI0I8I2Y3J



ST

'STWOUOXNOTRUOTIRN AINJ 3IJTIYDSITSZ , '9pei], TRUOTIRUISIUT
Jo Axoesyl aangd 9y3l pue sanduy OITqnd. 'y "W ‘ueyud

"GIT-€6 ‘8 "TOA ‘8L6T ‘SOTWOUODH TRUOTIPUISIUT

JO TRUINOL ‘SBTIJUNOCD YDTIY-SDINOSDY PUR JI00J-9DINOSSY
AQq surted sperl JO bButaeys oyi uo, PTWeAYo "W pue ‘W ‘duey

"E€TE-80€ ‘¥86T1 2unl ‘reurnop orwouody ‘juswdolsasg
TeuoTbay pue sindur pepeRIL-UON ’suinisy Burisesidur, ¥ ‘TUTR]

"$L6T 'PURTTIOH-YIION :WePISISWY ‘II TOA

SOTWOUODH 2ATIRITIUPNY JO SISTIUOIS '°SpPe ‘UDIJIUSY 'J pue
JI03eBITTIIUI "W Ut , 'Axosyl A3TTeng Jo suorledTtTddy, ‘3I9MmeI(

"166T '€I8¢ "ON ‘I9ded BUTHIOM

¥IEN o '9peIl JO UuIslijed SYl PUR ’IJUSWUIDA0D ‘obBejuRApY
eaTleIRdWo) sSnousbopud, | ‘ReTputg pue "y ‘ePTIRID

"GZG-TTS ‘1867 I200100 'MSOTADY

DOTWOUODH TPUOTIRPUISIUI , ‘Spell JO AIosyl =23 pue ’‘sTeds
03 suanisy oTgeTIRA ‘SSTITTRUISIXET UOTIIONPOId, ‘"M ‘HBueyd

"PTIP-80% ‘G661 Isqueidss ‘uorieibejur

DTWOUODH JO TrPUINOL, ‘,SPRI] TRUOTIJIRUISIUI PUR SUINISY
Bursesadour ’‘spoob oTTgqngd uo HBurpusds JUSUWUIBACH, ‘S ‘IeMUY

"98

-GL '$66T IDQUIM 'TPUINOL DTWOUODH TRPUOTIIRPUISIUI ' ,9pPeIlL
Jo aueuTwIsl®g ® se 3ndul OITgnd oIgTasabuc) ¥, ‘S ‘Iemuy

"08T-PLT 'Z66T wumany ‘uor3ieribslur OTWOUODH

FO rTPUINOL , 'SeTWOouUOCDE paAoTdusIispun usSsmiaq SpPRIL JoC
Ulsijed a9yl pue satIisnpul uc HuTpusds JUSWUIDAOD, ‘S ‘Iemuy

“L0P-00% ‘0661 APW ’‘SOTWOUODH FO TRUINOL
ueTpeur) ,’‘speil JO JueutwIsilsg ® se Jndul STTgnd. ‘Y ‘9qVY

SseouaxaJey



91

‘GP-GE 'G86T ‘9¢ "IOA ‘ATxeazxend ssIpnls OTWOUODH

. 'UOTIRZITRIBUDY VYV :POOH SJILTIPSUWIDIUI OITANd © YIATM
2pe1] TPUOTIRUISIUI PUR SOTITTTISSOd uUOIIONPOId, ' H ’'0O30ureo

"20v

-68¢€ ‘6961 IsSnbny ‘sSoTwouodg FO TPUINO, UPTPRUPRD , 'SpPRIl
JO JURUTWISISQ ® S STeODS 03 Suanisy Hursesioul, ‘"L ‘UTATSK

TLL9-599 ‘8L6T ISY0300

‘MBTASY DTWOUODH TPUOTIRPUISIUI , 'Awouocdd usdp ut Arddng
SPOOH BIRTPSULISIUI OTTANd JO SoSATRUY OTWRUAQ ¥, [ ‘URTTTWOW

"LST-€PC ‘6L6T ABW ’'SOTWOUODH JO

TPUINOL UPTIPRUBRD , '9PRI] [PUOTIPUISIUI PUR ’'SSTJITTTIYTISSOd
uot3onpoxd ‘sandurl OTIOnNd. L ‘URTTIWOW Ppue ¥ ‘ButuueR

"9GT-TET '€86T ‘€ "TOA



“76-T96 [ 10102 12Spng [p4apa uplpasny ayi fo asv) Y[ Lopionpaing
Jo spapopy usuvysiy puv apaqung ayj S661 "d ‘198mquey pue ‘g ‘A1d9[joQ

Krp1qop 1p1dp)) PUOHDUIAIU] PUD UOHD]2.LL0)) JUIULSIAUT-SUIADS “G66T VTN “WISBL

paunupx -2y 110day uapsiig
ay1 pypasny sosel Y Jo sffiuvy fo 1ovduy onuouodyg Yl v661 N ‘BUBPIRMLIIG

WY JUFULSNIPY
pamy ayi Jo asvy) ayl K102y ] 2210y IIqnd Jo uoupdusaau] (poradug uy “pe61 [ ‘M0D

"UIIYOS
1nd 2uipA v 03 uondnpoid advin ur asuodsay Kjddng ‘y661 [ ‘MOD pur ‘D ‘Ourey

“20UDISISSY
Jupugsnlpy amnousy uo aandadsiad 210y o1qnd vV 1661 “d ‘UOSPIAB( PUB ‘[ ‘M0D

“UOYDINPT 42YSIH S, DIDLISNY Ul SLOIDITPUT OUDWLIOLI] YI1DISIY 1661 "D ‘STIRH

“£1140NPOId YO4D2SIY
Jo sjupunuLia1aq ayi fo Ma19y v 13[22ng KIANINpoLd Yl SulAJosay 661 "D ‘SHIRH

“24N1D.] 19Y40WUON Jo K102y ] SJlopM ul s241302ds434 1661 "H'd ‘K110

"1PPOW DD D U0 pasvg sisAjpuy
Ko10g v DYPASNY Ul UOISS2Ida(T 1D2.LD SOEGT Y3 WO £124023Y “$66T N “BUBPIBMLIIS

‘Kwouooq mduy
onqng v ui sasuvy)) apv.i[ fo suia ] Jo s193ff7 “$661 WAV ‘UPPOSWRYS pue S TEMUY

“$IMUUOUOIT] pUD SUYUNOIIY
uaamiag S1a110ing 0I180]0poYIap] U0 AON V “He61 "D ‘uosYorf pue ‘H'q ‘Amd[oQq

"SHYIID Y JO 19POIN [PIUDUIYDIN D PADMOL 4661 T “USINg
‘syung ay1 puv svjsnoq L0 “v661 ‘O’D WPIWS pue [ ‘Udng

‘DISKDID Y
ur o170 £4vjauopy puv suoypdadxsy puouvy 661 "AvS-3uof ‘SUOX pue T ‘9Z[YdS

‘8L61-H061 VIDUSNY
ut nauaSopusg ffuuvy fo sisdppuy poradug uy pe61 'S ‘WNIYM Pue ‘H'g ‘A1sfl0Q

YLOMIUDL]
pmdaouoy) v :uswdo]aaa(q (prouvul pun uoyviaiuy [prouvuly “ge61 T d ‘OZ[NYOS

*284N0281(]
Y2.402$53Y JO [aPO D :$OMou0Iq Jo somuouodq Y[ "¢661 A'd AIO[[0Q Pue T ‘SIEM

prayravdy Jo [apojy »
PILfY YINoS ISUIDSD SUONIUDS P4 T pup Juawisaau] ‘7661 "4 ‘A1orjoq pue D' ‘Aipred

soruouody ut szaded SunjIops ANN

6l
81

L1

91

B!

h4!
el

KAa!
11

01



"DPOUD?) Ul SIUDLSTUIUL]
appwa.y fo sSunuipg puv uouvdyivd 1YW 4109077 9661 WAV ‘UIppnsweys

IS61-1L61 -vppUv)
ut dvoy sSutuipy 4apuan) ayy uo uouvzou) Jo 1937 Y[ 9661 WAV ‘UIppnsuwreys

WIWULIA0D) Jo $O1UOU0IT Y1 Jo s1iddpay v 9661 "d ‘AId1[0 Pue [ ‘SI[BM
"SIUWOIIN() [DIS1,] PUD SPOOD) dNqny ‘Si1udy ‘9661 "DV ‘UOISUIYLIO M
"C661-6861 vpusny ul £21104 1SN0 Jo Ma149Y ¥ "9661 ‘[ “MOD

"SJUDAD)

iuswiza08apup Sunuvpdx wi sayovouddy ao10y) ongng snsaaa LusdLf /K nnby
pUDAASAY Ul WSYDLIPa] PISLY  "S66T “H'd ‘AI9[[0@ PuUB "DV ‘UOISUNIIOM

ST

R4
R 1
K44
1T

0T



