
S~wuinisKianiaaads 
~ ~ o ~ a i n m ~ w i u u . m i m u ~ ~ I u ~ ? , ~ ~  ~iluns:uqunisdiims~~dd~~unIdi~n~ou 

u t: n ~ u u ~ n ~ ~ d n i ~ ~ n w ~ ~ i i 8 5 1 u i n i s r ~ n : : f i i ~ u n ~ n u o ~ n i ~ u u k ~ ~ ~ l u u b i ~ ~ ~ a i n  

i i w u i n i s u o ~ a ~ ? ~ ~  ~ ~ h ~ d ? u ~ ~ f l u o n n R ' o ~ n ' u ? ~ a u i n i . r d u n n c i i ~ a o n ~ u o ~  

sliidu ? i ~ l u i n i s n i m u k u o ~ m ? ~ ~  ~ ~ d s l e a u  4 Vnnjff 

I. unn isvutkdur i~~du (Local Era) ~ilu~nrilltduri~iudnistddu~uuoc 

n u i ~ u i ~ a i n q ~ s d ~ d a u n " ~ n . r ~ ~ ~ n i 6 ~ n i s Y n n n o ~  Erie ( u i ~ ? r u n : ~ n m u l r r ~  5 w i d  

nour~ i io i i  nn'uunuini)~d ol.a'uuddlufl 1823 ~n u\udqd usn6nisuudddqu1~d~~u 

nisuuri~n-di~ ~rmmisuuci~s:urwiilnn ~fiouor tBul~lajl6 ~+oiiirilulflfiii: 
eYcr w u t: Y d cioa~Wuciiuuli~puin nuulugnuuwou~~nrqmniw~iuin n~uu~unwunqnurmysd 

diinis~n~~nl~ajwi~n:3'uanrUa~~n"or1 LVI Appalachians ki l rnsAinis~nunsdin'n 
t: ' A  ~riu~~A~u~lnnlufl~~durriiuu~uo~ainnisaruud~~~fl~~~n:w"nan'run'11~bv'a?r11u'~ 

~ ~ n d ~ n ~ i u G ~ ~ n i s u i ~ n n n i ~ n : ~ u o o n u " u G o ~ ~ ~ u n i r ~ u n i ~ u u d a ~ ; l u ~ n ~ ~ u ~ d  n i s  



t t 
uuim~n*n~~n::r::uenirwu~ rriiuu 

2. L I R V U R ? J ~ U  rqon LVILLQ~VII~~IL&I~ (Trans-Appalachian Era) LUU? nd i j  
2 d  nir~r~tiirmniruuir~daudo~t~3'1~~11~~unnirnt?uoonn'udu#nirm::7'uo1n l o r  

~(ianruiuowwiait8eu drr~unirr~rnC(h~iqiiomno.~~m Erie n i u u i & u n i r ~ n ? r  

d R r . ~ r b e l j ~ u u a ~ i ~ u i n n n i r  (i~uinrior~udr~d~::uiru~~n::~nninisd rdu-rmq 

d1u~udin'm~r~rimuifn~iirnuudd?runiw~6) ~~n::~auin'dnirwii~nirfo~dwiu 
t d 

L ~ ~ ~ L ~ I L L ~ ~ ~ I ~ I L ~ U U ~ L ~ ~ ~ ~ M ~ ~ ~ ~ V Q ~ ~ ~ ~ L ~ R ~ U Y N C U ~ ~ ~ ~ ~ ~ ~ ~ ~  ~YmRuof 
d  ucc % n i r n n ~ q u  h u o f n  r r n r u o ~ f i  ~ n u i r ? u a f n n n i u ~ ~ u r ~ o r n ~ u i n r ~ ~ ~ : : m ~ n ~ ~ m  

~ w ~ i r u u i r h u  uowwini~(iiuu~6n"rnirnnar Erie rrnefold 

ni.rrnlmfniruinrun:%nnnir~uqmu~u~fd (Midwest) dr a J nir 

n t 7 ' u n n u a r ~ o w ~ i n i ~ d u u ~ ~ u ~ n a d i r f ? ~ ~ ~ ? ~ u ~ ~ : d  ~ I ~ L ~ W ( I ~ ~ U L V ~ J ? B ~ L L R U ~  

(New England) nlr nt?uoonuarr~owwi~ll~~u(~uu?nrun:?uaannau~w~a6iu 
d dm ~ i u c f J u ~ i ~ u n ~ u a ? r r n u R n )  ~rnmuldqmu~u~rnslrimui~X~~dru'un'u~ucr'iain~~m 

n~?unnnn1dArrior~d~uuldfli~sa'unir~ijn6iu~n~i~n~~u~~nunir~n~mr qd~rA 
s i a w n w 8 n ~ q ~ ~ a i n n n n - i u n n n i r d r ~ n u d d i n ' m o ~ ~ i u r ~ r ~ ~ u l n k ~  l6uuiuaan 

rY t d c  ~dodir~j~m~~~o1iu~~u~~#unirniwuirC(Gwuiuunrnrdunnor ouu  ~rnernr ro ld  
eYa - ur~msuurirnidrn~d~1::~oaJuiu"uariir~~mri~ah rrci qnun w ~ r i a i a f i u n  

crd a l 6 i i l i l u $ n u a r m l d  r i b r a i n ~ u d w r i o u ~ l  1860 drr~udn~nnmn.nunnid~d~ld~u 

m i 2 ~  i?u ~riunirm~d~douciorewii~~un~wGan'u~~n~cn'~rij~auuin ( ~ c i u n i ~ r o b l  

qnrr3.m 7 ~~uni~Rrir~Bauciannne~uaan~uo1::~~nn) unruu imuar r i r~o ld  ( u ? ~ i r  

buron.au#rwun) Ar~~ndirniraullirnu~'1nl.a'f~un'rdl6 
3. unsold (Train Era) 

L L ~ ~ I H M ? ~ Y  s t  l ~ u f l f 0 ~ d l ~ ~ ~ n i ~ 6 i ~ n i f 2 1 ~ ~ ~ ~ i ~ ~ ~ ~ d ~  i 830 udn i r  

%huiIud?d 20 ?hhinntun' lilu1d16.a'iuin aun f t& f rd? r  r?nitb'u ~ ~ 6 3  1870 
I 

tilu6uu1~riioln*j1~ilu~nuo.~raldad1~rrn'a?r l~un~iuui~uorriunir~nlduuiu 

rrjuu"utr 200,000 l u f l u n n i ~ i u a  so 3 (ain 52,000 1un"~u~ l  I 870 r~uiir 252.000 

lufluil i 920) ~o~vr[~niu~~ur:uuni~~~bir#rnu~~n::tu~id~~i~d~m~riiis::~~U 

ni .~uudr~: :u t lncSl l ioh ~daroinIrir~urudoerillu5"ani~uui~d L ~ U ~ U ~ U ~ I ~  



4. ~ ~ ~ ~ J n l ~ l l d d h  (Competitive Era) 

~ u i a d i a a i t ~ ~ r r i ~ r : u i  ad  1 91 5 ~ilui iuui  hsadisszuunuu~6~$uw'ob]ui 
G u o i i ~ h  ~~1u i l t i ~d1n 'nkn i~8ou j~d i in1~wi3 lu1r~~~~uu6dr l1&~~s~~0~ :~u  

~niousnurs~n~donisuui~ni~nuul& ~ ~ j m n ~ t n s i u l a n n f d d  i ?;uqnnrnis 
u u k s : ~ j i i ~  L ~ O J ~ I J  q l n u l $ s n u n n ~  ~a~l~uaz~iiuan'unisuui~~I]~~uu 
d oun'ijniswi~lui~u~~d~Cun'unisuui~ni~~n~d~au~6~rri nisuuidnitrio (pipeline 

transport) d ~ ~ $ u u d ~ ~ i ~ u ~ f l u ~ n  n i w u d ~ n i ~  oinindd 6 U I U ~  1 926 ua:nisl% 
V 

fioCurn8oucr7urn~o~uu6ii~(laafii~?u n i s u u i ~ n i ~ $ i  
n i s ~ ~ j ~ ~ n n u l a n n R d  2 &huuodsd~~unisuui~~nusauan~dain  

drnuiiriniauii~~iiou 70% lug 1944 ~n8odudds:u ia  37% luS 1992 luua:d 
' I  nisuui~mtnuu6ausnuqnfilinri?u~fiuuuuin 

d nui:  James 0. Wheeler and others, Economic Geography, p.108 
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~d afioisruiain$i~ib'n~ssqnuodnisuudd ~~0ia:ds:nn nisvuddnid 
Y 

snldo:drindqupd7m socn~uiiianimudt6~usn~ss~n uud~rio L L ~ ~ I J  Jimu 
d d  d: d' 11<u Imli~s:~nnuo~nisuu~~nu~i'~Cn~ss~nAi~m~iionisuu~~ni~oini~ ndu 

u d u  ~ifodoinnisuuknid oini~d~mnri iuuk~dtd~n'b.a 'b~ on isuuddiun inr t i~~n~~i  
d: 

rrn:dynCii~p~rii~u 
adidlsAmiu fi?~nsi:~~in~md~uuo~mu~6oinniruudd~~dn:drr ~nwo: 

w~ . i in isuu i tn i~nuua :d1~u~~~~o inmu~6s~u~~m niluuiniunisuuciJni~ainia 

m~snld n i t i i  ~~nrni~vio 

nisd~uuls~l~~uuuoonis~uk~ui~~unisuu~ni~nuuci?~sn~sspnuin 

~ ~ I U R M T ~ Y  riilfl~fianid?u~di uu~~dnddaduodfionssuni~ ~~1sw~fio'b~d rdodoin 

nisd6uquriiuu~Jiiu~~d'u (~~siriiuuddnidnuu~~wdniinidsn~d) lmufionsso 

niswfindir q duu~l~u~-~t~~ln6jmnim~"sou"s~~ruddds:"11ins~ui~~ri,uluin~~~u 

iha141aosds 
K m ~ d i u u i ~ i r u 6 1 ~ m u M " ~ ~ d u o n o i n o : ~ n d i ~ u m 2 i ~ u ~ ~ ~ ~ d s n i ~ ~ ~ ~ i ~ n i ~ ~  

V - 2  s : u : n i t u n ~ u ~ u u a ~ ~ ~ i l o ~ u 6 u ~  (i7u riiI~nis~~~um~nsiciiuui~~iluns:~~unis 

d t d b u  l m u ~ a w i : o d i ~ i ~ ~ d o ~ i ~ a i l : ~ c ~  otnisd~hui f io is~~i6au 

~msiriiuuddoiobbdd~6~~u 2 L L Y Y ~ Q  

1 ) Kmsidiimmiu~fimuod~u61 (commodity rate) d~~rftaKmsi~~nnviidCu 
mlal~~~uosiu61 

u d -  
2) K m n d ~ m m i u n ~ u u u i  (class rate) d~iuninono~Iun~u~~u~Cuo: 

f i m I u ~ n m ~ ~ u ~ ~ u ~ u m  r5iIriinisfim ~msiriiuuid wrmqntu 

~ ~ o d ~ i n n i s ~ m ~ m s i m i u n ~ u o i o d ' 1 ' 1 ~ ~ i - 1 i " ? " a n i s ~ n ~ ~ u ~ i u u i ~ ~ m n ~ i t ~  

rii'bfl6up uriiuui~didn'u6qu Kmsi d E m ~ t  r ~ l u k n ~ a i  ~ ~ ~ ~ : ~ 1 1 ~ " b f l ~ ~ a ~ d L L 6 j a ' b k  

n l s ~ ~ r i ~ ' n r 6 l ~ d l d L ~ ~ ~ n ' ~ ~ m 3 l d ~ e 1 L L Y Y  commodity rate ~d~nonordlnji~msidfim 

LLYY class rate 

M ~ n n l ~ l M ~ m ~ ~ n d l ~ ~ ~ d ~ d ~ l o : : L f l u b L ~ ~  commodity rate M%IUUU class 

rate d 2 ~Knnisto 
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1) f i l M u ~ ~ i ~ h ~ ~ n i f ~ f l ~ ? n i f  (cost-of service rate making) h n l f  

fii~un~m.n~iuuciriio:~ilu~viiInu"uo:~oi~ mioin6uyu~unifuudr~iltbh~~ tdu 

a:6a~l#flortZu~!olj ~ u n i t ~ m n ~ n d i u ~ ~ o 6 ~ r 2 ~ " a n i ~ ~ ~ ~ ~ l u n i ~ t n ~ o u u ' i u ~ " r ~  
Y d  Ii n7.ruu~irtqud?uimuin~tn:~ii LAUQVPJOISS iusl'iL~ud5:tnniju~uonuin~"ro~d 

~~n:niruuir~ilu~ru:nirIni~"rahn ~fiu6u 
A 2) ~ l M ~ ~ ~ l ~ ~ f ~ d l ~ ~ ~ ~ ~ n l f  (value-of service rate making) Tl4dlMun 

rnus:~n?iu!mcl~uuorgd~dddauinisni~u~i~u"u lmuo:AnknPh~?uEln(ild 

gd~~n'siouini~uuciJdn-nu!ns?u*ou (inelastic) drldiuriFn6id4itilu6o'o.suuk 
i ruc i~~o~~r i~uIouin ib 'n i i~m~i~ iuuu~o: t i lu tv i i In  ~w~i rn isdg~~; lc i5mc l~uJou  

~ u i u n ~ i u i i n i ~ ~ ~ u k ~ i d i u i n i ~ Y ' u o z ~ i ~ M " J ~ ^ r u i a n i ~ ~ . a ' u ^ r n i ~ n m n r ~ ~ ~ ~ ~ ~ ' n  Jou 

tviiu"u ku"uniso:tlon~i~umKmnriiuinis~~u~~nni.r&~~um~ii$.a'u?nism.r6~io~ 
d  Y  muiroiuni.r:diuudrngruuldi ~ n u k ~ l d n i ~ ~  mainndiuini~d~:~nnk~~n~.a'n'u 

u dd m.minus7nitruin 7 

~ ~ ~ u b ~ h ~ ~ i ~ u n n ~ ~ n ~ u g B ~ ~ ~ ~ a f n ' ~ ~ ~ a a ~ d ~ ' ~ ~ d u  
~ t u z n i r  t8u~oo'uw'u~u1un~r~i~um6uyunif uin7fuui In  uA6uyua: 

" z 
t~u&mio.i:u:md mruuni~fiivunEmndiuuirmiu6uyuni~Irriuini~1rttrirldit~u 

d5:tnniounjd 

I ) Tapering principle ~ ~ ~ ~ ~ n n i ~ t i u ~ i u ~ n i ~ I t b ~ m ~ i n m n ~  miuvKnni.rd 

O ' m r i d i u i n i ~ u u i ~ ~ : ~ i t t d ~ ~ ~ ~ m i u ~ :  u:ni.\r~mumrrud~:t~u~uEmridnmnr 6qo i i a  

tnur :u:n i~ni~u~dd 100 ~u~oziimdiu'in7rIuO'mn I m a n n i f d o ~ I . i ~ ~ ~  t tdf i f tu:  

n i rn isuur iJ  200 ~u6o:~mdiu in iduKm~i~ in i i  2 nonni+tniu 1.8 monn i~do 

M J W L B ~ ~  ni~iimKmnriiuini.r6quvrinni.rd~~~? wniidiuy ud uf iqir  ((eio~~.i? u 
d  Y d  3:uznia) uo~ni~uudr8uu~~Juoznmnrtuo.rru:nirhnuu~u~~~in6uyud.r:~nn ' 

d  terminal cost o:nrraiutanuoon~d 



2) Stepwise ~ 3 a  &oupina winciple ~f lunir i im~nn ~du\~il'~bY"u~ n iuan 
(zone) Imdd duciarda~~iustuzni~ni i~ i ia  fiia$u~qn~ii u~n'uotflmKnsidu3n'u 

n~a~' ld l iaruui~d~~nImniu~u~unu"u a c i h r ~ u ~ ~ n ~ u a a n ~ d n " o : f l m i n ~ n s i ~ d ~  

~ M ~ U L Y  n k ~ d d ~ r r ~ b u  U nisiimo'nsidiuuid~au~i~um ~ ~ u ~ u ~ ~ ~ i ~ f l r ~ 6 a d d d u i n ~ u  l 

nisdiu~nro'nndiuud~d~n q ? n u u ~ r i ~ n i ~ B ~ a :  ~flunistuin 



ni~~udtnianuu nitsoh4 nit& .nitdo donit~n~otbuiikndi~udt 

unnciianiruin rdorainflo~uuhniy 2 d~enn8t16~~ri8uyu terminal cost tta:: line 

haul YPfo over the road cost 

1 ) terminal cost rfludi\#ii u\unisru~u&i~u-at wi~u::d~dunif ~ u d t  

L L ~ L ( ~ U ? U L ~ U ~ ~ U J I U L O ~ ~ ~ ~  L~!U~U'OJ L U ~ ~ I $ ~ ~ ~ ~ U ~ ~ ~ U M ~ J D : : # ~ ~ ~ ' Y " P I G ~ Y ~ ~ J E U ~ I ~  

~ u r i ~ ~ ~ c i i i ~ ~ u d s z ~ n n u o t n i s u u d t ~ ~ u u a : ~ n u n " ~ ~ d ~ ~ o ~ ~ u ~ ~ ~ ~ ~ ~ ~ : : ~ i i t n i ~ ~ u d t  

nit& nitnuu ~r~rnitsn~vl~iaiqd~diii terminal cost Y otnisuuct~mtJio::~~~m 

~do~oin6uqdunifdit ~a:ihjt?n WI/I L?QIIOIOU$ dnfdunif~uiu~iu'uc~~:: 

~toin~~olfudou~1tiJt termlnal cost ~ ~ t n i ~ ~ u d ~ n i t n u u o ~ ~ i ~ m ~ d a t ~ i n ~ ~  
ed w ~doailoua::~dn~nm nur?uiiniini~~u~tdf::~nnBu d~uni.ruuiitnit~nI~b 

w 

terminal cost o::~ in i in imudtni t t%i~~diJtn i in~f~ud~niw 

dvl 
mth 

O P Q  

mujd mmuctJoin~n o Rt7m P ni~Yudtnitnuu6~i?ufnu~~yno::6uqu 
"ilF l u ~ m d n i ~ ~ u d t n i t ~ i ~ u q u ~ t ~ m  ~otsltui~fluniruuci~nit~nld 

2) line haul cost ~ ~ ~ d i ~ ~ ~ l ~ ~ ~ n 1 f Y ~ ~ i ~ ~ ~ & i H ~ ~ i n ~ i ~ ~ 6 1 ~ f f ~ n  
d' mvu::dlQ~udtuh $iuyudsrmnuoznhw"uniuf::u::nit ~roi~dotoinni.r~im~mfidi 

~ud~~:~ilu~~uuiino'1fiami6'~lunfluat~dof:~::nltnu iiuyudf:Lnn line haul cost 



Y o t n i s ~  u [ i tn i t l i i l i~ ( i i~n  I U Y ~ : ~  ~yudsrrnnilu~tnisuu~?anitnuuo:~a~n 

rhunis~udtnitm~doeddiuyua~nsit q se~iianisuutiJ 2 dse~nn$it&~ 

R I U ~ ~  n i ~~uko in?m P t t ~ m  Q n i ~ Y ~ d ~ ~ i ~ ~ ~ ~ d 0 : 6 ~ ) 1 ~ ~ 1 ~ ~  luumtc( 

nis~uciJnitnuuniusn1~s~yn6uyu~tqm as:iiinimuk'Lnsnii~ Q nisuuknit 

l~oe&uyu(ilc(~m 

qd'L'LMi rdorfiuu r~uus:~iitni~~uut$~u5"aditn'u 3 rruu nisuudtmt 

nuu (cilumunyn) o:$iuyuiid~nIu~=tnis~u~toin~m o t t?n P 6t~s:uinSLii 

di~~u~:u:nitn? 300 'Lutf (r6aa~in terminal cost 41) udiiiYuR?JT:u:nihnii 

Zuoutt?n Q (ma 2,000 'Lu4 nisuuci~nitm'Lda:6uyu~inii unriiisteenitnis 

~uciJmsriiuniign Q ni~~uknitri i~~6uyu~iqn~~szni~~udtn7tnuuoe~u~u~t 

Tm 1~u6uyunis~udaniasn'Ldo:o~~:~iitnsit c;?ur~?kto:rj;u\$iinis~uit 

~ u 6 i s z ~ i i t d s m ~ ~ ~ u 1 d n i ~ u d ~ ~ i ~ r % ' i  r f l u~ r~n  

orli~hfimiu n i s ~ e ~ m ~ u ~ o r ~ o n ~ ~ ~ n i s ~ u ~ t d s : ~ n n ~ m ~ u u o n o i n ~  

6uyudivukuh k i u c u  uu5nisw C('Lh?ulnii?u B t u 5 n i s n j n c i i ~ f l r  naiu 

.nn rialunisuudt misit rasinis~udtd uem?nlunisId1~5nis s:uufl a t ~ u m i u  

rlucliuoinnisuudt usenaiurrriuouuotuinis r8uciu ni~i~um~rX?mniwuat 

u ~ n i s u n u ~ u s : u e n s i u n i u t  (6tnsi~oudtiids:irn%ni~) ~mniwuot 

Irmisnis~uk11s:rnndir q br1rd5uur~uuaiorrum~'L$~~~dio'Ldd ' 



o i n i ~ d q n m i w ~ ~ ~ n  PI q ( I~Yr~ni~oud iruuciJn'ldnuuci? urourr~n (ni 
rr urni~lihnrinorl.a'~3fiiJo uni i  

s~nri?lunisuukriluI"rodddiin'~n~iuhniy~~yn ci~uniruud~ni~mbuaenid 
& V d "  dl d fiiuuor~rirdiuufiir$uniruukr:uzni~arra:fiuniufiiv~nuin~s~uuuin~v~ 

(dl?ariidir:orfiuu~u{i~rin) rrsrn3~uri=lunisuuddlddo~rhni~rin hunis  

uuknidro~dfuorddo~&bd"ruunisu u i ~ n ~ i i q r ~ i  d ~ n r d d i u r ~ o u h ~ n i i ~ u ~ i d  

uinni i  fli1flmkisn1~u^rnir16nfau ~ ~ a ~ n i i r r ~ r r 3 n  r4?niiniruud~nid& 

a nl~iuddfieuluwlwurwal ~dT:\lWl (multimodal freight transport) 

luniruuddfiu&iilainImrf u 6 u ~ 1 ~ ~ d ~ ~ v u i u d ~ i u n i ~ f u ~ d ~ i r i l u 6 ~ d u u d d  

c ~ ?  uuiuwiauzdr:rnn~nd~rrnn~d~rvi~u"u rw.nr$Gu^rniru ud~muisnl.a'zd rru u 

.rinuiuwivu:dr:rnnnd~ld5~uiuwitr(utindsrrnn~~~ ~ c i l u ~ o ~ ~ u i l ~ v i b u n  

ldainnidhruunournuruo5 (containerization) d ~ n i n ~ 1 u h 6 ~ f u o d i ~ r ~ n r i ?  



- 

~ ~ ~ ~ ~ ~ W ' U ~ T ~ M ~ I ~ ~ O ~ ~ ~ I ~ ~ ' I ' P I ~ ~ ~ ~ ' P I ~ I T ~ ' I M U ~ ~ I ~ I ~ W & I  
Y udl i d '  C: ~ u n i ~ T n k Q u h ~ k y r o n i u d i ~ t r o u u  ~~iudrruuni.rfii~un~iniQu61 

3 rrulliio 

n) ~nnn -1 r i e7n i~un~d-1 io :~u~ i . t~u6 i~d~ td~n  (uniform delivered price) 

wtoliun8noliitw~ii~iluni~l.a'mni c.i.f. (cost, insurance and fr&ight) Cjo~ilufini 

d ~ ~ i u ~ n n u d i d r : n " u n ' u ~ ~ ~ : C i i ~ u i t ~ 3 " 1 u ~ i n 1 ~ ~ 6 1 ~ ~ & ~  i 7 u m ~ d i i n n m r i u 7 n i c  
d m  (t: uuY d ~ u n ~ d ~ i o : ~ i t ~ d d ~ n u " u ~ w ~ i : m n i n n ~ u u ~ ~ u ~ i n i ~ ~ ~ u  d s f i l w  aano:loild?uu 

n'CjorJdo ~ ~ ~ ~ i n ~ n w ? i m ~ " r ~ i t ~ u 6 i ~ ~ ~ i : n i ~ G n ~ i n i ~ ~ ~ u ~ : v ~ i ~ o ; i d i ~ 6 ~ n n t n ~ i d  
ud' d 

n7ro:rfIu (diuukdlil6iin~ius:qtnito3t) i7uyrono?~n&?nwim~~okfiu6io: 

~b ~ ~ u u ~ w s i : s i o t d i u d i ~ r b i t ~ u ~ m ~ i  raiuv~iIo;imnifiu~i~niidn73o:~ilu 

Y) i inmnid~~i I~ t t iuwt~~un~i~ i lun i r l .a 'mn~ f.0.b. (free on board) lnu 
w ( t : u Y d  rJ#oo:iiotdiu~i~uktu~:d~:n"un"u~ot mtuuyrona~h~ain~nw~mw"roitQu61~~1: 

Y "Y d 
n ' o t d i u ~ ~ w t u u m i u ~ : u m  huyrono~~n&?nulm~"r~ktQu6iln'so:discii~~Quni 
(.r7uciiuuk) qnnji 

n) 8nsini~nu.r7ud1uudtoin~n~iu (basing-point) ldct?nwuiu rUuw6'n 
d d u f i i i n i ~ ~ u k o i t o : ~ ~ u ~ ) i n ~ n w ? i m ~ u n ~ d ~ i ~ ~ ~ u n " m i u  ~:uu6rn u~#n"uitgmmwnasu 

IURM?~~ ~ i u g ~ m ~ n n u ~ ~ B n ~ ~ ~ ~ ~ ~ i j n n d i  rAoduIo;ini.rwinn~:~n~70~ ru rvsld 

fiimunldrilqn~iurw51-nifw~nd?nwij m~uo:$io~u7ndi~udt~~iin"u~uitoin~n 

~iurrSio:.r:u:nithPnii~inn"miu I au lun rduocg  m ~ i w n s s u r ~ ~ n f u l a ' r f i  o t  
A' 

~~FIILUQ~~ (Pittsburgh) rh?n~uua:li~nnifiinmnimiuf:uuu~i Pittsburgh Plus 

~~r i~o~u i ld i in i~ i im~ in i~1 iu~ :uuu"~~&7  

~ ~ ~ d ~ n i 7 ~ m 6 i M ( i 7 U  (distribution cost) n'un?srii~umnai~uAi 
U L  Y 

a f i i i  y ~ t ~ ~ f i u 6 i o : w u i u i u ~ n 8 u q u ~ i ~ u ~ ~ ~ ~ t ~ ~ u i n ~ ~ d l n ' s ~ d d i r ~ u i i ~ ~ r h  

1 ~ 8 u q u ~ u n i s ~ d i ~ r ( i u f i u 6 i ~ ~ ~ t o u m u i f n % i ~ u n f i n i d ~ ~ d t ~ 6 ~ ~ ~ u o ~ d  i t i f  
~~a~~innirdi~1r~uni~~Aon~6uqudi~ud~aiold~6u6uquBuluni~~ndiwr(iufiu~i 

8uin616 ~ n u n i ~ ~ u i t k r 6 i u i n ~ i 7 ~ : u i n  7 dtrhlG6uqura~sciowhe~u6i~inc 

o~~rhlA~u~uquni~~n"ur"nmQu61~~~:6uqufiu~in~n~~ (inventory) r d u h  LLR: 
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fll~l#~i% operation research 1 ~ d 1 4 ~  
J q a m i ~ u u d t  (Transporta 

d & 
Operation Research Inunbuoalagnb 

oriitdd3:En&iwd7n a$olufindiiuadtn"o:b~un~~ns::~i u ~ u f i i a i n I ~ t t i u i i t  q W 
C t n n i n 6 7 ~ 6 u y u d i ~ n  I 

d d  t itni.r~mui.rnlfldi~n'un.rmnn~~~~dtn?wuin (viso~,~~dtwlnEufi i) irn: 

h ~ t i u  (aionnin) d a n i u ~ i t  ~ n u d d i u ~ u ~ a d ~ n i w ~ i n ~  (cliaucldtwlol) bJdir i lu 
u P r i a t ~ r i i n ' u d i u ? u h ~ ~ l u  (aionnin) ~ ~ n m i w u i n . r  (clsorunZI) ainudn:ucld~~:uuciJ 

ldriJlnauidn tdudiu?u~ri i lnn"ldi ~uum~d;nauiuurin::bbito::~unr'w u i n ~  (a5a 

E u i i )  oin~udtlnn""l ~ i u ~ u r r i i l a n " l 6  6dlftn udu'o~~aY<idiu~uniw uin.rclioEu61 
t 

d v u r i ~ u u  ~ ~ u a r i ? ~ : 6 ~ t ~ r i ~ W u ~ i $ t w l m u ~ ~ ~ ~ ~ d t n i w u i n ~ ~ " s ~ I ~ t i u  un:o:biocld 

~iiun?iun'otni.ruot;nauiubbd~~tb~it6?~ 

~ ~ u ~ ~ n l u n i s u ~ ~ u i n i 3 u u i s i :  du~wuuwi Inu F.L.Hitohcock 1143 1941 

unrgnh~duuiun?iuou~6iun?iuQ~1uodit bb~<~k3 i~bn  T.C. Kooprnan blnr 

George B. Dantzig n ? l u b b w < M ~ l u ~ v ~ l ~ ~ o ~ ~ u d ~ ~ m ~ b b ~ ? n l J m 3 u n ' ~ q ~ l n l . r  

uui t l ic ln inaniu5S u c i ~ ~ o ~ r i ~ ~ ~ n ' n n ? i u ~ u ~ u n i ~ ~ n ~ ' b u d u ' o : : b ~ ~ n ~ b n ~ i : ~ " d i ? u  

5 S k  (short cut) dt~ilu~Sd~uuniuinA~n5Scld.~ 



\ 

Xu = d l u ? u ~ u f i i 6 ~ u d d ~ l n ~ ~ ~ ~ 3 4  i W k a n ~ u i u  j rdw X 31 = 15 ~ u i u t d  

diu~u8un'i~uud~oinrt~~~d 3 Wknnind i ii = i s  ~ d ? u  

I 
d 

al = fiiknisw~nuodrr~F3dn i 

bJ = miu6~~nisuo~anlruiud j 
I I 

I gn~~~uiufil~a:p'nmsns'wuins~"r~wnwf n a i n r ~ ~ F 3 ~ w 8 n ~ ~ I t ~ ~ ~ ~ u i u d i ~  9 

Q ~ I J M A ~ ~ M ~ w ~ ~ u ~ I ~ ? I M ~ J ~ I ~  761 ~'lofiAo6~~ni.r mlnimke ~unis6wrp 

.r,u (Z) cialdd 





ITddll.4 B d~fl~lVl#dM%Jl =80 Md3u ~ I ' P U U ~ ~ R R I R  I L # I I ~ ~ ~ U ~ € I A ~ ~ I I  = 5 
I k 

nisyut~~dnnin 11 r#ucldyucio~li3u 9 n i ~ ~ u i d d n n i a  111  ~Sudiuyudoad~u = 

/ 70 nisuucijldnain IV tdu4uyudo~li3u = 4 

h ~ ~ i u  c iwnwta#daua = 60 slim ni~~un'Jldnnin I r+udiuyucio~1i2u = 3. 

n i ~ ~ u d d n n i n  11 9u)iupucio~dw = e n i ~ ~ u d ~ b . J n n i a  111 ~Lniyuciawdau = 

13 nimurijldnnisl IV dudiuyucioad3u = 7 

\ nnin I riodniswnwtn#d~ua = 40 ad3u 

nnln 11 diodni~wnwtn#d~un = 40 a ~ 3 u  
_I 

main III sio~niswnu~n#daun = 50 MJW - 
nnin IV iio~niswnuan#daun = 70 M J ~ U  

T?~fi?ludi~dniT ( ~ I J R ~ )  #~MUIII = 200 M ~ W  ~ ~ ~ ~ i i ~ u ~ ~ u i ~ w ~ ~  ($dniu) 

woG 





~'landa~m~nimud~d6u~udic(~mn'm~d~in c-11 d~wul1~6rrr ida~ni~nis 

uuriJ C-IV (~TJJIU C uudj[dmaim IV) ~ J L F I U ~ ~ ~ W  = 7 &iu~dn?s$mms~fldo~nid 

&nisuud~ciold r ~ d r d a ~ o i n ~ a ~ n  IV On21u6o~nisiPuiii = 70 ua:l&?ufiuiiinsu 

niuuhainbaaiu B ~uuruzdls~ciu c d ~ w ~ n ~ 6  eo vJ~uiiwBnd~lGrrrinaim I ua: 
- 
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= 20 %Id70 L L R 3 M I f l  111 = 40 %ISi;3tI 

= 10 )r(d7tI LLSJ::mSJIfl IV = 70 %Id70 
lTddi1.4 C WSO~ = 60 %Id7 14x1 L L S J Z O ~ A I ~  11 = 20 ~ d 7 ~  
411lm 1 6 0 d n l T ~ ~ d ' l  = 40 l 7 J J l ~  C = 40 %Id7~ 
m w i m  11 60~ni~Rufi  = 4 q i n l ~ d ~ i u  A = 20 H ~ ~ L I  uw:: 

m w i m  Ill 6 o d n i ~ k u h  = 50 

' i 1 i n l ~ ~ ~ i u  B = 10 ~dau 
maim IV 6 o d n i ~ ~ u d ' i =  70 a i n l ~ d d i u  B = 70 %~rd?u , 

111) + (6u~uuud~oin~s~~iu B 'hJ 
~dfimwim I UR:: 11) = [( 8 x 20) + x 10) + (4 x 7011 + [(3 x 40) + 

(6 x 20)] = 1,260 %I J-x~fiumm 

@ d w om 1ndufi7iu~illu03~~d47rBu6 

db~nin7uua~ynmwim3uin~fiu 



t: 
LLriqnd (column) d~ttirmnaqu6a~nis = 40 + 40 + 50 + 60 = 190 itatrniiwnnu 

riiuuri~uau (row) d ~ ~ ~ m ~ n i s w 8 n d i ? r i i  = 80 + 80 + 60 = 200 v i i d ~ A a I ~ w ~ n u  

~ v i i n i ~ ~ ~ r n v ~ ~ ~ ~ A u  Dummy column 6u~~lu&~~l)un?iuri0~nisl~ioud ownw~ndqu 

I I I 111 IV Dummy wnwgn 

B 4J 80- 

C 

n11u 40 40 50 70 10 200 

I i i a ~ n ~ s  I I I 



main I cio~ni.ruau~m#d~un = 40 M ~ ~ L I  - 
nnin II rio~ni~unw~n#d~um = 40 MJ-ILI 

nnin III fia~ni.rwnuiintd~un = 50 V J ? ~  

RRln IV ~QJ~~ISWRWRI#~HUR = 60 HJW 

.rqun~iucio~ni3 (gdm6) J i ~ u n  = I so MJXJ Iuunrrdfiuinrw~n (qdniu) 
" 8 

= ZOO nduu fiuinrw'Rn~iiunq1ul~n7.ro~ = ZOO - 190 = 10 ~ J q u  S J L ~ U R R ~ R L ~ ~ E J U  

(dummy) gu~nu~nq~uhdnn = 10 fl7lfifiuimuiin~vhfun31u6adn7.r~ a6 

I I I 

~ 

B 

111 

a ?  

' C 

IV 

~do f tn . rn r~nnmn~u~ i  da&n~nimuk c-I (I.rd~lu c uuiddnnlcl I) 

rbu6ur?wil7n (= 3) ~ ~ u ~ d n ~ ~ ~ m ~ ~ ~ ~ ~ d a d n ~ ~ d f i n ~ . r u u d d ~ ~ u ~ u u ~ n d ~ n  u x  

r d a ~ a l n I ~ ~ ~ l u  c wiiml6 = eo~~~u luun r rdm~~n  I ?u~uiiiI$iu~ndtp = 40 MJWJ 
u. & d n ~ u u a ~ u u ~ d ~ u f i i a ~ n ~ . r ~ ~ ~ u  c Gnnin 1 = 40 rrneI.r~~~u C ~ j f i ~ u l i l r ~ i a a ~  60 - 
40 = 20 HI~U 

EC217 85 

70 fl11U 

6a~n1.r 

Dummy 

40 10 40 

wnwfim 

50 200 



I II Ill IV Dummy blnwh 

B 

C 3 - 

40 40 50 70 10 200 

~~andadnidnimxcird$iunudid~an'a~d~in l l GI kwu.jil8~~rida~nirni.r 
ywriJ B-IV (I.~JJIW B ~wcirldm~ia IV) ~ J L I U ~ ~ U ~ U  = 4 ~ ~ ~ w f d n q . r ~ i ~ n l f l d a ~ n 1 5  
(Iiinimuti~d old unr ~ila~ainI.rd~i w B w f t m l l i  = 8o~dq uIuunlzdmclin IV iu~wf i i  

rn.r~#annkd 3 

I II Ill IV Dummy W R W ~ ~ B ~  

B 

C 3 6 - - 

R31U 40 . 40 50 70 10 200 

6adni.r 





<quuci?ainI.r~~iu B IuuazdTsddiu c BJ w ~ n M  60 ~dqufiuBnliJ1c~~rinm I unr 

II ~s-ruv?afu 60 ~dquukq ~ d ~ i i n i s u u d  m u  r n ~  r ~ o n ~ ~ d a u l d d d o ~ n i ~ u u k  
rl 6uic luhdi~Cmldb~16~~r i  A-11 (Isaaiu A vudddmnim 11) f h ~ ~ u c i u ~ u  = 8 rwo 

CmsiaslM'dnimuddvi old 
rito~ainmnim II dnqiu6a~nis = 40 ttnzIdi5'u+~ii~a~irrk~ 20 ~ i n I s ~ a i u  c 

idn'Pdnirfindud 20 ~uuazdhddiu A dSuCi1 = 60 fidffluimk~flrnnim 11 = 20 16 
nsufiu Imulsdciu A ar i lh~i i i r~ ioo$ = 60 - 20 = 40 v h u  

nis~iannkd 5 

I 

A 5 

B 

' C  3 6 

fl3il.J 40 40 50 70 10 200 I I I I I I I I 

I1 Ill IV Dummy wn~fin 



I I1 HI IV Dummy H ~ H 8 9 l  



d J d ~ i ~ j n 1 3 ~ ~ ~  = 60 f i i~'r~61'b$a~1~1 I (= 40 ~ d ? u )  URLRRIm 11 (= 20 ~ d ? u )  

~dauvumah k~u$ddiinisuudd~fimu"u 

~ d a ~ a i n I s ~ ~ i u  A ujijwnuiim~vtaorj = 60 - 20 - 30 = 10 vri?u L ~ Q ~ Q R R  

a u ~ n ~ ~ ~ i ~ n a i u i i o a r n s n ' ~ ~ d ? u i m ~ i m  ~ ~ a u q ~ n a i u 6 ~ t n i ~ u o ~ m n i m ~ # u u  (dummy) 

ui?ud?oimuQsrhud ~ u ~ a i i b ~ ~ i u  A uui~l$urimnin~fiuuw~d = I o vdau 

b s ~ ~ i u  A wQm = 60 vdau i~uiusraim 11 = 20 vdau ~~ntmnim 111 = 30 vdau 

f~ilwnwim~vi!a = 10 vdau 

b s ~ ~ i u  B w i m  = 80 vdau i~uiumaim III = 20 vdau ~~n:mnim IV = 60 vdau 

b s ~ ~ i u  c wQm = so vdau i~uiumnim I = 40 vdau rrarmaim 11 = 20 vdau 

mnim I Ga~nisQu61 = 40 vdau 16%~ 'ru6ioinbrwu c = 40 vdau 

mnim 11 Go;lnisPu61 = 40 vdau ~ 6 ? ~ ~ ~ 6 i o i n b s ~ m  A = 20 'vdau 

~~n:oinbraiu c = 20 vdau 

mA7R 111 ~ F l J n l ~ ~ ~ h  = 50 trld?~ ~6?~yPfftb61~inbsd~i~a A = 30 ~ d a u  

~ ~ n t a i n b s ~ ~ i u  B = 20 vdau 

m a i m  IV 6~~nis'ru61= 60 vdau l6?uPu6ioinbs~~iu B = 60 vdau 
a d 6uirpum~uksau~unscudBI = ( f iuyuuul i~oinbs~~iu A IIJ rdmnim I I ha: 



t: 
rLn7nc (column) dt uan~n7iu6o~ni.r  = 40 + 40 + 80 + 70 = 21 0 u i n n i i  wns-~uiiu . 

,d  5T.m (ta:n'o~ ~ 6 u  Dummy row ~ u ~ i l u ~ i u n u f i u i m w n  w ~ n i ~ ~ u d ~ i n 1 1 1  ( ~ J I U U  WR w w  bd5~)  



b ~ i u  c dwawPnv6aun = 60 crhu &ruudaWnain I ~Guciuqwviotrldau = 3 

niruurij ldn~in II rirun'uquviaari?u = 6 niruudd\dn~im Ill r'ru~uqwviotrld?u = 

13 nirvuci~hJnain IV r'ruiiuyudatrld?u =7 
t: 

BIRlFl I $ ~ O J ~ I I ~ W ~ W ~ ~ Q ~ ~ J H U V ~  = 40 trld?fl 
a5 

main II 6a.~nir~awfiwn~trlum = 40 trld7tl 
C 

Q1AlGl 111 $ i O d T l l ~ ~ ~ ~ ~ ~ ~ J t r l ~ ~  = 60 HS.C?U 
C main IV dia~nirwawPnn~trlun = 70 trld;ru 

n u n 7 i u h ~ n i . I  (?LIRJ(I) V ~ H U C I  = 210 trldqi?~ I W Y ~ : ~ I . J ~ ~ I [ U W B ~  ( ~ L I ~ u )  
C 

= 200 &uu d ~ ~ l ~ ~ f i ~ ~ ~ ~ n ~ i ~ ? i ~ 6 ~ d n l ~  = 210 - 200 = 10 trldqu 
k~dufiuimw~mrflsu (dummy) 61.6 = 10 ~ i ~ ~ f i ~ 1 m w f i n ~ ~ i ~ u n ~ i ~ 6 o d n i ~ ~ a ~  



~fion$~drndniwuddd6u~~ciid~mn'm~~~in c-l ddwuiil&t~rid~~nidni~ 

uudd B-IV (~TJJIU B ~ u d d ~ d f l ~ i ~  IV) %!L#EJ~UTIU 1 = 4 R ~ ~ I & J ~ ? T C V I A ~ ~ G  

$ a ~ n i ~ ~ n i u  u~:rC;o~ainT~~~iu B wAnU = 8 o ~ ~ ~ ~ I u u n r t d n ~ i m  IV 

bRun'il&uindqm = 70 HJ?U ~ d t u ~ d u ~ d d ~ u ~ ~ i n ~ ~ d ~ i t b  B WIRIGI IV = 70 
a. In 

L L R ~ T ~ J I U  B ~ ~ ~ u u u n ' i i ~ ~ a a ~  80 - 70 = 10 MJ~LI  





I 111 11 

B 9 1 101 

1v 

80 I 

~ R w t Q l  

8 C 

q 
200 

~ f i o n n o ~ n i ~ n i m u c i ~ ~ & u ~ u ~ i d ~ ~ n ' ~ ~ d o i n  c-11 d~r ru i ik&~r ido~m~rm 
u b r  2ludd C-W ( h d 1 ~  C U~gddFlR10 IV) ~ J L P L I ~ U ~ U  7 R ~ U U O J ~ ~ T $ F ~ H ~ ~ ' I ~ ~ ' ' ~ Q J  

uu P da&nmvuci~6ahl ~~i~do~oinnrnin N fln71uiia~ni~%61 = 70 ~rn:lm~uim61 

n.ru57huk7oinh~~iu B ' Iuuwzdh~iu c d~ wtd6 60 ~ l i t s f i w k i i ~ ' I # ~ ~ r i ~ l ~ i m  I 

URL II hJ.r7~&6u 60 MIJ~uuK~ $~b ldn i~u lsd~ i im~u  rn~~.Ronfi~~douldddo~ni~ 
d d ~ug~n~yudi~i~'un'mldddl5~iri  A-11 ( 1 3 ~ 4 1 ~  A ~ u i d d n ~ i n  11) aarno6uyu = 8 

d o $ m m ' I # ~ n i ~ ~  udwi old 

~~oaoinmnin II iin7iulio~rn$ = 40 ucl:~fi?uRu6iuiuci? 20 a i n k ~ i u  c 
~ P L J ~ I T ~ ~ L A E J J  20 luumz#l.raiu A fib61 = 60 S~moimlid#nclim II = 20 16 
n3lJIhu IREJ~~JIU A ~ ~ ~ % ~ I L H ~ Q O ~  = 80 - 20 = 40 M'd?EJ 

Dummy 

n71U 

6 ~ ~ n i . r  

OJ 4 
50 40 70 40 



~i ian~a~ni~msuui i~d~u~uei ie(~ol<nI~oin A-11 drwui i~dur ida~n i~  

n is~uid B-11 (Isd~iu B Yuid'hJaain 11) 4hrCa6uwu = Q ~j~uGanm6i idrkaa~ 

rna6iniluukoiaId uvirda;oinnnin II iinqiun'otni.rauh = 40 rra:\6?uCu61 

nsufiuuRioinImaiu A UR: c ~ ~ ~ d i n i s Y u i / ~ r f i ~ # u  nia~~~nfiardau~dddaani~ 

Y ~ i a < u ~ ~ I i ~ i ~ i i n \ d B ~ I ~ ~ ~ r i  ldrrri A-III LLR: 8-111 (~Cu6uyu = i 0) da~mcmlG 

inisuuiaoiaId 

- nsd A-III (Isaaiu A Y u k r d a ~ l n  111) ~daminIsdaiu A wPnId = 60 uvi 

(iJhhnin II hJriaur~RI? 20 $~irrr~aGu61~iua 40 rrdqud~:~uI/JIGnai~~ III 

- nsd B-111 (Isaaiu B YU~JIII~RI~ 111) ~CLaa~inIsa~i~ B WP~IG = 80 r~oi  

ri~lGmnim IV 'Ldriauuci? = 70 GadrrriaGu6io?riw 1 o rrdqudo:uuiaIhnia III 

rda~tlinmnin III finqiu~aanis = 60 w l j 7 ~ 1  ~n:Isdaiu A ~uaanqiut~aa 

nisI6 = 40 Iuuru:dTsdaiu B mra~nqia~lio~nisI~ = 10 n u  2 I s ~ a i u ~ a ~ u ~ a u i  
24 Y CICI mninfi& = 50 rrdqu m ~ i n u ~ a u a u ~ u h Q n n i i n n u L J n i ~  = 60-50 = 10 rrdqu 



I v Ill I wnwim 

I 

I I 

I 0  
- 

I I I 
B 

C 

Dummy 

fl17a.l 

6a~nir 

3 
- 

0 1 0 1 0 1 10 1 

40 40 

I 

50 70 200 



rdo~a innn i~  I I I  kiinqiudio~nirGu#idIdl&5'~ nir1uo4no~ 04 = l o  ~ r i ? s  

~ ~ o I r ~ ~ f i n r m ~ n ~ t ~ i i ~ n ~ i u d i o ~ n i r ~ ~ ~ u i ~ w ~  ~ ~ a u q i i ~ ~ u i n r w n u  (dummy) 

b u i h ~ i u n q i u ~ ~ n i r i q u d  ~ R s d o i i ' b ~ 4 4 i u ~ ~ ~ u ~ ~ n i 4 ~ J i ~ ~ r i n n i n  1 1 1  = 10 ~ h s  

mdwn 
1 

r d o ~ ~ u I a r B o n n ~ u r ? n n i 4 r i o n d ~ i l u l ~ I ~ r r ~  rln'br~~iuiia~kirufi i Id' 

H U R W ~ S  ~ ~ d n n i n ~ i ~ ~ ~ ~ i ~ ~ ~ i i w n  ~ Q m ~ d w ~ d ~ n ~ i u d i o ~ n ~ ~  &d 

nnin I I I  dio4nirGufii = 60 ~d?rr l ~ ? u ' i u ~ i a i n r ~ i u  A 40 M ~ ~ L I  

~ ~ n t a i n l r a i u  B = I 0 ~ d q s  i rue i i~~ idd  10 9147 u 
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