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Problems in the Application of Productivity Measurement
Theories to the Maritime Industry
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53] MRSl B A 42 afAu 2o EHpol v, AR T2 S H o] v BES g A
of el 3L w8 & Aot 7 71 9 FHAM X o] 7]Ho] FAslE MkE 8] 2Rl
2o, o] & shute] EHME MEMEE A &3t HELLSIE AL o2l dolth? 281 HAH] =
Bl AAMNE BHES ST BEHEHE SHE AUV, SHREMS 23 AU/} =59 350
U 3E8S 1318 AQ7E 5 A7 o H 3, B YN E BAL W tiE AL AU},
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1) M. Ishaq Nadiri “International Studies of Factor Inputs and Total Factor Productivity : A Brief Survey”, The Review

of Income and Wealth, Series 18(1972), p. 130.
2) BT, TEEEE LI BAES (A€ 0 SR, 1984), pp. 31~36.
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i, B3 =59 AR ¥ mELSIA A HEMEE VE AU/ T §2 EAE s 3l
ok apEbd EMEL] Fh A4S ARG AL - 253 A
g AL 4A 43, ol & A &3] S s HERCE EASA ettt = HA o] o

olel ¥ AEM L 2RI FAR ol Wole LA INE AR T SHHMYE ELE o) F2 4
g5o] ok T U EHHE =B AT AR E AL ohy T A MR EEER S R'A L T
B o]l =53 Ao s YA E Aojth o2 g WA TEdA T 840 £EMTS SFE
o) & #rEF 4 FEt(partial factor productivity) =& Zo X #R4-tE M (partical productivity)o] 2} £
2

a8 3 oA 7bA EEEFRS EHiEe BAE FH Y o ol & MEFEEM(total factor productivity)
EE Z29A BEEE Tt 2ERAEEEmult] - factor productivity)o] 2t F80. 25k KR o) W o) Brsk
ZEANA Aot MoyBEREESE 53] SEkEE AT Gy & T8 At 19573 Solows &
B 2120 = EFYH ARFY ) MED KEFEM AoldA A7 Eersr(residua)S &% 5t
o] o]l E Hi#fF s (technical progress)Et B3 th.? ol AEERAA BARCZ HAbd] 71T LIt
T o) Qo] AAre] Z71E dgsle 2 FRo2A AU B2 E Aoloj A, TEme] RE (measures of
ignorance)gt &3] 2 v} qlth.”

Z oW o)M= HffEE, T EEEe] St TEHNHY FtA QQ1tel A8 E F de 7HE
T RES A Unjx] B olal & & ). o]2 @ RE2E FEE 8] PR ML, AR
o] B, WAL #EN BMb, FIEEE NS BMb, BfEkrEiEEe] #ML, BN Mol B, SRR 2
VEEEBE ol B #ML ol T89 23d Aol 5T Rolr}

ol# g zt A S FAH JFo] AEE Gohl7|& A gt Jukstd o] 2AEL FAH S
2 HELSII 7 A 7] g Foltt. 2} ol & EHERERE Bot B Feta A Ble] BdE, &
mEBE QlEREY A 52 Bt Fal w3 A st ok o8 @ BRT 3 RS SR s T
e BEEHY HRT HEA AR Z KBS 2 ke

B oA E ol 2 & AREEIERERS ANt o) Mkl dpEpEd o] MR AR tiste] An
B3z 3t o] =8 ¢ O3 2k [dodM e AETRNEERS 2Nt 18NN e FEHE
B2 o] &3 )l Ao M o BBEHAESE /M8t Rl Lo MIBAS dolBn VAN E HEme A
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3) k29 ool e KB EXN EEES RiEsted oA A R B S BlEsts BES AA 3 RiEdtn ok
F. M. Gollop and D. W. Jorgenson, “U. S. Productivity Growth by Industry, 1947~73", in J. W. Kendrick and B. N.
Vaccara, eds., New Developments in Productivity Measurement and Analysis(Chicago : University of Chicago Press,
1980), pp. 17~136.

4) R. M. Solow, “Technical Change and the Aggregate Production Function”, Review of Economics and Statistics, 39,
No. 3(Aug. 1957), pp. 312~20.

5) J. W. Kendrick and B. N. Vaccara, op. cit., p. 2.

6) o] KEMA F71A HR ol H o GustA AFHDL e FZHHol L HFEHE(non - parametric
approaches)o|Th, o] Fikol| A, 58 F4: JEF $( frontier production function)?] #Ed] #4122k glon o} BAF &
L) #go) s 7Eth
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FHHI) HRE D HARE Tt MAENES 2390 o83 23 WY 0 2 & Kendrick - Ott
o] HAFTIHEER, Solowe| #rf7EiLHedK, Divisia $58, BRI (translog index number) Fo] §)
o ol & RERS Aol F2 H A A4tel QoA oW uhY o 2 hnE st kel 9ot Kendrick —
Otte SAME Adshed o] HMFEIY FRE AL, Solows BMEMEQ HRS A
3ttt 53] Denison ch23} 2& $7hx] WA o2 gk B2 & ool e Bipa e 24
Act.

st NN BE, A4 BB, £879) HE, £R5 T2 181 A B S &
By 8L T AFHE 1o st SEHRAY WEHEE HE Aolx, O sute miEe] =7} o)9o E

< 78 8USY RES] FREE BiLs 2 sttt Holt) oo e} 19 AZF A Bgpse =
2 @ ZRHS 4FHe £F3te 222 B 4 3lth.” Denison?] 5| & o|o] Jorgenson®3 18] 8
Griliches, E. Christersen?, 18] 2 Gollop™ & R4 gEM o3 HAERY NELS RA A 71R)
AN HEE A B HH #MEE Denisons] ZET A ARz Fas Pygoz 239} o
A A9 WEH RS REEEH R (growth accounting approach)olztz ). o) S 2} EH T} £
AEFE AT o) Divisa {5 =& AR EISIES o) £31x .

ol A & uf 1EEEY Kol A MAEKS] B HBT BA K BMLE oE A nalstm, o)
w3 fEel & MEE AA el wa} Kk ko] 2ol S A oA AL & 4 QT o] 3 5k
B9 A o] Bd ) B EHERIY FROE WERAEKRS SFselE o] A& o] g}

olfF KXo MEEKS BEY + U' vlEo] v}AE R 1920 W) Cobb - Douglasol} -2) 3k
K B(production function)7} A Al o] Folt}. o] & A EFEME Do T 2 MBEENQ o
A7HA A S & 255 A2 B2 BRFRI ol FolA g} a3y o] Eigke) HliiE o &
off hF3 &S] FHE D A2 v FaAt. B3] BB HKo] 1olate AL oS A kAol 713 o)
o}t oo t3] 1961'd Arrow — Chenery — Minhas — Solowdl] 2]&) C. E. S. 4 E KB constant elasticity
of substitution production function)7} £ &1t} o] 4= 7] = 2] Cobb - Douglasdlt4= 71 4S8R 1
o] 12t 7Hg A WU o8 BHEE 538 £ dEe 2ok durE 9 &40t 22 99
T AEEREE 1950309 609U & AU B¢ RAKIR 53] dlvz £A7 2848 ga) 7t %
©7) Denisong ©¢9l Sl M o) MRS 0@ SH%E W27 AM 8 ST E. F. Denison, “Classification of Sources

of Growth™, The Review of Income and Wealth, Series 18, No. 1, pp. 1~25.

8) D. W. Jorgenson and Zvi Griliches, “The Explanation of Productivity Changes”, The Review of Economic Studies,
34(1967), pp. 249~83.

9) L. R. Christensen and D. W. Jorgenson, “The Measurement of U. S. Real Capital Input 1929~1967", Review of
Income and Wealth, Ser. 15, No. 4(1969), pp. 19~50.

10) F. M. Gollop and D. W. Jorgenson, op. cit., pp. 17~ 136.

11) Divisia 8o B YHEIR) N HEE hS9 AL #=. A Deaton, Essays in the Theory and Measurement of

Consumer Behaviour In Honour of Sir Richard Stone(Cambridge : Cambridge University Press, 1981), pp. 163~209.
12) J. W. Kendrick and B. N. Vaccara, op. cit., pp. 2~13.
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oAl A £EEBEANA IR (intermediate goods)] H&E& £ B8 A o] FUHAA A7HA| o] 3o £
EXE AT F U ANEZ2L AEHBUF oA Ha, Bt A3t Fge] 984 = tiFE ATt o
o wel &9 "{iiEaYQ] Bl (flexible function)e] FEj7t BR3HA @ Holth ol# 3 HEE REHRE
o WM 8HA o] 85 = AL Diewert7} 2 Al g —#%{tE Leontief &#i(generalized Leontief function)<}
Christensen — Jorgenson - LauZ} A A 3 @3 Pk #(transcendental logarithmic function)o]t}.® o]
5L B AEEFK 3 B0l 2x971A] L1 Y1, o] & ST HEMR R ABEN
o, BEBIE, FEe] £, MEREEES A HIET F Avhe HAA HHHA HRETG 5%
dol #vdn & F Y.
ol Foll A A& AN R HES BRFIZ 8 ostd <219 1>3 2.

— R E S BA, B8, P, A F
it GO (partial factor productivity) K) L)y M) (E)
(index number approach)
— Kendrick - Ott2] BT ##s ¥ (arithmetic index)
| I
WERLER . — Solow2] {7 F iR (geometric index)
(total factor productivity, — L.
multi - factor productivity) — Divisia &M
— RN BIER
~— Leontief 43 &M
— (BRI AR ———————— C - D AEEK
\— CES # &K
— —#{t¥ Leontief 4 BEFGR
— By 3 {BEE9Q) HEEH| ——  (generalized Leontief production function)
(function approach) 1 L— BN E &R translog production function)
—HH B
T — —#(tE Leontief 2% FXiNk
—{EMEE9Q) WA — | (generalized Leontief production function)

L— 3RS B3 sk (translog cost function)

37 1. 4N WEFES BY
I. £EH% Bl BEER &R

1. BEERO UM £EMIH Bk

ol = 3 XS EEMM LT BTES, A R B BERL A, pEFIES Ve HEN KBS
ate A27A fedhy ERC et AR A BEolvh oW ol AEuaMbel A =35

13) M. Fuss, D. McFadden and Y. Mundlak, “A Survey of Functional Forms in the Economic Analysis of Production”, In

M. Fuss and D. McFadden, eds., Production Economics : A Dual Approach to Theory and Applications(1978), pp. 219
~268.

14) W JIERR B Bot #EP H &2 Hig A=
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HEN NERRT WXEEK ) BA o) BB -5

B 22 A& fEhldse] BN B ohieh, R EEEHEN AT 4T F24
< 7HA A @

ERA Y 2ehe EEWE A0Ee BEERH) Q89 BEEXY 3% fiSte ol ¢ EEko
EAM Y HEEXY RES BACIY ST 22 EEERS] #A B JaAY olUd 4EER
HEENE RO 23 o] Fol At} g B $-8 By gl 9, g A $E B mEolgn
g 4 Ao fevete] ipEEC vnd g 7108t R U BERES I AL Fa A
oy, aZlol AH o HEhd wAL HABEK] AT SHHUTH, 2R B3 FHAQ W o]
Bt dn, E oA mEdgel g & 71 9& Aol

Akshd ®AL S8 FHES owl Y P ZE T AN 2F3 YL Suksly] g Bo|g. o
Al ohd o] A 8 iEERS Rl AEERY HA BAETHE AEKY B o8 Fedgw, 1
A WA o EREHER BHAA BRI RRE SIUTT £ & o, 258 RiEfRS ) KRS
Z1tR 0 & F Aot WA pEEe] AEESITS KRS 283 violas HREHEL B
M 28 ¥ ol A BES Atk o) ¢ g asjr).

2. BEER £EM AT £THER

20tH#C SAMBA EEM e HEMES $H DR s xg0] A&l gt 11 Ao ojA
EEN FRE T2 oA 53] SEtEie] 248 ol %o ok 23U AR} KiEHER) Bddn
B AAM EEBES AN 22 4T £ e MAEEL Betd s BAo] AZHA © RHol}

53] M| MErE7T e wold AL AEEES L5 BERES 39 19604545
T doH, ojnf gk BRE BMe e A oA EEKS] S0l 2 e Aelt} 1
g5t} 1970440l S BA HFEEE 22xo] 23 AMEEHS BB BRE B Q64 9
on, EEREIE shebeel et AT ETHAT, 53] 105/ KN 804 4l o] 2 Abo] A jE
HEAETE A0S W12 ste o] B3] AMAJT o] B Atk B3 B LR 4
s feEestd BRI RS FTHs D EEEGY HMdM Rolunzt sted 3 ZFo] HU
PR, KB BAS EENE HEHE Tt e LR SERY £t ERELEFE Sol .l
< o] Fof g

olH @ FRE L FE BEHKCIY 53] BEXS GYOR ol oA ). old| &) iBEEE T o
T XU WHERA N £EME HES TOERRE A= o] 80EMK YA 2 o] Fox o}

15) gl £ T £EITREAC HPo Beode o2& B2 BEEE, RIEH Y1 LA BEOEER, —%
BERE A T ERIERE,(1982), p. 85.

16) #dpEtES] EIRRItEe) thY w2 2 Yamada - Ruttane] g3 B¢, Christensen - Cummings - Jorgenson®]
EEEHE S o Ut
S. Yamada and V. W. Ruttan, “International Comparisons of Productivity in Agriculture”, in J. W. Kendrick and B.
N. Vaccara, eds., op. cit.
L. R. Chritensen, Dianne Cummigs, and D. W. Jorgenson, “Econormic Growth, 1947 ~1973 : International
Comparison’, in J. W. Kendrick and B. N. Vaccara, eds., op. cit.
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A B molA 3] uln) g AR ot EEHEe] A B LER AN F3 L 2vv XEE F
Ao vlud FdstA o] FojA 1 glovt i LRIV #iZEER ] A4 AT = o % w9t ¢
gyt A o= fiFtes olvyolA] RS o2 AN HEe A2 o238 & o
. ol & A EMS] HRE FoM TREXS QAL R o] Rl HRES 4B 37 A |

© N ZEEEEY Avlte] B8 A2 Meyer - Gémez — Ibafiez, Jorgenson™ 59| AT E o] &3td]
EE, REXS] MEEEENS SFHcY, BHEN = FMIKAT 23 - vt (vechicle — mile)&
o] &3t th. o] F2 o] IO A 19484 ~TOF 224 F %t M4 EMES] F£HHMEEC] 1% Alo]d EA)
e RAFREA, o] gro] drt AR Y TG O] FRE|AIE 2~3%0 ¥l3] RS FElHE A&
A A sta k. 53] o] & @EEHe] OE YA w3 3 A8 Au A A @7] 9 Fo
A ol 8ol3tAl gthe RS obe e A Hst: YUt

3} Jorgenson-< ARk B A K (translog cost function)2 o] &3ta] 19584F ~19744F Alo] %E
GBS SRl RmtE(bias)E ST Ut o] =M FE S KB TREXS] 3 BEAH
#i, S EhETAIEY, AU ALY, R ERY BATEME o7l HAS S R F 2 i

B ER O O3 BLfF FH%E 2 & Berechman®), Tauchen - Fravel — Gilbert??, Kim??, Obeng®, Benjamin
—Obeng® T2 &7t 3Tt Berechman o] A2k W (M9 1972~ 794 R RFIKAIS ST 2,
TR AA7 EATE RAFHA =57 A2 WEhfes A& st ok & Tauchen - Fravel -
Gilberte] BRZEClA ol -2 EF #im Wl 2o A ol th3 197542] 3 AA R} FE (cross section data)
g o] 83t o] EEXS] BRAMEE sHotsta vk 28]l o] 52 o] FrellA EE oA 2441 9
A A2 A EA37] Bohe Bl ol kST #(constant returns to scale)o] fER3IL 32
< 2o FU KimE JA] BRHEBRAEEE o] &3t ol2gtd AL SR 2o REAEMES &
A A3, FHRAC atEst FERo] FrtH o kR A EAF S B FAG.

Obeng-g 19824 1] 2 v} 24+g] o] AT 2} B (cross section data) 2 M WS IR HEKS o £319
o] A AAFEE FH3lIA, o] Aol YoM IS R BF F 2o BAAN FE&3n UL S

17) S-elvetel] glolA gl U3 AT 2 Gk, KR, BaM, "elviel BuEge) Hammd 1 BRY 247,
(M€ : EF¥MIEBE, 1981) <] 3Uct.

18) J. R. Meyer and José A. Goméz - Ibafiez, Measurement and Analysis of Productivity in Transportion Industries In J.
W. Kendrick and B. N. Vaccara, eds. op. cit., pp. 463~ 508.

19) D. W. Jorgenson, Econometric Methods for Applied General Equilibrium Analysis”, In H. E. Scarf and J. B. Shoven,
eds., Applied General Equilibrium Analysis(Cambridge : Cambridge University Press, 1984).

20) J. Berechman, “Cost, Economics of Scale and Factor Demand in Bus Transit”, Journal of Transport Ecomics and
Policy, 17(Jan. 1983), pp. 7~24.

21) H. Tauchen, F. D. Fravel and G. Gilbert, “Cost Structure of the Intercity Bus Industry”, Journal of Transport
Economics and Policy, 17(Jan. 1983), pp. 25~47.

22) M. Kim, “Total Factor Productivity In Bus Transport”, Journal of Transport Economics and Policy, 19May 1985),
pp. 173~182.

23) K. Obeng, “Bus Transport Cost, Productivity and Factor Substitution”, Journal of Transport Economics and Policy,
19(May 1985), pp. 183~203.

24) J. Benjamin and K. Obeng, “The Effect of Policy and Background Variables on Total Factor Productivity for Public
Transit”, Transportation Research, 24B, No. 1(1990), pp. 1~ 14.
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R WEERT BEER ) A o] -7

Bel§3t o &l EEERMe {A##Ee] v 53¢ X H 83 o). E Beijamin - Obeng & Zellner Revankar
B EEEHAN =29 BRAKRKS ol 83ta) 195552 E] 19824 A}o]e B RFIEEHtime series
data)2 ¥ SKE LIGEREK(public transit industry)e] MEERS 252 @ 1} Y, oS 23
RN A7 w2 EHE 3FSE A MEEE 27 SeEEnD B A3 o 7 oty
(passenger ~mile)2 EHS ZH e A ¢ 54599 27 R A0/} EEdty 0y 8 #™ol gl
e RS AA s 3.

G522 EfEFYdl B3 HIEEZE Gollop - Jorgenson®, Fiedlaender — Bruce®, Daughety — Nelson
- Vigdor®™ F-2f 47} o}

Gollap — Jorgensone BRHBHEHE 7= EH LS4 19474 ~1973459] Rp2 o] &L 5o o]
UHe FANE F7HE S FHIA, 19484 ~19664F Alolol] £ 3.6%71 A ASY 2L | A3t
At E Friedlaender - Bruce:: @RS B AHIE MY 5l 3KHEAA 2 TR RAEKS 74
tod KBSl MATE E¥ERE¥(regulated turcking industry)e] 1974~79d ] X} 8 & o] &3l
HEEME, BRS RBBNYE, MR £ 5 2P Pt o] A7 st FE/ Fe EERA =
B 7T GEl o g FRF 2 E-ERA & Hse] FEES Yehdm Qoo sEs B, &
B2 PR 2 KA SR E M2 REIEE 7 2 g0 UEtt o}ea o] e F&ol &
WELE 3P e AL BAdF 3 9.

%+ Danghety — Nelson — Vigdor Zef§ 1} H3%4¥E(spatial and market characteristics)2 3 g
HEHBRAERE T8, XE EEREEe] 1955~58dAlo] 30000379} A2 & o] &5to] H
R RAMES ST 1 A o] RN E o] /1S KA LI A Yojuhx] ebsky E ot 4
fill(regulation)= v} - AF A Y & B Fc}. 24 o] & 1960 o o} 70d ) <] T2 e dzH
= Aoz AHa Qo
A EEERER ) U FIFE 2 £ Gollop - Jorgenson®, Caves — Christensen — Tretheway — Windle™
o] d77} it} Gollop —Jorgensong 1947~73 7|7 E3bo) Mk EtEo) 47 2.2%2 MEHEE
7128 S S R F 3 9} Caves — Christensen - Jretheway — Windle2 1951 d oA 19754 A}ol 9]
RESEEREES] Bl —(LE ERHHRAEKS 283519 o] A9 iR |WEE WES 2
3} o] EEFMME] KL A TS FAstY )

ofn

25) F. M. Gollap and D. W. Jorgenson, op. cit., pp. 17~ 136.

26) F. Friedlaender and S. S. Bruce, “Augmentation Effects and Technical Change in the Regulated Trucking Industry,
1974~1979", In A. F. Daughety, ed., Analytical Studies in Transport Economics(Cambridge : Cambridge University
Press, 1985), pp. 29~64.

27) A. F. Daughety, F. D. Nelson and W. R. Vigdor, “An Econometric Analysis of the Cost and Production Structure of
the Trucking Industry” In A. F. Daughety, ed. Analytical Studies in Transport Economics(Cambridge : Cambridge
University Press, 1985), pp. 65~96.

28) F. M. Gollap and D. W. Jorgenson, op. cit., pp. 17~ 136,

29) D. W. Caves, L. R. Christensen, M. W. Tretheway and R. J. Windle, “Network Effects and the Measurement of
Returns to Scale and Density for U. S. Railroads”, In A. F. Daughety, ed. Analytical Studies in Transport Economics
(Cambridge : Cambridge University Press, 1985), pp. 97~ 120.
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EAC7OR AR e M) Al WY AF2E Sickles®, Gillen - Oum - Tretheway®™ &
o] @77} 9lch. Siklese] A& 19708 [ AFR7Io1AM 1978 IAMR7IZAA o] XE F8 fzEFEe] K
o] —#%1b¥ Leontief Fi&Bi(generalized Leontief profit function)& 2 &A|A ©] EE ] HRiES
BlEstg o 1 A3 o] Agde] HHE Bol B o] Ay|elE Bl FERER M (allocative inefficiericy)
o] ASE 1 YRS L RAFIUTE. o] FEArhy FuEit & EETHRIMMRS] ARE oA £ES ¥o2
W AL BALE 4 QA "t} o2 & Sk JEERiEe 2 1% flEe] &4o] 78dd T HA S
Z7151Q @ ool what 1978 EBE S #ZeH BRI B(Air Deregulation Act)o] A1 RS2 A 3ta
olt}. Gillen — Oum - Tretheway: 1964~81d Alo] 9] 8o BRKEEAKKE 2 &3+ FHut)
ropEsiol] ol A HMEY] MES AT A, G5 Y AL MEME E MEHEG TV Lol o
= Ae wATo s FhThe e I Hme] £F7 A4E 5 S E B FAS

nlx|aho @ K iR (water transport industry)el] ¥ Q7 2+& Kendrick™3} Gollap - Jorgenson™
= o] @377} g1, Kendricke 19484E5-E] 19664 Alo] u] 3 /K EHBE#E¥ ] M4 Y S Kendrick -
Ott HAHEES o] &3l 2% A3} £ 0.5%2] F71&S #Asta gl.2H, Gollap - Jorgenson<
02 Ak EREES) MAENE AT(1947~1973)A £ 1.2%] $7HeE B FAH o8 KL
SERAEES AEN 24 L BF A HRS ol 83l Yo, HEk B RS o] &3A ¥1 U

oMW A LERERS AS hENE 2H o] nlushdnl o] Foix 1 glovt SEEERS] B¢ T2
o] MIAEMS 233 AT KEMHRTY FHHIFR 2 ol Ao JMz o] FoiA I YA ¥ ©]
AL 19 FRIEEELS) &S T Mt B8 77 ol AR WEEEE S B4 ddel]
57 2831 &S A58 de Aol

3. BEER £EMe MERE

HRERS 248 vl WAaF & Houtput)e] REMESA & i Bf(physical unit)ol] 712 A<
A2 ¥ £ 5 93, BB A (value unit)oll 71 23 EHS AR E = 3o g4 EE(Seetransportpro-
duktiviat, Tonnageproduvititat, shipping productivity, ship productivity)e} AT AR Z 8 F
7} Bfr 25 A48 471 3o

e o ¥ FIES HEEAY A Bse it wel FA S Ak TaAE EEMYAe
) MRS 2Eele] A Bk BUS 48 Aol FAFC] HER &4E KE T HYEE)
o] PEHi#output) 2 AHE Fo] Ak ot

vbolrtA Mutel 42 Ayt 1 AA 9] HHyQd sEER Bl 2 s }-}—?—ﬂw‘-:— o] &J ol zefHIAY RS

30) R. C Slckles Allocatlve Inefficiency in the Airline Industry : A Case for Deregulation”, In A. Dogramaci and R.
Fare, eds., Applications of Modern Production Theory : Efficiency and Productivity(Boston : Kluwer Academic
Publisher, 1988), pp. 149~162.

31) D. W. Gillen, T. H. Oum and M. W. Tretheway, “Airline Cost Structure and Policy Implications : A Multi - Product
Approach for Canadian Airlines” , Journal of Transport Economies and Policy, 24(1990), pp. 9~34.

39) J. W. Kendrick, Postwar Productivity Trends in the United States, 1948~ 69(New York : NBER, 1973), pp. 196~97.

33) F. M. Gollop and D. W. Jorgenson, op. cit., pp. 12~136.
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EEY NEERT SR WAL MER-9

A7z A Jon g, FEe] £ENES BR oo EMEL sl 248 F715t9 € - vld(ton -
mile)2 Z38 v ded, o] € - ot 2 EZET EHS neo 24 EREHS Z wd st g
I EF U

aFA g FErol VERG R E - upd o AF L 3 EIF FAE fiilETe] A E 18 FHol A
U] gon 2, TEMM, B, 94 5o 3 E719 A ks = ki A=7t FAHR
Athe A 22 @A Hof, dAled M= E AEE flES Al ERZRWES ol &3 F
7} ok

a8y E - uldolE EolE o o A& 389 REM(heterogeneity)e 13 3HA] ¥ A,
ZE 8o MEMY AR tF3le E - uld BE E02 BEHES A AL FA A grin
AZtE . metA ol & F&EE7] AF WP oA K@Ml e HER £ES MEMEER o] &3l of 3}
E ®Ae adz @A gt

I, FHEE T2 o EH RiEfEeN £EE 33 S st A2 44 ST HEENS] FH A
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35

36

-299-




10 - SRR RIHK 51996, 2)

NE B E - vl B8 INE RE E - vld 9 2A S35 go. a8t SaEEl SPUe=
= QAZ7 9L FAFH R W F flE A o1& FE3] Al At AERKE 185
WMEREEES Z3To2N BEY £ERY FRES BAste o] Bt uigF vt sl

= PbA iEELe] AR RE LY BAE Q9 EAE Qe Auagae] AYE SHCA F
ol 4= gl gutA o 2 Mu| kel B AR Wiy AETE 9] O £ ARV BRY &
| D2 o] & HRESE Aol  A4jEclH, o] £EMS AL - FUH o AX A gow ¢H
L Aolth. 8AY HEEANE AZIL £EH R o) Foll HRE D2 AES WR7V el A S 34
A Bt 22 v Aul 20 ASoe £EY BRI WA YA 2 AP L FAA Y. 2HE
2 A2 A E AR AY BETE T e Rl

SHEAN AT ulAIA 2 10 FES} FAA 2 FAA fiHge] Hojok st AHelth & FHl &
FEof thu] st} SFME2E AZSAY ASERERS 7A€ AL B7Hssttt o] dujodA &%
AH) A kgt -2 BE[EIBf(an instantaneous commodity)gt i F 20 4 H] 0] o] 2 3 AR =
Mol NBARAL 249 7|edd AME AYste £d0] H71 =% st Aolth E M2 AT
upo} o] 1 o] A|ZtH o g FHA o2 Aol stuE 1o TR A BT HFE
o Zo] P gltty st oy, FEstdol & zefe] H, NEEH ST T - T, 548 29
A A 2 ERHES 71€d ot 59 ol HEo &40 oA Rigre] EEFMCIERGE
e 2Ae 871 & 4 ol itk

LAY ERAE A 29 SR BES figo] ATH R FaH o2 YAt of stuz FEIL
E AS EERBHGE £ES AT FH R 2B A R AFH R £EFHE AEHA FEH
2 & 5 Atk = FEI} Slojof fifao] BAH QR o] FojA v A Aol A Btk 2B R ERA
Hl2o] o]l B4 L AFEEHRES TALS AFA AU T Eot s LB T A kstel EENEE

£ @AE AUA s Rolth 29 BRHBRAERS A8 HW 0|59 AW ¥AE I
2 4 3lE Aotk

V. & =

St BN NS AT 1 MERER 18w ERA Y 2R AN SR e BEREE 2
AVah L o] B % o] 25 0] #) A ol EAY o R o) Bated AW BT

37) EEX HEE AIE MY HE HRES 53 T A S AT
(D B. M. Deakin and T. Seward, Productivity in Transport(Cambridge : Cambridge University Press, 1969).
@ J. B. McCaul, R. B. Zublay and E. V. Lewis, “Increasing the Productivity of U. S. Shipping” , SNAME.
® H. Katz and L. Fettner, “Measuring the Productivity of U. S. Shipping Firms 1966~1970" , NMRC(1973).
® J. B. McCaul and Associate, “Merchant Environment and Container System Productivity” , NMRC(1974).
® S. L. Douglass, “ Ship Productivity as a Measure of Maritime Performance” , Maritime Policy and Management(1979).
(®) Horst Kreussler, “Seetransportproduktivitat in Internationalen Vergleich”, Hansa(1980).
@ R. O. Goes, “The Measurement of Productivity in Shipping” , Maritime Policy and Management(1982).

-300-



Y MERRT R o) HA Lol MEa - 11

AF7HA A0 2 vhe} Zol B SN MAEKS BiESE ATES BA #22 D 5 99 o
£ 53 A} o Be #ERA Y S AEENES M2 Bo) o TN R 9t A vne
o AP 71T A7 Aol Ae Ao EERAIN S AEEFR S JFThe UL W
o3 Utk B 4 A& Holch

ol & W LR RN o) AEEFRI N2 F e Ao delde LT Be BN o 48 A
A% 5 9 Rolch

AR, FN AFAAE] AFLEA Y 2o BRI B REMO S A9 VEE 25 4¢] 24T

£olth & MAENS 23T 0 AR GFR FELENN LS B A FlEEE e
dlol Qloi M Be ofl go] EABThE Holut.

4, AN AT AAY AP 2 BE fhigo] FEMCOE RS B Be] 205}
slojok FF0] o] ol ek makd A&etn A BELLE AN E $28 208He £EiEHS
IBEEL S BAote 397t oo getd QA4S NA AR oHe £2ERS Bl 2294 9t
the Rolth mabd Fola 4 &St ol £ BAFES Thettol EAVTD ¥ 4 9)
.

AR, A EA T T4 @RS BERP 7158 S 2A Bt dakA ERS B S = B
gol GERdA Bk makA o] S HES BR8] 951 FMEo} st2d e Yo7} o3 4o
& Aol mahd 7129 AR A o] ol AR SN 71 e w2 MBS B Q0T A%
T AeNFE 2 AT BT Rolth mebd 7129 A2 ATAY 2P AAEE 2]
7h ol w olol whek 7129 ALY 24 ol B2 ) LA olS] WA BRI AR THE Aol

22y ol @ FAYNE BT ATl AL UPNN WS 2FeE AT WA BolN 1
Stk ol #RMEETEe) Rt IS 1 AER AQe] BAIE 2 7ok BPo 2 WD UK T
of Aol Ro} ERWPHA RIRC 2 vholrbm Y om S WP DR contestablity theory)ol
st o] e gNe] ARG $FL v} AAN 2 Ucke Fo| A3 QolA o] A
PERIE RS TR MR TS 08 AR D Aok & 4 98 Aol

2E3UK

D Ga3 - HIEE - RER. "WE, 8, DKo BUEgol NI, A2 KB AR KB, 1984,
2) @3sh - AR Tl e SRR £ N MMES 2 BRS) AT, A8 EEFkE, 1989,

3) k. “-Evhe} Mg AN ST, TREBARFRE,(1979, ¥ 5).

4) Sl "rElv e o] BR T AN BT, EIBA SEWE, 3, A123(1982. 11).

5 BUER. TEEME B LI KMES ), NS RS, 1984,

6) BEM. "M n LI EEEY KK T dwte A2y BB, TEEEHE, 36, A 15(1988. 12).
T EERERERTART. THEEE R, 1989.

8) B "WREBEN D LAIGEROLEY", EELSERR,, KR ¢ O RBECESE, 1982,

9) Deakin, B. M. and T. Seward, Productivity in Transport. Cambridge : University Press, 1969.

-301-




10)

11)
12)

13)
14)
15)
16)
17)
18)
19)
20)
21)
22)

23)

24)

25)

26)

27)

28)
29)

30)
31
32)
33)

34)
35)

36)

37

12 - B A RTATRT R OUE F5E(1996. 2)

Deaton, A. Essay in the Theory and Measurement of Consumer Behaviour in Honour of Sir Richard Stone. Cam-
bridge : Cambridge University Press, 1981.

Goss, R. O. Macroeconomics in Maritime Economics. Cambridge : Cambridge University Press, 1977.

Kendrick, J. W. and B. N. Vaccara. New Developments in Productivity Measurement and Analysis. Chicago : Uni-
versity of Chicago Press, 1980.

Krueger, A. O. “Export - led Industrial Growth Reconsidered.” In Trade and Growth of the Advanced Develping
Countries in the Pacific Basin, edited by Hong,Wontack and L. B. Krause. Seoul : KDI Press, 1981.

Stopford, M. Maritime Economics. London : Unwin Hyman, 1988.

Sturmey, S. G. British Shipping and World Competition. London : Athlone Press, 1962.

. Shipping Economics : Collected Papers. London : Macmillan Press, 1975.
UNCTAD Secretariat. Establishment or Expansion of Merchant Marines in Developing Countries. 1967.
Berechman, J. “Costs, Economics of Scale and Factor Demand in Bus Transport : : An Analysis.” Journal of
Transport Economics and Policy.(Jan. 1983).
Christensen, L. R. and D. W. Jorgenson. “The Measurement of U. S. Real Capital Input 1929~ 1967." The Review
of Income and Wealth, Ser. 15, No. 4(1969).

, D. W. Jorgenson, and L. J. Lau, “Conjegate Dulaity and the Trancendental Logarithmic Pro-
duction Function.” Econometrica, Vol. 39(July, 1971).
Denison, E. F. “Classification of Sources of Growth.” The Review of Income and Wealth, Ser. 18, No. 1.
Diewert, W. E. “Exact and Superlative Index Numbers.” Journal of Econometrics, Vol. 4(1976).
Fuss, M. A, and L. Waverman. “Productivity Growth in the Automobile Industry, 1970~ 1980 : A Comparison of
Canada, Japan and the United States.” NBER Working Paper, No. 1735(Oct. 1985).
——, D. McFadeen and Y. Mundlak. “A Survey of Functional Forms in the Economic Analysis of
Production.” In Production Economics : A Dual Approach to Theory and Applications. Vol. |, edited by Fuss, M.
and D. McFadeen. 1978.
Gillen, D. W, T. H. Oum and M. W. Tretheway. “Airline Cost Structure and Policy Implications : A Multi - Product
Approach for Canadian Airlines.” Journal of Transport Economics and Policy.(Jan. 1990).
Gollop, F. M. and D. W. Jorgenson. “U. S. Productivity Growth by Industry, 1947~73." In New Developments in
Productivity Measurement and Analysis, etited by Kendrick, J. W. and B. W. Vaccara. Chicago : University of
Chicago Press, 1980.
Goss, R. O. “Investment in Shipping and Balance of Payments : A Case Study of Import - Substitution Policy.”
Journal of Industrial Economics.(1965).
o, “The Measurement of Productivity in Shipping.” Maritime Policy and Management, 9, No. 1(1982).
Jorgenson,.D. W. and Z. Griliches. “The Explanation of Productivity Change.” The Review of Economic Studies,
Vol. 34(1967). .
Katz, H. and L. Fettner. “Measuring the Productivity of U. 8. Shipping Firms 1966~ 1970." NMRC(1973).
Kim, M. “Total Factor Productivity In Bus Transport.” Journal of Transport Economics and Policy(May 1985).
Kreussler, H. “Seetransportproduktivitit in Internationalen Vergleich.” Hansa(1980).

Lathrop, D. S. “Ship Productivity as measure of Maritime Performance.” Maritime Policy and Management, Vol.
6, No. 3(1979).

McCaul, J. R. and Associate. “Merchant Environment and Container System Productivity.” NMRC(1974).
McCaul, J. R., Zublay, R. B. and E. V. Lewis. “Increasing the Productivity of U. S. Shipping.” SNAME(1972).
Nadiri, M. Ishag. “International Studies of Factor Inputs and Total Factor Productivity : A Brief Survey.” The
Review of Income and Wealth, Ser. 18, No. 1(1972).

Obeng, K. “Bus Transit Cost, Productivity and Factor Substitution.” Journal of Transport Economics and
Policy(May 1985).

-302-



38)

39)

40)

41

~

42)

43)

AR PRt W el o A o) M - 13

Solow, R. M. “Technical Change and the Aggregate Production Function.” Review of Economics and Statistics,
Vol. 39, No. 3(Aug. 1957).

Tauchen, J., F. D. Fravel and G. Gillbert. "Cost Structure of the Intercity Bus Industry.” Journal of Transport
Economics and Policy(Jan. 1983).

L. R. Christensen and D. W. Jorgenson. “The Measurement of Producftivity Change”, The Review of Economics
Studies, 34(1967), 249 — 83.

S. Yamada and V. W. Ruttar, “International Comparisons of Productivity in Agriculture”, in J. W. Kendrick and
B. N. Vaccara, ed., op. cit.

L. R. Christensen, Dianne Cummigs and D. W. Jorgenson. “Economic Growth, 1947 - 1973 : International
Comparison”, in J. W. Kendrick and B. N. Vaccra, eds., op. cit.

Daughety, ed., Analytical Studies in Transport Economics(Cambridge : Combridge University Press, 1985).

-303-







