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1. Gross national product
2. Efficiency
3. Productivity
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1. World Federation of Exchanges
2. Coeizeni
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1. Partial Productivity
2. Total Factor Productivity
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1. Involvement Analysis
2. Linear Programming
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1. Malmquist Index
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1. Information Content
2. Labor Productivity

3. Energy Productivity
4. Capital Productivity



WY ol Glygl o ysr g0 S 3 iy il

@ﬁg,',cﬁ_:,sc}s:_“;_wtgx_u@gy@_:z,;w\,buuudmﬁc}:x,;d.uéu@,»
e e 63959 5 s >

s Sl 033l 5,85 55 5 s smmn s 5 3,595 b Wesls Jidigy o (6550 ,80 35T 5 61 5

RN K . > . . .
R s 3 S b s B0 ) Sl eZalg 53 5,8 e 18 eslinl ) g0 e 4

355 0 ) Al 35 90 0 dlons (S50, 2L 53 6T (S50 4

G @l i g oxi .0

L o 03 S8 b B pdn 3l e 5 She Gl e it oo 5 ST o S (1) 5 (V) gl

s S s 5 5 83555 o 5 LT & S50 0 L li dnlous (51 a5 a3 o OLES

Gy 3l Gl B2 955 9 60959 (Simogi LT ) Jgua

el 03 5 &l DMl ol 2t AET (ol Ll

(Jbs 05k
Slae ol ol Sl S Sl YY)
\Y/YYD YAAYY oY/YYY VV/AD+ Sjetwd 3 B si 4 3h
Y74 YV/A58 FAINYY /08 (RIS
Y¥/040 YF/ATY AV/AY Y/VFS S Mgl 4 5a
114700 Y¥4/40V DOY/AY \YO/ADF i
-V —Y/ % /NP —VV/YFF el 55 plo Lol
G e le
Do 3 o o293 3 609,59 (hmogi LT ¥ Jgux
(Jby 0 sbe)
i:‘ o S Jola I S2503
VYYD FA/XTY A¥/55Y Y¥/o e Sjetnd 3 B si 4 3h
Y740 Yo/YOY VAV Vo/ven S g 4 A
Y¥/040 YV/0%+ AF/ADY FIMF S Mgzl 4 ja
114/ A YVO/ PV VAY/AAD 104/ Y e
AR -1/40% /704 A\rials beT s e Lol

<Gk c{b J.>‘La



Ve oploss (gobaidl slocavlw 5 b yingjs aolilas WF

oA 48T (635050 53 ol i (3, 5 gy site (gla yukie 3555 o\g.alwin4deap)|jélrf').s
u.lbl_{(r)dj.k_':-Mb@ﬁ&yﬂb‘j&jﬁﬂ b)f,aé.».k&bv.uéah_u"l):ﬁb

s e OLES I Hlalg Glusl w93 BES 5 0ud 4 p s 5l w5 i olbiaclows 3

OOF 30 S R oy 3l e 9 e (090040 (S8 (2L Y Jgue

At o B DS At e B DS oS el
JYEA XY 3953 Ologw
JEVY JOF 035, Ol
SO JEYV Olgaee! Oloss
JOVA ¥ Ot Olam
JOYY ¥ Olgege Olasms
JAYY A 5 b Oleww
WiYas JAYD Oz s Oloses
JAN JEYE s i
J9N4 i O 50 Olesw

\ \ 35 4L Olagw
/50 JASN 35 52 Oloww
as J504 o Ol
JOAD /OO0 e Ol
VY /604 Otws S Olesw

) /483 o3 65T Olesus
JFFA JOA ol Ol
3% VY 2 Olos
I9VO IPEA Sl

G sl

alllan 350 S 5 ((5)50,8) B 25 ke sl odalie BB (1) it 51 S ) slailen

Sl o3 g 13y 55 1 (6590 g iy 3l s S 3 2hy g Sl 4l Uil /PVO 4 JFFA
95 o295 dmms e O30T .l 0l 03l o 55 dnslan O30T 51 21530 ol O35 slalims it
Oliss adst ke &S5 51y 5 St 1y ke 93 o) gl 5 A8 o gl ) amalr S 4 Loy jo i
Wl 0 el (5 AL 0 g03T 511 51 28D ol oSl (53 Lol sltas 487 T 5l ks oo

9 Sl ol wl:;» JYOF SPSS )‘H‘rj )‘ oslaiwl b Q}AJT U’-’-‘ ‘_;‘JJ <‘_§J|:L&A cb.d) Slg )‘-\.E.A



N8 slolyy Gyl szt 30 Sy iy il

.C,_..ulw}ﬁ):hdﬂjﬁiﬁ.)’iﬂ}u:id))ajeéhua}ugﬁ)btmc;}w.sf-}r.\.od}:m.
el 43 8 S Il 5 G 3l 5 (S (Slao 53 Sl S sl S a8 1
S LSl 5385 oS s Al 2y oS el Glad g 3ltad 4 2 o7 1T
SV LS 8 5luw ( Golsds .l ok dloes 35 dla ¥ (slaoy 53 5o bl 51 eSS ol 5
b 0ds S mas A5 0) (sl T Sl 3 s el 48,8 15 e L ¥ Sl o0
VA I 5 LS el o 80e o das e 0L o ol gl ol 0k dlone Ole e

Mb@dl.&;Lﬁg:,sj.&ks‘j‘)Ju?sbd)}oﬁ&))(f)d}bwc@‘wkl}.}')‘/Aqv

JLe # Job )0 (5530 42 gy .F Jour

abdl e Jl el Jl pordl el sl OS5yl
VY JYOY JYAD JYEY JYYO 1AV 553 Oloses
JOAY VYA e L JOYF i 03,5 Olaww
JRAS JF40 Witai J¥OF JFYY Nlle Olgie! Olarwr
JOAY I9AA /054 INNVY VO JFOF 0keLa Olars
/N JOYD IOV JF0 IYAF JYYY Olgrgs Oloms
JAVA JANY 1599 el | IVAF 5 b Ol
S ) JAYF JADS JAYF INYF Ozt Olases
JAYY JADY JADF JVOY JOAS IR s ke
SBe JEVA I7\Y JEAY JANY SOV 08 50 Olacs
| | JAVF | | | 35,85 Olosw
JASA IOV Vad JAD 1850 /000 35 gores Olagr
JDAF /540 1559 JEYA I5YY JEVD S Ol
/544 JOYD s JO5F JOVY JOvF ¢Sl Olewr
JVVF VA JOYF JOYY IOV JEAN Otws S Olegr
\ JAY- \ \ \ VY Jeoosl 65T Olasws
J¥50 JEVF JFY 1054 I5YD JYAY Slols Olasws
JOF) SBe s I¥55 JYAA JYAS JYAY o6 Ol
JEVA IV Viad J9YA Viag OV oSla
i gl e

cc_,_wl4:..i|.>‘_;J:.é.z:JgL..cu.'éu_lblf.}é\z!)'l:)JAL&QWQSJ.&&},QJ‘_;LAC,SJJQ\:»}I

Q‘ﬁw.ul:vu_nu\_.a)b\" ))_'J.»C,s‘)_&@@‘)des)}ndhduru)bfé)}bb



Ve oplons gobaidl slocavlw 5 b yingjs aolilas V§

03 52m Olas o Caaiils £ 5850 ol oV 515 e SVT e Sl oslizal 5 87,2l 055 Ol g
Ol e Jilse G35 e Lol il 35 (S50 p 51 55 ool 65T Ol 5 Oz Ol
&l)l_{up;'-uQ;L&Jo:ﬁ)l;tmuf.g;lwé\,:ﬁ@ccﬁwlc)\s-é:bﬁa\awjld))aﬁ
Oa3T 4 bogr ol 4Dt (0) U ool 48,5 513 anlia 55 90 F=F (sladlo 5 )Y (sladl

as e OlEs ) dep y3 40 QL'.:&.HCE‘/J: 9 Al

Gor 3l o 9 e 5390 52 AL gl (293 (3903 Julowd gl oS 8 Jgu

Laosls sliss sig o157 a3 to,lTl YU u Ol 4
o) I o -Y/9\4 — /Y /N YYD
PGy 3y el SO SN Gy 3 e el Sl
Y80 las sl il SYVE lae ol ol
Joee :sigcle,/vaa:jx%;tﬂ,ﬂdj,a,eduubuw@%,;
RpEy @l:; AR

35 5 ke gl & Las pl o el e b 5 Vb d ol staliie b6 G Jgutr 5147 shailen
e By 31 ) 3 im0 31(5 00 31 ) sl el (580ke 5 Sl i 31 a8 dnalor

s;.w‘ﬁliJw@uaﬁJJfﬁwd‘fé)}a*ua}uté)Lﬁﬁs;‘w‘faf

OSlgring 4151 § (S 4o
Sosb a8 o DU e oy pana il oo DS mlie wgy Janai oo | sl e
A5 SUK S L ol 40 358 o a5 UG i ) 5 15 Csl aigy amads
Sl ols AST a5 ol oyl pen Sl Slosl 3ol 48 5 Sy 613 0 4 S T
U 2503 oge  (s3lasdl mlis agy janadsl 55 gage (28 OT IS JS 03 50 wle o slasl5l
ol 4 85 e ale S50 e LS ¢l 31 (S Ol (pamais o8 S gl
565 Lol Bs LS Sl Lol A5 e S 5 o s Sl e e ISk 5
o) 03 i dal g ate OIS slail e 53 (ghs0 4 5 (2 i 4l opl s edd Sleus
3 b o o gemn 2 (6 S o3I 53 ;815 (63,5, 4 esls by ot 5,055 b Godo
Aol Gl o 93 S5 3 Sl ey 5 S Oler i A 5 SS90,
Q.g_w\wjﬁ)gdpouL:;ﬁ;\:,'\w@,aﬁ‘_;LEJU\L;b-@l:;.;M\aua.xgw

ale o 150 g 48T 00 8 A 015 o0 S50 ol Ol (ke S 13l 4 4 5



WY s loley sl szt 30 LSy iy il

2 Sl 4S5l 5o B ST )l 5 e gy e 51 5Y rlan 101!
Ji‘ﬁw“s@‘ﬁ‘t‘*“) opl ool ails 50 el (650, Leli asdllas 500 bS5
il Gl gl gl dnd Jle sla il Hlacst adas 1L a8 (A4S da oS sy
LB 1 p3Y a3 U 5,8 15 ar g 350 315T skt plew 2l 5 Jlo (6 8,18 slis
Sl e Dlalgiiey bl ol 53 bl BT 55 (o500 5 255 eal 3OS slaml 5 ale e 15k
il 03 S &1 Calidee glroy S

ey 5 Sdaibe dam g slaasl 534S 33 8 e slgit OIS 56 5 01,10l 4
05t 4 (Sl g0 a5 S 5 abe s 55k a5 5 (6o 50 B STl Ole s )
S LalS i 650 g Ll Jalse 5SS a5 Colad asle e 150 aST o 633150 amnlie
2 s o M5

oo 3 LS 355 Sla ot plonil 53 33,8 o slgiis OLIE wle o 5 Jlo 0 Shlowi
3 s 5 ey B30 e o () 53 5 sl f a5 3500 1) e 03 ook GlacS
SN i e a5 15 (308 015 o bl 6l 43 87 13 adllan 550 oy 53 S8 3 iy
A ol 52 g St OT (galial 5 g ABL Jla) 5 1 (orbie S50 0 e Sl (Cnis) OS5
355 S50 S S 23 8 o 5 DS b 4 e e g Sl 1 S i 233
ST A (6590 0 SN 81 5 0k wllan 5 b and s 1B 03 g s |

e o 53 5 GBS By 3T 53 8 e sl 01 a5 Olikos 4
So30 g dmloms Cadidee Sl B9 513 55 Olddosd 53 5 03l 5l 3 anlllan 3550 15 (6590 540 Ol e
Laesls il g o 3 S5 55 361 &y 50 53 (o 09D 35, 2 A lie 4 5 03 05 03lial
dwly ol 53 .S eslaal 87 Ol 5 ot (gl als (o) (sla g & 5 (bosls) lags g,y
G 31 35 e 40 5 O S s34 it €3 500 03l (o 2) Slles sl i 51 015 o0
(o) rosdle A 15 allan 5 5m 15 S 10 (6550 5 O S 5 b o9 G el o s
o dile Caliee Slhas 5 Lo ola e U ol biacwloen (690,40 O jon dlasly 457 ool Cnlie
e Ci 5 Sy pode (63 Shes (Sl S5 5 ok o gt plgun O 520) S05T s plow s y3 (28 2
S b Slae 5 o0 Jolize SLSU U 5,8 5 oy 3se La ke ple 5 JloosSl

338 s



Ve oplons golaid locavlw 5 b ying sy aolilas VWA

&b

g o gladus dewsis (sl 5 S a3 (o, Sl CIYAY) gnige Lo e 5 Jole 33T
FAV-OF Lo A ojles Sl piils ity ale asliale g3 "(DEA) besls

2 S Bl 51558 claokwl guuas," COVFAN) 3156815T e 9 e «Smo sobol o 03loT
APYNAY oo Y ol cama i g ol Maasls by o (5g) 5l ealiinl b Cato jide

S 3L i s 5 Dlalan des 5o 101 185 (g0 VFAL) (BT 0l § Cppu (el

(S5 sla a3 5 AR s 5o 1045 (S0 s 2S5 S 21T Sino VFAF) (e cGo solef
I'DEA gy bl o Ol 65 50 et Elee 53 oo o 4 2" ((174Y) ol gl (S0
FVNAF Lz OF ojled o Jlo (O 5l doling

e OV e OUS (La il 5 La by i) ) sla sl (50 gy et (OVAF) Jadllgal 3155391
OYA-BOF oo canu 5 5 (S50 40 o Liolon

LU Tl slool Sy i 45 (ps0 g 5 5 LS (55 0 I CVFA) ppmdoa o o oo 5

19l Ol e o015 ¢ ozl sk 5 Ll odSCiils ()| gl IS
FV-20 e (Y o ol 4&}5&1.4:574"‘5)30}@1{ Sl gp g S sﬂ)j" (YAQ) (L1355 (S0 9 e ¢ ol
.@\iﬁ.}l: NS0 g ‘? 293 Cassly ) 00l jlv 3 Sl b 5] 13 oS Slacbo Haasls iy fboo (WWAY) Lo sbecne (67 o
Barros, Carlos Pestana (2008), "Efficiency Analysis of Hydroelectric Enervating Plants:
A Case Study for Portugal”, Energy Economics, Vol. 30, PP. 59-75.
Charnes, A., Cooper, W. W. & E. Rhodes (1981), "Measuring the Efficiency of Decision
Making Units", European Journal of Operation Research, No. 2, PP. 429-444.
Estache, Antonio, Beatriz Tovar & Lourdes Trugillo (2008), "How Efficient is African
Electricity Companies? Evidence from the Southern African Countries", Energy Policy,
Vol. 36, PP. 1969-1979.
Farell, M. (1957), "The Measurement of Productive Efficiency", Journal of the Royal
Statistical Society, Series A, No. 120, PP. 253-281.
Fostner, H. A. Isaksson (2002), "Productivity, Technology & Efficiency", UNIDO.
Okten, C. A. & K. Peren (2006), "The Effects of Privatization on Efficiency: How does
Privatization Work?", Word Development, No. 34, PP. 23-41.
Prasada, Rao, D. S., Christopher, J., Odonnell & George E. Battese (2003), "Met Frontier
Functions for the Study of Inter-Regional Productivity Differences", University of New
Engl, PP. 1-6.
Vaninsky, A. (2006), "Efficiency of Electric Power Generation in the United States:
Analysis & Forecast Based on Data Envelopment Analysis", Hostes Community College
of the City University of New York, Journal of Energy Economic, No. 28, PP. 326-338.



