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BEBRGRERRAIBR TR

SRAERE T

EES

EERREEE ARSI R AT K SR R Pk — - TR
HEREEIR £ AR - EEZ AT - ARSI B AR - B DA BRBUR R R
it G B A B e DA B BRI RGPS 2T R B S8 KPS RE T 85 - RIS REE SRR B A E RN
S FERABSHER - WEFE S EEERM ATIHESE - A A
BIUAHR 16 REE L BRI SRR - A AL 8 i
AR B T K PHRE A SRR RRCRIGHE ~ e pliA ~ IR A -
AWFFEEERBUR * (D) RFHRE A FIHBABCR A RS ZE ] © (2) A FIRTE R
FRASSRRBIEE © (Q)WTFTss e ST B S - AR - 75 AR AT FEAYRICER
AR AL (E R GRE A SR A S RS BV E TR - OGS AR -

BREEY © KIGHE - BASR ~ BB A
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2 RIS

H 1760 A TSk - #REs U A JTEE Sy - APt n » ek HAORL -
i - FOHFERARE R AR - THEAAS » NESEEEERE - K&
HIPREE LA RE R B R R T E 2 RS (40 CO, ~ CHy ~ NoO Z5) B aibe il » ik &
BRIREIRSR > BE2REER0R BT - B0FEER - KIUEBERER - 23EE
S _EFF - A BRI R (788 2 B € (Intergovernmental Panel on Climate Change,
IPCC)Jit 2013 FEZEARAYEE 5 KatftiHi5+5H, > 1951-2010 AEFrEUHIEHY R ERIEM -
RE R ZE R AT RE 2 H A EFIFT E 2 (R 55 > 2017) -

SRS EEEA 5 KPR — B AL S AERE ~ (LA RERE HEde fl R 88 2 [
o ESrRE - RS HATISE AN B RIRE IR SR & IEAE IR K T AR RE R E Ryl
ETERIVEEES - IO - KRIGREEI A S - HZ NENEZAER - tEexE s
Az R R B AERE R - Al B &5 BB I R I 2B 50 v B 4E 5B ) 2 —(Ghosha
et al., 2017; Sahu, 2015) -

KGR ER PSR B RSB RE » RIS EEHEKAVEESTRE - RS2 8K
W~ B R ST R > H K& 35%1E [ S 0o 22 2% ~ 18% i AR SR ATk UL ~ 47%
FEE > NHEHAPL) 7T0%E BHTEEFE L o SIREIKRR ARG A 772 —##
AR I FHIVEER » e 2ERBEIRINTR K B H R (BB asElt > 2017) - (K
BLOBEHREIR HE RSN &8 IR BV A B LA 7.4GW(FHEEEY 1.2 GW
B EUIAIZY 6.2 GW) » KI5 E AV Sm A & All =224y 35GW » &2 B I35 Y
4.7 f% - KB EEE IR ARAE(2017)1E 2015 5 AR IRAVE ST SR 5
BN ERN N BN ESRE S EC & 1L.5CGW » FEREIREEEC 2R
BEALIRAG - ARAGK DABE =R ) Ryds B HARE 5 280 > KPR B E(£4Y 0.8GW » (&
MR ED 2.3% > MAEMKAYE 2SR

SLEEN KIS REEE R EM S > 2005 FEEH &N 70 ([ErTEE » #2010 4
RN =R 720 (BoT(FERANEE » 2011) - %2 2015 FAEEEE S ENET
2,005 {27T » 10 FEfIPRERNE &2 28.6 (H(EOEHIRER/S - 2016) © H4h & EA
B RHEINESREE T SRE ARG AB R E 2 5 A RIS Re A E 83
BRI REEE H B AR S (RN - 2011) « fh4h - fTEpes 2017 424 H 5
HETZER T piiE R s a e | 1 A RASKRE R E0 7y » FHERHE 8 4-(2017-2024
FEVAFERS 243.15 BUTRIAITHE » e RKERRE S AT FR VAR 3T ~ Reflula
o k] A EREREIRNTRE TS - BRI NAR R S B AT - TSR E
OEMARAE A LSS EE TP EL - B 2025 R BFEENE 20GW 1Y KI5EE » DL
R B 55 B a8 B 4.2GW 2 HiE (T EERRHTERE - 2017) ©

BRI R E SR Se o B RGCEE E ERr BE i 250 72 » Hrf 180 %2
R 2R » BREKGLEEECEANRE 23 BA » ERHERES HFET
B R~ FURTTAR AR R NIRRT - B2 ERE 2 REUEME - 2FR R
16.7% (X AR RE R f5y » 2016) - fE K RE S B A E A A TS KR » T i KIGREE
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AESE A E S Ry LR 2R - &EE WA - il KIGREEAM A - BEH > DL
KR RIGRE R B i N AR E - MBI RIGRE R IR =1 50k - DL
HURESE R T o T NETESAE - NEAZ RS ~ /NURRAHR - BT RAER A
AR RO EiT BB SRR EE - HEFRIECA ~ TS ESES - Fiabids - B
GHFERERNIGREE Y BEEE(EER - THEEI > 2016) - AL KIGRERER
HSHEHATHEAREE - NFREB SR - 15505 3 E K5 EE s i i K R
(Ghosha et al., 2017) -

BEEHIRIGCEESE BRI AR ERLER TR T - FEIN &R BURISE M
{EFEE R RER T » B N RERE R (GBI /> 2016) - RlIL - A7t ieE
FAREUSEN B ~ EIEAVRIGRE S SRV B s ERHETT 0T - SRET &8RS
REE SEIEARER - HH B ZE 45 SR A8 Y i VIV AJEIS i (AT RER. - DURTTHALE
FRATGER o« AAHFEHY H 0 FE 22 A BLERET -

LT BB KIGREE S 2 AR A A AR i B KI5 AE A A A% -

2N BERIGRE SR AR R EE B A » fRH R S R -

7 S A ZE AV R AT R B (KPS RE A e A B B (A Bl HAT 2 SR
DA R E A - $E AR -

Bl ~ RkERET
— ~ KFZREEERT

KIGREFRHLE R ~ AlE LT ~ FEH B s FiEs iy s = (International Energy
Agency, 2011) - HHERIE AR Z LUK G LBV AT - 1 E & A8
&S LG ZB&Y) » W E RIREEMINTTE » BRI S FEGER AR — K
F%EE » 2017) -

K E R RS E A E B R S i ST sE AR BB RERY 7= » HATE 3=
HEAEEURIGEA - BEEREW KFGEA ~ 28 KFGEA - IEE KFFEA -
CdTe SEfEEE M ~ CIGS JHEEEM ~ JulRtELHERE e « AR SE - KI5
BEEMORE R EEE R EHBEAZ A - MR - HE - &t - BHEH -
S S HLAE B A A SRR R 2 Bl ~ 2B R i AH R A 2R (BB PR R
2016) -

TS BB Tk ERE R SIS S F HECR - T2 Loik e RE R A 2 2 BB
IR R B A  (H FR 7 Rk ELRE i 2 W 28 AR F R HH AT 20 A RREUR IV REED -
N RN - B8 K IGR RGP R RNV & - 858 T5F
ZHFENAA BT S AREBNE S AEIEBPE K IGREEENE —F 2 #(5
FERF » 2011) -

IR BB RPHRE R R 2 S A Fh AR - DUERgE Syl A5 5
PSR B B B B 3= Sy > HE BB ERNTE] - EEE KGR EFE

71 EEH —O—tHEH
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fyrp s iR G = B S 1 EL N R IR AH B 2 4 s RE T 5 5 (P22 S 2016
KB ERETR R > 2016) - TG B PR T S (R0 B B

R R ERFL(2016)HIE e - & KGR AR HEERE S © (1)
S - Rt AS R = - BAREERE AR ()5l « BRI e R B
R RR SRR A FE R A R = - QYE R * JURHRA ~ S ERSF ~ $iBAE
B Z i FE iR res - (4S5 « NS - BUa ~ JAE - BOREIRRE
ez iy - 2R E g -

E BG5S (2008) 3t ¥ &8 K IGRE AR TR IR Y > B ARR Y EE B dw 1E 1
KIZREERNVEERS » BRI UERLEE LT - B bdiesl
BER BEAEERAZEERIGREEEELAHERE -

&E b REGRERESE IRAERE e TRV MEBRE R BN E KA > A= EHY
TR BB R IRES - B i LA BN T B 22 R - DA
BRI R+ B AR A FR AR S MRS Y T 4

= BRETHE 2 SO PR

R T 8B Py R FTE A BT DA RBRAYIA 7T &5 8t DR R E 3G
(Eling and Luhnen, 2010) - g4} Thore et al. (1994)F!|FH &k 4% 53 11,24 (Data
envelopment analysis, DEA) k7 4 & 7 77752 HEET 1981-1990 R » 1t 44 5PEEE
RS 2 SERER A E SIS R A RES  HERAE - BEHER - EAE
i~ BN ) EREERES - SEEEN R - BRI ~ T5EAR © Hi7tas
REUT BRI S SRS RS - FEIEERS - Seagate B AMR{EEATRIE
{H—EL R = Y e ER R R s LB & R I A R R k- HFRZ S L
B TRV RIS 2 R M B RN EERYE -

Tong and Chan (2003)7& ] Battese and Coelli(1995)FfHe 4~ FEtdiE F oA
(Stochastic Frontier Analysis, SFA) » 434 1988-1993 [ 1F HH [E7 A e 25 I SE 1D SE+H
i SRR FEA D EEZES - HES RS o atE A ERCREE N NEE -
Karlaftis (2004)7E ] DEA AREFAEED T 80 A AR - Bt Feai Rl g Ba s
FFH R 2SN 2 BPLLF B ARG S AT ARSI RE - BLET A S e f e e DL Rl AR 5
T TRHY B » FLRE AR AT R A o e P B AU S T 2 20 2 RHE

Eling and Luhnen (2010)%8# /18 51305410 DEA K SFA J5 A5 7 & BIFE TRk
FEHTRR S IUTHE S ¢ (DRI (2002-2006 ) B P& Rz i S Rl
SN ZRTT R R ENRE R 5 (BB R A SRR S R A TR R
NE] S Q)YRAFIVRERE Y/ IVAE] 5 (4)H#H DEA K SFA R 77457 Rl &34
7R HEERER V225 - Eken and Kale (2011)7# /] DEA £R5T - HHRIT 01741
TR A E BERIRE JTRVAR IR » HAHZRAE RS - $RAT 70 SRR R N R
JEFIRE JIMEE A FIAHE A EEE AR HAERORAER S - (HE2EER
FARERNS » HRCRWAHE N E - ZLL - A R e HS B e B 7y Y
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FAREAR/N » DU HRR -

BB R EN BT R S R ETRENININ > #HE5 0099 &
B SR TV RTEIC B RCR TR - DAETE 22 RIMT R ES » AR A
1981-1992 4 » 78 FEA AT B AN pREUE Y (SFA) SR 9T 25 R 1T 2 AR A5 B i [ 45075 >
DU iR B R e S 2 M HAEREUR - O)AERRERITHAR
AT R B 48T - e E AR A B ARG QR TS EFA SRR - H
TR TR R AL B AR R E . Q)R E IR TR BRI A ETTIEE - N EfTHE
R B RCERCR -

2% (2000) [ A DEA £ Tobit #5581 534f - DLE T A% ~ SCHAREFT5% - B8
# - APPSR AR DIlisEE P s N E IRE R - 1
SEPEEE(SAE 1991-1999 £ERH » &8 ~ BN N e PSE 29 (e E R 2 Bk o T
R AR & A > BB T W AT R B R T T AT

MROFSZ(2001) 55 1997-1999 4[] & NI 43 227 S $RA THY =B i BN R
FEEER A Battese 1 Coelli £5:7(1992)Fr&$ Yy Cobb-Douglas &5
BEIT(ET - LS IR TR IRACRE - BCERRCRE KA ESCRE - WSS
FERCRURER P RET B IR T & R R TR P R i R (E B R A
FESCRERE - HEEE RSB E IR TR SR T &0 T > HE A
FEFHSRI TRV AR © (HETER ISR TR R R RC B AR H -

37k F1%5(2003) L, Battese and Coelli(1995) 44 &) K SFA B Lris - $%f
BEHIE 33 2 b~ EEAYIEATHBARRS - T O R e B REAIFE TR
ARBFIERY > BEAHART Ky 1998-2000 4 > Ahistor it as 7 o ~ WP HFIE R g s e
PECHTEL ~ (4 A= R ) B AR FUR P AR 2 522 HH3eaaE R Ry - (1) AERgw
PSS B BB AR 2 IEAERE > BN B » MR RCR © ()M
B AR 2 IEAERE » SR R P R B S IR - SE AR AR + (3)
Wl YA R 2 R > RS R LR - By bR A R B
RIF-

Dzeng and Wu (2013) 78 FH BE &5 5L A (SFA) SR ERET & I ZERVRICARRIER » i 9545
RPN (D)EE R 5 T1EK QYA BRI A AR M= (HAEH EIR
(3) B EERE N TS AAAT v B AR 5 (4) sk Dt A S HY AR E AR

&r b B SEREHE T AR B S EEIRARCR - T AR E
i o RIFEHE ~ (o[ FH1E(2008) 50 Ay (T —(EAH SR e - feamHE Ry FIE IR S F14H
& MImERERESAG 2R EMETEEEE NN BE  EERSF RS
B AT MR 2045 E o] LUE B AR SR Al 8 BTN BRI & B 2
FReR o EFHSNCREEEEET UE AT » HRAKRA - EHEGE
BENA - AR EEV BB ETHE - EEEXCRNME AL FEH
S Ry BRGS0 B R AT - BRI A B ASE -
AU dE T AR E A DEA B¢ SFA 75 AAGETTIHT &Y 2 22 DEA K% H
REEET S 7T B SR I RIAH IR > SFA RIBERRET AT A2 28R T B B AR

S| EHH —O—tHtH
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LSRRI B A

GRS REAE S DA EAG Rt R A - RS R UEEEER TR E > BifF
FORY & R BEREERA QAT & A fE = AR A RCR LR AR H AT RS RE AR R
TR 76 o SR - SR SFA iR T &8 K ISR A 3 2 AR
TRty BRI RE A SRV E B BN T B ARCR - SRR R -

=~ KIFREE RSl SURER T

A BRG] A AR B S T RO R i 8 U7 AR IRE KIS RE A SR VAL
R ZAHRH SRR

PREE$H(2007) Ko AR (2008) 2 ] DEA PRaTmi Rhl& Y Rt zESE » LA
B8~ HA S Tl ~ #3 B BN ~ 22 6 {5 3 33 RN E]» iFEliE /2 2005-2006
Ak 2 5T 66 (HEBdE - BHUEFERA - ERER] - HEE - [ETEERE - ZFEW
AFE TR B8 HPFREREUR © ()RS B B SR A R N 1 2R AR R R
R HRBRAMReE » QW AEIREE ST » RSB EEFRIZGREARKY
e o PNETHIRTR EAR B RE - B ARSR - 05 B P SR H AR
AU QY RIZREE AT AN TRV R R - (HE SN S R Aa R (E
SENiEL R -

I (2008) [ i DEA Ed Malmquist 422 RS /8 KGR tEAE RS
NE| ZECE R TS AR 4 52 BT EHERIRY SEIRLRE K 4 RAPSRE R
R > BRI &y 2005-2007 fE5T 3 4F - BEHUESEA « BEEET - 2REM=H
RN > DU EFETH] - ERAIHENEY > i aE KGR E R A
BB ERCRAPES FEGE LZBIE -

FINER(2011) 38 ] DEA J37A2cPRES 18 ¢ Bl KIS AERL RS - PR 2008 4
AR R 2009 SR -REE B IR FERE T M > HESREDR - (2 2008 T
FAEH ~ NER YRS B eR Z th i PR o B B A 0 (B
Al 2009 £ E-PEZEEED - EVIFRREEHAR - BEAEER - MEEFR
b EEECHEERESCR 2R R (EREILRERE IR -

Halkos and Tzeremes(2012)# ] DEA J5 A 71 il rT FRAE RE TR A SRS
S WHFEEREUR - AFREZ B AN R EHCRETS - (HREMARR T2
AREER  FORBRZMENEF IS » MEJZEEA SRR R K 5%
BHYAE] » ARZEAFRLCER S FOKIREIR » BRI RER G/l 1 F AR RE
IR TSR S (T B

PRERQOLS) BT =B KIS RE A S L AUER0R - A =[5k DEA J7AH#E
TTabh - BHFERR - s ERIGAEE D EAVERERIVIRIENER R © (Vs © (2)
WS RIEE © Q)L FH: - HiA BRI ESE > ERCRHE RS > A REL
1BEEE - AN SR s CeBi N 2R > Jak ek 12 EEEmig (N X Py 2R (T 42 -

Wang et al. (2016) £ 1 B £ 2009-2013 £E[E]HY 38 {HAE IR SRHINT T353R -

No.5 July 2017 | 10
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(DHREIRBSEAERIH T AR SR T - THEEAERi P E: - IR
EENEEIVIRS  WssiEiiEEH  (2)A BT R SR AE R HTSCR T
AFAE > HoiE R RS ST SR AR - B bR e AT T A
KUY > KIGRERSEAENT SRR ITE R R I HMRSE © Q)R me V&b T R
ERARER > AHREARS B HERE Ry BT SR R R -

Wang et al. (2017)$aT K FoRE 5% B BRI N 22 50 B S8 B R RE M S e A 2
i SFA J5EAGEHE RIGRE LIRS ERRVERIEN R (B 1 iE -~ B2~ &% - 1
AR B A (H TR HOERF) Ry 8228 - 03ER] DEA J57AKGET RS LM iR
SNSRI AVETTRCR > SERFIERE 70 EARFHREEIREE BP9
TTRCRIES EIRINZR AV % - B8A T H RS B R KAVERIE A
2 PR EZRATEE TR R R -

VS v —N
— ~ R E

Az 7 7 (productivity) sz 5 (efficiency) 72 W {16 el e 2 AR PRET 2 T Bl
SV HE B WAEE - BTEE AR EE T Ry Ar A A A H L E AV A Z EER
(Griliches, 1979) -

P=0/I (1)
H)F P EEEN: O gEH | BXA-

AR AR o R e NIRRT i 8% A Bz 2 e R R -
Farrell (1957)& iy F-FtaHReT R M & » f#55 | Debreu (1951)E:3 Koopmans (1951)
HIBHSE - EFE—(EREEARCRE B T70% WA RIS ARIEDL « el R
R E S T EER 7y + — Ridiases(Technical Efficiency) » URMEGIE—ERA
HET » ERIEARENNEETT  S5—HECERCER (Allocative Efficiency) » 2 fERE
TEAEEHERAET » i ALLR - L AHEK - AU AR i & R P HY 44K
V22 (Total Economic Efficiency) - Farrell (1957)f& HRCR AV # & 7] DI FHIES 85
(Non-parametric) =2 #(Parametric) J77A (%01 C-D A= FERNER) » MELFTHE HHAYRE
BINEIN R B R ok 2 Jeit(Coelli et al., 2005 5 SA7REE ~ fa[fH1E - 2009) -
S o R4 Farrell (1957)EY 34T » AE— A SRR EEL 7 4H A © (D)FiTRies
(Technical Efficiency, TE) » {5 AETECHIEALEET » BERANEHNET 5 (2)
BB R (Allocative Efficiency, AE) » 51 AEFS LA EERGTEE B T > A
H{E A EELRIE A G HIRE ] B MR 24 & A 5 4RO %% (Total
Economic Efficiency) o 5 DARIAEE AZEZ ~ B —E MV E &P - fEE 1§ SS°
FyFrEE g (isoquant) » FoRAEE—B(L Y FTf 2 Xo &k Xe Vg Na[gEd e - B

11| Fh —O—tFtH
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s A SRS |77 BB S B R 52 S RO > 40 Q BER Q
R E A B 1 FrbL SSTTR B RERTAR - ot P BETTS » Q BHFE A P B
{142 (projection) » FEFMHIIEIZE T Q BEHE AR (E R P BT OQIOP » &m]F
OQIOP 5 it P BEHIREIFRER » T 76 1 EL 477 24 B SR A T 4 T BN LR
B /14 B8 i (Decision Making Unit, DMU)IRERE - X AA’ By 5B Ac4st -
B AT Xo B X, OATEHES LRt B EARR - 4:pEns ANBTL SSAAIVIE: Q7
TR INROA > BB Q BERT QBEHESE SRR » (B QB A B B
Q By ORIOQ » Hrih FEL(EHAER » iR DMU (i FRTHE AT 2L GilME S
A REHIERSEER » BT bL P BEAYERSAERTR B ORIOQ » BRIy e By Rt
SR (EHISERATTER » FITLA P B AR B ORIOP » Fm s FEREIFAITENS 147
HESE R > BLH AR R 7R E 11 ORJOP fi5(Coelli et al., 2005 3 S35 % fal
1F > 2009) -

A XY

1 BrER BB S R

A EE SRR B 7% - I BB ENE KETEEUE
ik Hep DIE R4S o174 (Data envelopment analysis, DEA) fifiE 4 & 12 5L
ERREVEAFEREEMANTTE - met 8808 AR DI BERIE AR B A E
B EARME - MEZNEWTE )T ARMES U RV am e i i - M — el R
DEA J77AR A # A ZE HEL 2Bl AR FE i SR Y 722 SR80 Ry e Rl i - HER
R S Ry BURL A S (R a1y 7l A » AR EAL 23 {E (Mercedes, 1998) ;
t4h DEA REBREEAZTAN S ECAIRS - fE S HihEt BINE St fe e iy RSk - (Rl
DEA JRel by B e M I E 2808 5L £ (Deterministic non-parametric frontier) -

EFUNEA AL 40 FE IR AR EITEMEAL - BT 4R 2 4R
517752 Farrell (1957)f2HY » {B1E Farrell $2 & (& A/ DEIATTERR L TTE -
Boles (1966) ~ Shephard (1970) &z Afriat (1972)2/ DEEE My S FHE) A v DL
R IEIENT 7R IR e - E 2] Charnes ~  Cooper & Rhodes (1978)3 % &I EI4E 7T
Mg » REHFEEIERERMELE I ATE « B Al E H2K S 8 8ERH IR A
TEA T (BN ETT(LS) et 28 A EE s (QEZ R4 7E JI(TFP)fa#(E LTS

No.5 July 2017 | 12
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BIETIEE) » QYRELEITA(DEA) ¢ (AFEHETUA(SFA) - il 4 fEff S580%
HT AR IR L -

£ 1 DRSS ML

, e | RERAE | WRELES e

B I O feey | EBFA
LA v x x v
Bt T v x x v
Heffier x x v v
i | BB v x v v
w | i v x v v
| BIERER v x v v
WATIE A v v v v

(AT5e#L3 5 Coelli et al., 2005)

H A1 — R s8R i BN (o ERHEL 8 0 AT (DEA) B BE 12 FUA (SFA) 12 Wi
i R FUA R E R B & A AR A EHESS 15 (Coelli et al., 2005 5 S277
HE R fAFHIE > 2009) -

D Er=EERETE
Qe AT E A Bt -
HAHB 50 -
(1) 7 PR AR I H Y Sy BoBURE
(2) 5 22 TR A PR B (BRI B B ) Y R BRI

B I ZINSE 4

Mester (1996) - Cebenoyan et al. (1993) & Allen and Rai (1996)%5 5. 35% FH FEtn\
RIBFOE » Ml REEE TR ECAC R S R h 5 o0 B R R B Boes - B2
Schmidt and Lovell (1979 ) 4 %[} Cobb-Douglas RAEE SR fTREREL T Ho R 2
737 = Altunbas et al. (2000)F2 H FE TR ECAS 2 S ek B A Ky BAS R B 2 ZIRE » DL
T EEE R UARCA R B BAE G TH - EOA AR RICAHIERAZIH - Frd L Ay BETA
AR EIERIANR -

TC=TC(Q,P)+& (2
H@)HF TC BHEpA : QEHRE : PiERAGERAEE -
EAN o ficiE Aigner et al. (1977) 5z Altunbas et al. (2000)FfEEse ik AN R B Y R 7=

13 | R —O—tFEtH
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AR -
E=u+Vv (3

Q)T u B EE A FBIL R R v R RE A AL s RE Y
Bt > P8R 0 SBREIE 6 -

Battese and Coelli (1995)f i HCAT BRI A E SR s B =( AT g8
F by NHCGTER - B2 Rebtgea P A (Coelli et al., 2005 § SIEHE K AIAHIE -
2009) -

INC, =+ Y a;Iny; +> B Inw, +%Z >, Iny,Iny,
=L k=L

=1 1=l

m m

1 n
+EZ D Y Inwklnw,+z > i Iny Inw v U, (4)

k=l 1=l j=1 k=L

(A Cio BEEEA oo KEEEE 5y 256 | HELIHE - ELEA
=12, W2 SR K R ARV R(ER - S ATHA k=1.2,...m ; ] vie R
55 1 SRR R UHRVERET S ui BN | SUMRPEHI AV HRSCRIA R -

BEsh > R4 BRI R - B T ZIRFFFE(Coelli et al., 2005 :
SRTBEE K fAIAHIE - 2009) ¢

LA R Ry 2R (S 2 F R AR R Y - e S AR (EAS I EEAY 0
BEER 0 LEMANIEETE AT 0 8ZFR 0 -

ac(w,Y)
oW,

= X,(W,Y)>0 ®)

FHIEAE)F - W B AZR B Y JEt - X BB I HERZFKE -

2 AN BB AR e B AR (E AR Ry PR G2 R

(1) Zﬁk =1 (6)
(2) ZYkl =0 (7)
(3) zpjk =0 (8)

AT FEREFE 2 R REEE SR A B B R F i e B AR - R PE IR SR
7 S A BRI BT AR R 5 B R PS RE FE SRR AR » 7 SRS F i B R IGRE A SRy
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PRASRIETE K T BRI RE SR ARV E RN T et B Rl ok s
AN R B o

B IRES R ESIREE

— ~ BB

AT EREATE 2016 5 i ~ HEMAGREATEE 21 57 > &K IERER
AHARE 2008 % 2016 FEHY 9 AR » HAE AR ~ MR BRI e
ELR - BRI 2EEEERIAT  BEWTEAIEE 16 ZKIGREAE » &
BT B -~ w8 B4 REE - FIOLE - THERE - KB - HEE - JE
bE ~ ZERE ~ REOR ~ KA~ ARK - A S 16 RRE 0 AR SR g
W% 2 RFEEEREARTAR] H 2008 4£5] 2016 4538 9 4 AR A 144 & -
R ERPRRE & E&#r#k (Taiwan Economic Journal, TEJ)) &k}EH&/AH
RO EFERIV B EIFRER  TEERS - SRAMFERREZE 9 4F » K4EE
HIVIEKERE > SRR T B EaT48 5 (2017) 2 DM & EVIEIEESRE T B R A
2011 4 Ry REHA > ET T RS BEHA -

= SRR

WG GIB AL i BRI B i R TP BRI TR - HA AH
R RS ¢ (DM © REHCE SRR © (QIATE © J8A - &R
Bt~ ZEERS - SIEBHHVERRANT - BEHFEAGETERRES -
® MEH(Q) - AR RTHY T BRI ASEE ) HH -

® MNA(TC) : BRAlIEZRTPHY T B T HE » ERNAB S ERRA -
STENRA ~ BARAT -

o HAE(K)  RHEEABERTH EEEEFH , HE » BIEEEFHL
WEEE - (@)Lt (DITEETEERE > 4 : W55 - HEasaelf - e S
Nkl o AR TSR -

® ZEiE() : R B HE Tty TET AR, -

® TORMEAE(P) + AT HTES S BB R Ty T MESCH ) - ERRDIEAE(E
TEREAH) - B PIFRAEE B FEAT B BB S50 > B
RERER - HAFAT © Pe=(IrEE+FIEZH)EAR -

® SSHIER(PY) ¢ BRAEZREEM MURTESCHPRM & T AR - R3S
SR B THVHTE S > BIRZFENERS - HAZATT @ PL=#& /AT
NEL -

® G EAR) © BPSEEERTIRARY TR -

® P (D) © ISP R LA IR 20 A Ry @i - SRRl S Bp T
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ARV EIRES AR  AWIFURIE 2016 £ IR 20 FEHYAE]ET Rl

BLNE] > DR RO IR 2 B MR Ry KRS E R e - (@) Di= 0 &y
)ﬂzmxfuélﬁ NE| o L 20 FHYAE] 5 (b) Di= 1 RETELAE] - BRI AR
20 YA ]
%2 BWpEEARER
- e | RO -
HR | Rt ([FETEE/ ) FEEM
1 A 1989/06/05| F AU 5 RE B K AR Z4H 4
2 B 1997/03/26| K IFRERY & A
3 C 2001/12/26| K[5REE T Z 401
4 D 2005/08/10| & FZEE A
5 E 2004/06/16| K[55EE T Z 4014
6 F 2005/05/27| K FHREEE AT
7 G 2006/08/25| K558 B A EAH
8 H 2006/05/19| K FHREEE AT
9 | 2005/08/26| X [5AE B K tHRH 2147
10 J 2007/09/19| KFHRERY St ~ it ~ 47 K54l
11 K 2007/11/09| K FFEERY 4 E
12 L 2003/07/03| K FFHE 2 4%
13 M 2007/05/14| K P5REEE AT
14 N 2003/11/05| A FFHRE Y EEIAH 24 2085
15 0 1981/01/21 Kf%RE 2 fedEdmEl ~ B ~ fH4H - B AR
16 P 1981/06/03| KIZREEE A ~ K[HEEMREAH
(BRIRE © AW H B KO i & E)
%= 3 BEEAGETERA
i {7 BAR | e8| Pk | FEEE | VME | BKE
EHERANTSTIT) 1441 6,905,130| 3,940,713| 6,486,279 27,486| 24,336,696
EHILANTSTIT) 144 7,061,960| 3,949,655| 6,895,909 10,223| 30,007,724
EENTSTIT) 144 3,905,987| 3,444,687| 3,452,177 2,724| 13,989,877
HENNTSTIT) 144| 551,111 420,455 541,706 702| 1,878,588
FIEF HNTSTFT) 144| 73,533| 55,304/ 71,673 100| 311,080
HES HINTSTT) 144| 482,811 301,740 476,080 2,082| 2,249,148
BT A#N) 144 798 503 785 15 3,549
W sE R ANTSTIT) 144| 97,232| 65,968/ 97,315 102| 492,467

(BRI © Ao i)
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—_ e M
=~ HioHa

AHH5E{cHE Battese and Coelli (1995)Ffre ! HYBE A S AL THEE0(4) »
R AT 7 B KIS R N B 2 O SERCR B R A ~ s ~ Wrs &
M2 Bl % I AT = PR B T R BRI U IVAMEIRZ - 49 AT
FHEAF > EREAR AT -

In(TC"

_ Pat Lol Pa ) 22 5tino T o gl P 9
PLJ—ﬂwﬂlln[P J+ﬂzann+2ﬂ{ln(P H +58,nQ,] +ﬂ{ln[P_H[InQn]wwun ©)

Lit Lit Lit
U, =6, +6,InR, +,InQ, +,D, + &, (20)

T2 ) BB A S L - HE(10) B BHReRE g 2 RZ -
o i CEE  i=1,2,...,n 5 tERFE 0 t=1,2,...,T
TCi B | FVEEEA 5 P2 | WE AT AR B © PuoEi
PR B ABEZR(ERE 5 Qs Miis | EEEH - (el
FPE RS © R B | BB SR A
ViR 1R I BRI
Ui B 15 HIHZ AR R N 2 (RIS AAR S
Ry EEVEET R R
Di &Y » Di= 0 Fy A BRI FERREE® 20 FERVMRS > Di= 1 /2
HrELNE] > A EIBLA W 20 SRR
e e PRI » R FERVEETEE RE T -
TP A5 5 t AT SCR A By exp(—u, ) > TRENERSCR RS (u, ) RS
SRR E AR o SCRIEIEME exp(—u, ) ArFY 0 B 1 2 [ > WERYE
TURHL S T RIS 11155 U R - R e R B E R exp(u,)
T BRCREREE 2 B8 Lt 1 2 +oo 2 - MRCRIEEEAS
RS | 1250 AR - AEEEAER T A - EHHY
BAMRLASN - BINARTEEA AT » WEE R i B IE
ZHRE -
S0 TTREEN(9) Felwi e A ek B (Rl - BB R(ER N —PE R R Rk
WA TC KB A P 15 N ZEZR B WATH B PR AT Bl Puie 5 AR (B DT
ERTICR R -

R
AR EIE TV R G 16 R bl ~ HEATRIGRE A E 2 AR
RIGFZERNT - Fra SN BB RN AT E 2008 F£2] 2016 4 ; EH
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Frontier 4.1 (Coelli et al., 2005) #E{THERRCAE I B HTFEEL T > AT FA
HUAARHES TS - FTIEREET R AR 4 - EEEEEETRCR - AWt Z 3838

BAZRHAANE

KA AREREETER

R AL BREABRRBEETER

N Coefficient Estimate Standard Error .
SREERE . . t-ratio
BRG] e (EEHE 2
ETE Bo -4.82335 1.07404 -4.49083**

of 2 B -0.48116 0.32115 11.49823

InQ, b 0.63991 0.16762 3.81773**

| | B 0.00636 0.03328 0.19117

InQ; B 0.04489 0.01392 3.22554*

of P ing, fo 0.04443 001300 3.41690**
F 4-2 BEERAEIREE NEMETER

N Coefficient Estimate Standard Error .
SREERE . . t-ratio
BRG] e fEEHE e

AR BH S0 2.20284 0.42939 5.13013**
InR, 0 0.06529 0.01992 3.27781*
InQ, 5 -0.18208 0.02877 -6.32823**
D, 5 -0.18360 0.09283 -1.97774

aE 0L SURAE 1% 5

2. log likelihood function = -56.07534 ;

YEIE/KAE N Bt EEE M

SERIACH © AHFLEEH -

QI ZNTES

A5 16 REE Ll BRI SIER AR (2008-2016 F)HY P
ARE 087 > GEREFRS -

R 5 A HE 16 52 B EHERFSAEAE]H 2008 232 2016 25 R
FYRARAR > TERR AT 9 SR E R A FE TP SR s 73 e ks D~ E
Fol o HAHRARCREE 0.99 ; 720y RMRE 77 A2 Mees A K 0.52 - i
R B 5y 0.79 ISR GRS RO AE0 ka4 20 48 > SN2 27 FE K 20 4% - HfE 2
BUR > BAIHEEE 16 X578 B ERECRIGRE A SIS RAREREH 2011
IS BTN
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%5 KA TR AR

FARIAR | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 2016 @gg
TR AR
A 0.87/ 0.32| 0.31 049 0.6 058 0.4 0.51 051 0.52
B 0.75/ 0.73) 0.72| 0.79 0.80 0.85 0.84/ 0.81 0.83 0.79
C 0.99) 0.99 0.99 0.98 0.89 0095 0.98 0.98 0.97 0.97
D 0.99) 0.99 1.00 0.99 0.99 099 0.99 0.99 0.99 0.99
E 0.98 0.99 0.99 0.99 0.99 099 0.99 0.99 0.99 0.99
F 0.99) 0.98 0.99 0.99 0.99 099 0.99 0.99 0.99 0.99
G 0.98 0.86 0.96 0.83] 0.72/ 0.94 0.98 0.89 0.74 0.88
H 0.89) 0.87] 0.98 0.97 0.94 090 0.87 0.86 0.86 0.90
| 0.99) 0.99 0.99 0.99 0.99 099 0.99 0.99 0.99 0.99
J 057/ 0.91 0.99 0.95 0.80 0.84 0.90 0.83 0.84 0.85
K 0.61 0.85 0.97 0.98 0.84 0.86 0.94 0.930.92 0.88
L 0.54 0.82 0.94 0.94 095 097 0.99 0.99 0.99 0.90
M 0.80, 0.86] 0.98 0.98 0.97 0.98 0.98 0.98 0.98 0.95
N 0.93 0.99 0.99 0.98 0.94 0090 0.94 0.96 0.95 0.95
o) 0.90, 0.91 0.97 0.95 0.80 0.84 0.92 0.94 0.93 0.91
P 0.98 0.97| 0.99 0.98 0.92 097 0.97 0.98 0.98 0.97
IR AR | 0.83) 0.81) 0.85 0.90 0.87 0.89 0.88 0.89 0.88 0.87
9 S RARIR 0.87

FRHICH © ABFEeE

0.92

0.9

+ .88 /\-/.\-—
* // '

»% 0.86

& 1,‘,

& 0.84 /

0.82 .\\{

0.8

2008 2009 2010 2011 2012 2013 2014 2015 2016
&R

2 KA A T AR ARCR
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(D) EH TSR
B AT FTRE R A 2 ST e B E R (G S TR R (R 4-1)s AL -
LEARES B A Z B R R E R AR A 23R A REE Y S AHE -
2. 48 HH B e A 2 B A B Y T AT R
3. BB R ERM I EGROR » B SR E A IEAHR -
(E)HERARIERHEIEE (uy) ZRZEAVERGE4ER
WA FERATESCRAEE (u) ZNRAIBHRILE SR GER 4-2)3 9040

% :

L5 sk e pA B AR X IEARRE © tliEah - WToe s d FI Sk
AR 2 AR > BURTFE SRS HE RS - REASSERE -

2. 48 H B AR R S PR B E Y SRR - BRI RERR P Y 2 S AR AR

3. P s A (g e o L (R R 8 B0 B A SR SR 2 PR AN B Y R AH R
HEPRERT SRR S M P Y AR H ASSCREEDT » 18 4 ZaniE 20
HYATEIT A 2 VP RRAREREGE » sy hEmRs A K 0.52 ~ Bgrs
B %5 0.79 o {HARBFFUIE A 45 ROV B 12 R R R AE R - R
TR Z & -

T~ B AE

FRISRFITERAR - SHEPRI A A TIIRARCR - SEH (A TR - e
B S HESR L A -
(—) AR
RIBE A TR A KR TR 0.87 BT ARRCRME » (AT
IR AN KIS AE S ARERE 2011 FEiE S RIRB BT AR
HEGREIB] 22 JHR » R PR S B T P B R (L AR B S 22
SER GBS R R - AR AR - e E AT
RIS > S B S R A AR R 2 D
LR RIS AT R TR - A B SRR - B0 IR 7
WA s EEEE| R R I B R S
BB P ATE - MO ERIERA - PIEERS - RILELH
-
(=) Q0 (A TR )
RIS (i TS » S it e A B A S S T I
FEIR > S LB R A s S BT (T B AR - 3 AT AR
KRR A EL AR - TS R AT s+ BUBACHERY -
IR A N B R - thahe - B SEA A Re -
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i T A R R KAV A 5| B BRE TiEt s B AR INRE > A
ARFENE S MBS IS TR A HERAVE R R A Ry i
B M pERNEE T 0 4S54 Eling and Luhnen (2010) ~ Eken and Kale
(2011) ~ Dzeng and Wu (2013)Z:HIRFFERCER » (BT RE Fs S BIRYRRE R
FHHE—ENANER - WA B EfRIETR A R ARy - 22k
FHK -

(=) s & =

WFeas i E B AR 23R AR - hatEsl - 7 &M
B IARERHYE o B E RN 0B RIS S MG 3 R &
FASZ R AR - ASEHFTHEIEH 72 i S AT e A HH S 28R Ryt - SOErE
JERREA L -

BEAN - (IR & RS S R » HAIA Tt R E AR R e 5
[ =228 T S R S I EZE U A F4H) x100%) » FE-E-394Y 6% -
ERISETER » Wrd A 1E 2009 FAH7T 3 I E AR 2 309% » {F 2010 5
72 216% - TR AHARTIRY I 7T S5 R B 28 2 A 1= 2 66.3% - [ H AR
A# 0.52  FEFEINEHHERTA M ROR © SR J 45 2008 Fh7e3s =
P2 22.86% » BHFTERARIARI 394 5.2% » TEREFRARHRHHME R
KEE 3 % o EASHIBRAT A R R s R VIR IT 3 T B F R - FIRIER 14 %
TP < VP E T S R B A 1.83% @ 5154 6 -

Ku7eaMERMRE A KRS J (VBHEE R & - RSB RARERER
PR 2 N REMNH RIS RBUR - b e 38 g A ([l H{E= -0.01623 - t-ratio=
-0.44623) B A SRR 23R A BEE AV AR o HA)EER c TR EE A
AR E AN BEE TR AR -

AR b ARWFEHEN EAlEE SR - RS A TR R EEE S EEIA
FER - SRR AR RGN - B—Wrg J SRR AR EE =it
B RN E  [hAh - LS R oT a8 g A A B (R (4
VM 1.83%) - IERHSTEE R E BRI AR R [ BN B IS5 SR -

AIZLHFE4E SR 5 755 Wang et al. (2016)HJBHFE4E5R - REGRE R SEHYT
SRR < [EAh» AR EOB ERRE R fay 2016 FREIR A SERL T I Rz E ke
BB IGREEFE U EEEIER T hT - HEEND &R BURIGEA -
NARIBEER ~ FREEL(016)FITTHEIR » BN KIGREEEMHIT R EKE
AN » A2 0ET - RN ~ TG EREFE ~ Kilabiss - &
EUHFFERERIGREERE Z BEESE » IS ARG - IR EE
FH > SRR B o it B b ROR SRR - B E TR M5 R T
I E R ap iR o

G b GERIGREEES REFENAL  Fih= 0 FkE A EERE
RE - ME IHTTERE - TEIUERT RO LARRECA - AR SR BisE &
ZHRRETT - ROGR I R R s R R T - R G ERY KIS REESE
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SORBAE ]
FER S BHESE -

% 6 KIRAEAFHES SRR R

53
BFEEER 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 %’ﬁ%ﬁf
RS
A 2.36%)| 309.16%)| 216.06%)| 12.92%| 2.12%| 2.68%)| 30.56%) 11.69%| 9.03%| 66.29%*
B 3.09% 2.37%)| 3.19%| 2.10%)| 2.26%| 1.71%| 1.49%| 1.78%| 1.55% 2.17%
C 2.84% 1.02%)| 0.41%)| 1.41%) 3.85%| 2.41%| 1.56%| 1.57%| 1.78% 1.87%
D 0.31%| 0.42%| 0.33%| 0.90%]| 2.27%]| 1.99%| 1.77%| 1.51%| 1.17% 1.19%
E 2.40% 0.87%| 0.56%)| 0.48%) 0.86%| 0.47%| 0.62%| 0.68%| 0.78% 0.86%
F 0.35%| 0.65%| 0.38%| 0.42%]| 0.76%] 0.82%| 0.81%| 0.70%| 0.79% 0.63%
G 0.41%| 1.53%| 0.74%| 1.77%]| 4.14%]| 0.70%| 0.40%| 0.96%| 2.37% 1.45%
H 3.45% 3.82%)| 1.03%| 1.20%)| 1.55%| 3.98%| 4.62%| 5.17%| 4.56% 3.27%
| 0.80%| 0.68%| 0.85%| 0.48%]| 1.27%]| 1.53%| 1.62%| 1.49%| 2.00% 1.19%
J 22.86%| 1.34%| 0.46%| 2.65% 7.35%) 5.01%| 3.05%)| 3.47%| 0.35%| 5.17%*
K 7.96% 3.62%)| 1.79%| 0.92%) 2.11%| 1.72%| 1.09%| 1.11%| 1.13% 2.38%
L 11.22%| 3.58%| 3.70% 4.31%]| 3.91%) 2.79%| 1.80%| 1.25%| 1.44% 3.78%
M 3.40% 4.18%)| 1.84%)| 1.23%)| 1.44%] 1.30%| 1.20%| 1.17%| 1.06% 1.87%
N 0.05%| 0.01%| 0.15%| 0.66%]| 1.42%] 1.83%| 1.54%| 1.58%| 1.55% 0.98%
0 3.58% 3.31%)| 2.42%)| 2.58%) 4.31%| 2.98%| 2.08%| 1.78%| 1.99% 2.78%
P 1.01%| 1.06%| 1.18%| 1.10%] 2.12%| 1.09%| 0.97%| 0.97%| 0.80% 1.14%
FEFIR 4.13% 21.10%)| 14.69%| 2.20%| 2.61%| 2.06%)| 3.45%| 2.31%| 2.02%|  6.06%
HIERGRS A K& J B2 ISR SBEAR 1.83%*

ST T L R R R R A SR
2EERIACTR © AT BB £ B AT 2R -

{h ~ &sh

AWFeRES 58 16 K Ll BRI A SRV RARCER R P BN T DLaE
SRR B BOR AR - ARSI B 2008 £EE] 2016 5T 9 FF3E 144 S
1> FEF Frontier 4.1 ( Coelli et al., 2005) 41 THEIERICAE T R ELZ BHFEELIHT > FITH
AR UAETHERS > 815 2 SR BLTm SR R A01% -

—. KIGREFE EHIR P RASIEREY 0.87 » BRI Al i 22 4]

58 16 F L EIERGRE A S AR H - PR e ATV S
P RER R D~ B~ F~ | HAERSPIRARCRE 22 0.99 © =iy R 77
BITERERE A F5 0.52 ~ JigRs B £y 0.79  BIFFEAESREEDT - 7212 9 A A4
SEHIRAR R Ry 0.87 - W EA 13WHIN AR R B - BA8T = » 1= 16
HEE L ERCRPSRE A SIRASER H 2011 H32 2016 4F - 237 0.87 £ 0.90
AVRFPEIHIRGS - WA A SGERYZER] - E)EEsR - fEeR NS 16 X
b ERECREGRE A FIRRAITY SRR S - A5 HR o3 R AR i B R e A
RS AR -

T N ERRIEEOR B AR R
A BRI E ) S MR A TR AR > ELAR S Hh B AR S B

%]
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AYEAHRR - IEBURA BV AR - A AR R A K RE
WNEIFEE AT > DU e R i B A AR E H 550 R
Fikr o] FHERAYE R RRAE Ry i 55820 K s e AE
Chau et al. (2005)AYRFFEEE Ry RBL A SRS e HER i KA SHARATE
H > AR A A RRAE IR MR E Ry i e R ps i RE ) > el LA
ZEH AR o (ERARERRAE H—EHR/NER
=. WFREREITH
g at e & FH BRI AR 230 SR - ta/Esl - bt tHE A
S > AR » ISR Bl G B EES A SRS R S e LUFE
B ACRAR L R K IGRE S P Y 7 B R R S P YR S 8 fe B
SRR - AHHZE A ZE R rT e R AP S5 Ryt - SOEAE
JERIEA | > tATREZAI[E Wang et al. (2016)VBHFEEERER » KIGRETR
SEHRTSESCR A FERTEEL -
BEAh > GEBHYRIGREESEI IR EEA T L - HERIY &
KB - HRTFERREER AN - E ARSI ESE
H - s = R b PRSI NS s B EIR  d
o
B RETIR H AL I8 K0 2 SR A ol B 2 A BRI 58 (2 8 R B U 498 8 e iR R B
3 TERFZRER B R FEURR N B E e 8 - BIRAESEBUGEEBRA - %
BN Z RAREERAREFREER L — - GBIV KIGREE A= FEE M LR E
TR TR IR o AR TS A BRI B - T B B SR TR
PHREEEAM RARAE - (HBRZ A SRS NIRAY KIGRE SR M R U B 2 RE I B RS
RACK R EL A5 FGATE R - AGE-FERRERE 2 &R « s F
5 > MEIE FH G — 8 S B BS B - G A SR B AR Ry ARG RE D Z BT %
PLUREI TR e Sl PG EH 58 R 25 BRI PR A ARl HE Eh B B (B e AL SRS 2 B - HE
BN R B 1Y - AR E R E R S ESE B Mg ses - (B(hE
AT S BRI Z AE EVEIACR - Bed& e 22 2 i = [E (H(Grid Parity) /Y HAE - 5K
ERIFHREFEFEARR Z SRS - TR AR Al R RS RE AR SR i H
KBRS - HEEARERRACERA  BOIWTSEATR LIRS AR -
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(—) HE(RIFE R ES )

SR EE SRR T ARSRRCR AR FE R - BRI A o RIESUEREEATRA
&J » 2008 -

SROBHE SRR - B J1 M AFT 0 BT SUEEIERIRAE] - 2009 - (JH
YEZ& - Coelli, T. J., Rao, D. S. P., O’Donnell, C. J., and Battese, G. E. [F&=+
%4 ”"An Introduction to Efficiency and Productivity Analysis”. 2005) -

KOmER AR R » T 2016 FREREFERTH K E o TEEEOE EiRE /= - 2016 -

(&) FHRI( B 1k IR ZE S I )

FARTE ~ HERAET ~ SREHGA ~ PRESY - 2250 - £IEEE - T sr K& RIS LEEE
S FERE RS ITE » 2B EEERT] 5 165 21> 229-249 -
2008 -

TR - FLEFER e R T 2EREE R E SRR T — LB RIS EEE K
HREEE IR B ) 0 5 11 &5 31 0 1-47 > 2008 -

RN R - B 0T B SERARET 2 KGRI S B BN R
TN FEEEH 0 55 36 55 4 HY 0 47-62 5 2011/12 -

B KHT ~ SHESTT ~ E 52 - T QB YIRS 2 AR AT ) 0 SRR » 58
31 Hf » 55-78 » 2003 -

RIS T BB E R SRS T E O 2 RER T BB E R 55 365 LI 1-21 »

2001 -

T T EEME AR R TR 2 EES ST — BEGE FUEAL  FER 0 AU
HEEREET - 55 9 555 1 H » 85-123 » 1997 -

S - T " IREIEE KGR R R T S R E R e 2T
FibHse » 45 455 » 55 51 > 62-92 > 2016/9 -

(=) BArEm (R IF & R EEH)

TR T ER=IEE: DEA ST ARSI KRIGREEZERCE | B B HEEE e
Blea e B A 2 AR LR DT - iR 0 2015 -

RIS - T R RHIE KPS R A 2 SRG TS — B RS L | FOBRE A
FEEHE Z > HEmoC 0 2007 -

FRREST » T BT S B LERE M 2 B — DURIGREEZE Rl | » 285 KRB il
%o BEERSL 0 2011 -

HIECE - T ORIGRE LR RS ERET i — B &R EsE A BITL YRR
EEHEE Z TR EDT - R 5w > 2008 -

(M) 4Eps B R (IREENR )

R EE 0 T 2R EE R ESEE > 49uk ¢ http//www.cwb.gov.tw/V7/climate/

A
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climate_info/climate_change/change_1.html > 2017/5/27 -

e R E TR o AT R R S T — SRR AL 0 4B ¢ http/Awvww.ey.gov.tw/
hot_topic.aspx?n=666 CEB5D186513A6&sms=ACD5FDD79A613035 ’
2017/5/27 -

TERBETHRE ESHRE " HEEYWEEBR N EFEE R @1
https://www.stat.gov.tw/ct.asp?xItem=35375&CtNode=487&mp=4 > 2017/5/21 -
BBl o T EARIREE — KIEE o 4BAL ¢ http//wwwtriorg.tw/unfecc/

main05.htm > 2017/5/27 -

EEEIIAIRAT > T FARIREERRE o Y8 ¢ htp:/www.taipower.com.tw/
content/new_info/new_info-b32.aspx?LinklD=8 - 2017/5/27 -

PRZE ~ BETIGE ~ FoREE - REEE T ORIGREESE | Collaborator FELEILERT, » Hgil
https://www.slideshare.net/CollaboratorTaiwan/201604-junior > 2016/03/19 -

ERER T OKBGEE | 0 4gHE ¢ https://zh.wikipedia.org/zh-tw/E5%A4%AA%EI%
98%B3%E8%83%BD - 2017/5/30 -

—_—

= B

(—) BE(IRIER M R FREIER)

Coelli, T. J., Rao, D. S. P, O’Donnell, C. J., and Battese, G. E. “An introduction to
efficiency and productivity analysis”, 2nd ed., New York: Spinger. 2005.

Shephard, R. W. “Theory of cost and production functions”. Princeton University Press,
Princeton, 1970.

(&) BHTHI(RVE = 2k ER - REIEF)

Afriat, S. N. “Efficiency estimation of production functions”. International Economic
Review, vol. 13, 568-598, 1972.

Aigner, D. J., Lovell, C. A. K., and Schmidt, P. “Formulation and estimation of stochastic
frontier production function models”. Journal of Econometrics, vol. 6, 21-37, 1977.

Allen, L. and Rai, A. “Operational efficiency in banking: An international comparison”.
Journal of Banking and Finance, vol. 20, pp. 655-672, 1996.

Altunbas, Y., Liu, M-H, Molyneux, P., and Seth, R. “Efficiency and risk in Japanese
banking”. Journal of Banking and Finance, vol. 24, 1605-1628, 2000.

Battese, G. E. and Coelli, T. J. “A model for technical inefficiency effects in a stochastic
frontier production function for panel data”. Empirical Economics, vol. 20, 325-332,
1995.

Cebenoyan, A. S., Cooperman, E. S., Register, C.A., and Hudgins, S. C. “The relative
efficiency of stock versus mutual S&Ls: A stochastic cost frontier approach”.
Journal of Financial Services Research, vol. 7, 151-170, 1993.

Chames, A., Cooper, W. W., and Rhodes, E. “Measuring the efficiency of decision

25 | Fal —O—tEHFtH



making units”. European Journal of Operational Research, vol. 2, 429-444, 1978.

Chau, K. W,, Poon, S. W,, Wang, Y. S. and Lu, L. L. “Technological progress and the
productive efficiency of construction firms in Hong Kong”. Journal of Construction
Research, vol. 6(2), 195-207, 2005.

Debreu, G. “The coefficient of resource utilization”. Econometric, vol. 19, 273-292,
1951.

Dzeng, R. J. and Wu, J. S., "Efficiency Measurement of the Construction Industry in
Taiwan: A Stochastic Frontier Cost Function Approach™. Construction Management
and Economics, Vol. 31(4), 335-344, 2013.

Eken, M. H. and Kale, S. “Measuring bank branch performance using Data Envelopment
Analysis (DEA): The case of Turkish bank branches”. African Journal of Business
Management, vol. 5(3), 889-901, 2011.

Eling, M. and Luhnen, M. “Efficiency in the international insurance industry: A
cross-country comparison”. Journal of Banking & Finance, vol. 34(7), 1497-1509,
2010.

Farrell, D. J. “The measurement of productive efficiency”. Journal of the Royal Statistical
Society, vol. 120, 253-281, 1957.

Ghosha S., Yadavb V. K., Mukherjeec V., Yadavb P. "Evaluation of relative impact of
aerosols on photovoltaic cells through combined Shannon's entropy and Data
Envelopment Analysis (DEA)". Renewable Energy, Vol. 105, 344-353, 2017.

Griliches, Z. *lIssues in assessing the contribution of research and development to
productivity growth”. Bell Journal of Economics, vol. 10(1), 92-116, 1979.

Halkos G. E., Tzeremes N. G. "Analyzing the Greek renewable energy sector: A Data
Envelopment Analysis approach”, Renewable and Sustainable Energy Reviews, \ol.
16(5), 2884-2893, 2012.

Karlaftis, M. G. “A DEA approach for evaluating the efficiency and effectiveness of
urban transit systems”. European Journal of Operational Research, vol. 152,
354-364, 2004.

Mester, L. J. “A study of bank efficiency taking into account risk-preferences”. Journal of
Banking and Finance, vol. 20, 1025-1045, 1996.

Sahu, B. K. "A study on global solar PV energy developments and policies with special
focus on the top ten solar PV power producing countries”. Renewable and
Sustainable Energy Reviews, Vol. 43, 621-634, 2015.

Schmidt, P. and Lovell, C.A.K. “Estimating Technical and Allocative Inefficiency
Relative to Stochastic Production and Cost Functions”. Journal of Econometrics, vol.
9, 343-366, 1979.

Tong, S. P. and Chan, H. L. “Disparity in production efficiency of China’s TVEs across
regions: A stochastic frontier production function approach”. Asia Pacific Journal of

No.5 July 2017 | 26



GIERIGREEFERATER Z 15T

Management, vol. 20, 113-131, 2003.

Thore, S., Kozmetsky, G. and Phillips, F. “DEA of financial statements data: The U.S.
computer industry”. The Journal of Productivity Analysis, vol. 5, 229-248, 1994.
Wang Q., Hang Y., Sun L., Zhao Z. "Two-stage innovation efficiency of new energy
enterprises in China: A non-radial DEA approach”. Technological Forecasting and

Social Change. Vol. 112, 254-261, 2016.

Wang Z., Li Y., Wang K., Huang Z. "Environment-adjusted operational performance
evaluation of solar photovoltaic power plants: A three stage efficiency analysis".
Renewable and Sustainable Energy Reviews, Vol. 76, 1153-1162, 2017.

(=) s EERIF A R RHIEA)

Boles, J. N. “Efficiency squared — Efficiency computation of efficiency indexes”.
Proceedings of the Annual Meeting (Western Farm Economics Association), Vol. 39,
137-142, August 15-17, 1966.

Koopmans, T. C. “An analysis of production as an efficient combination of activities”.
Activity Analysis of Production and Allocation, Cowles Commission for Research in
Economics, Monograph No. 13, 33-97, Wiley, New York. 1951.

(1Y) e BRI EHIEFP)

International Energy Agency. “Solar Energy Perspectives”. http://www.iea.org/
publications/freepublications/publication/Solar_Energy_Perspectives2011.pdf.
2017/5/30.

27 | Fhl —O—tEHFtH



The Cost Efficiency of Solar Energy Industry in Taiwan
Jih-Shong Wu*
Abstract

Global climate change and fossil fuel depletion are one of the most serious
challenges facing us today. The Sun is the predominant source of energy input to the
Earth. The solar energy is an inexhaustible natural resource. Therefore, the government is
keen to develop the domestic solar energy market swiftly through subsidies given and
incentives to private manufacturers. The solar energy industry is a capital intensive
industry, need to invest more capital, and also need a high degree of professional and
technical manpower. In this study, 16 Taiwan listed solar energy firms are examined
using the Stochastic Frontier Analysis (SFA). By using the regression model and the
translog cost function to evaluate the cost inefficiency, research and development expense,
and firm scale. The main findings include: (1) the cost efficiency showed that there was
still a room for improvement, (2) larger firms can be more cost efficient, and (3) reducing
research and development expenses increases cost efficiency. It is hoped that through the
findings of this study, we can help solar energy firms to strategically adjust the
management of their firm and improve cost efficiency.

Keywords: Solar Energy, Cost Efficiency, Stochastic Frontier Analysis

* Assistant Professor, General Education Center, Chihlee University of Technology
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The View of Family in Lee Bai 's Poems
Yu,Wen-Hsun”
Abstract

Lee Bai is an important poet of Tang Dynasty. Everyone focus on his creation of
romantic poems. Because of his romantic and unrestrained personality, few people
explored his family life. Only few people mention his attitude towards his wife and
children. 1 am very interested in this subject. Therefore, | would like to explore his
unknown family concept through this paper from his poems about his wife and children.
We all know that Lee Bai lived a hard life, wandering outside perennially. Most people
may think he does not attach importance to his family. But in Lee Bai's poetry, you can
see he concerned for his wife and children. Because of the poet's transcendental character,
he didn't care too much about his family. However he would ask his friends to visit his
son whenever he had a chance. His poetry reveals infinite paternal love, as well as his
wives, he also showed his love in his poetry, especially for his last wife .

Keywords: Family Viewpoint, Chinese Poetry, Tang Dynasty, True Temperament,
Paternal Love

* Lecturer, Chihlee Institute of Technology
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The Dianshizhai Pictorial:
Realism, modernity and China's print culture in the late nineteenth
century

Chen Bing Nan”
Abstract

The paper analyses some pictures selected from the famous lithographic journal
Dianshizhai to demonstrate a prominent realist desire. This paper examines the
popularity of lithography in late 19th century China and relates the cultural
significance of this new mass medium to the construction of modernity within China's
semi-colonial experience. In contrast to woodblock illustrations, which had been
widely circulated in China for more than a millennium, lithography fundamentally
changed the way images are understood; they now emphasized and visualized change,
the novel and the particular. While Chinese readers desired to comprehend the basic
forms and patterns of the new world objectively through these pictures, they also
subjectively identified with the acts of seeing portrayed in these lithographs, desiring
to see and be seen. | argue that while the oscillation between the desire for objective
details and subjective identification gives lithography an extremely rich hermeneutic
space, this new form of visual representation also helped stabilize the uncertainty and
threat of modernity.

Keywords: The Dianshizhai pictorial, visual Culture, regime of the sensible, late
Imperial China

* Adjunct Lecturer, General Education Center, Chihlee Institute of Technology
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A O R EIRR S - BRI IR T B Bt A PR RS Y R R
Ko EEAKEREEE (GIRORETA) ATae B HEN G B RGRIRTERN
seRE o H - Fr ISR T B FR AR - e R R BN - DLEL
R RIERA T S AR E -

Fo T INfEE LR > HERSH I SRITHY B AL AR B (R E# 5 20 > Blanr
JCTH BRI TR TR S HEEN G ERTTI > A S Re i SRR a1 > A DAS R
T LR AR5 AT R IRAVEF B - SR S BB Ra (A - DU TR AR e & R
AR E T IR Z R ERE BB B R R ARG IS T 5 KR53 E
PEHCEMTEAYARTS - FRIELZAh » & TR T & s e I S o R SAPR A 5 Eh st 1
P > DUIRES T 2RI B0 8 > 0 S 8 P B o it R J0 i iR %5
R 0 2012) -

FERHIEF ISR TS R A AL 2 1% > EdganRris il sRATRE S X R —(EHT 42
i * plE4E (Co-Production) - fEHYE— M HEAIRERY & S /E T (It E
BLE LAY FEZE (Time Banks USA, 2011b ) « [A]If » EdgarsTHY 1 HF ISR THY = {E
SEFEELAIR -

(—) L AEEEAE - AMTIREERIL -

(Z) BEBLE © I FAR ARSI EBURAH A% E FIRE SR TAUME S - /- AlBIA
Iy -

(=) tt& & (social enterprise ) Bt &4 & (social venture) : 458 S HLEARF
e & ATV E ] 28 T Ee iR 7 RFEEREER -

Tt E SRR

TEBON - +H & REfERY R L9EAERE (disadvantaged people) HiCEMEE ~ AlliE
BT EFEAVAHAE (Spear & Bidef, 2005 ) - R » 55 A5l k> (t @B LIER
TEREVEE - $500 2R — D TR T H L g B2 4048 - ks
PESE AR - WRACFDE - F DB R S g et R - TR 2 9 E RS L
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SRR T & S b (T B SE
SRAREM4AM ( ZEAE > 2008 ; Haugh, 2007; Ridley-Duff, 2007 ) -

RIS R EREER > 6fF  LEAETghENAE > 6
WIFENTH & B G RIEETIIRES Z 2 E (EFE > 2008) 5 2. 5851 IFEFI4H
AN for DU A D7 U o (B30 DA £ SR PR B S P S 1 AR B S N R AH AR Y
CIERIGES (AL - B8 > 2008) 5 3EsT 1t & R EZE - FlastE 5t
& b2 Patagoniafli ffi %45 N SETTHINZE (ZESRRE ~ L7123 > 2009) 5 DA KA e
AR EEZ 2 M ELE: - FIaEEEL AT EEE: (Matten & Moon, 2008) %

Vivioy

__:lﬂ_‘;o

TEH AN B BRGSO T > Alter (2007 ) $5H > 1&g 2 v DUEFE )
SHA - DI SRR B H Y Z 0 St - a] DUZAEIREAAEERZ T > par iy EA]
EFIECR B EN TR » & RE LI G 105 B ST IR B —4HE - S5

(2007) w8k > &I n] DUE S (g kel ss - et G als DU pa sk
Hep (G AR REAR ANt GRS L > E5RE3E(L > Dees (1998)
HOPp Ll ™ AR

(—) se&#EZFF (full philanthropy support ) © fERCIZEE 4 - AR 550
YIEmIE - BA P RE R EAEEEE -

() #horEE (partial self-sufficiency ) : ERIHAREEZ 1RE) » E(ERFHYEER A
SYERIERE ~ EOTEEEUL -

(Z) HEeWE R (cash flow self-sufficiency ) : SLAIHEZIEE) » HIEIGHYE
WL DASZ (3R > (B T B R GEENY -

(M4) =iER A H & (operating expense self-sufficiency ) © S A AT AE 75 EHH
P HIEE2 1% - BT R AEE SRR -

() E2&rFE L (full-scale commercialization) : FFHIGH&E T » BESI T E
EAFRAHE ST ~ EFRAVEERA - DU AT REs AERIFE A
BE o [RFARIEE A SEE DU Alter (2007 ) $2HIRAVEE =Rt & 15
AHERASRE - RRIDIHE R SE BRI » RES AR E TR S Bt & H
Y2 BE—4HE -

= FESRITHE g R b ?
MRS ISR THY R E Bdgarsl Fy - ISR TIERZ S pld By — Tt & (SR A
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PRI (B2 A HE ) BAGHYT B0 - 1 — BRI T PR L & SRy
TR Hort i HAVAE R A] g B SR NV AR T S B 8 4 - izt R AR
SRR S BCATE - SRS IR - o NERE - HRTMHEAWISE - EEHH
I - HRAE AL & SR A AR B I R T HYAL -

EREH AR ERITCCTB » i —Bita A EE B AR - HREMENL G b3k
HUEERY > EEE R SRR H e HIY - A3 > IEdssmfe ke - CCTBEHAYAAER
R Rstt &3 > EECRE RN ? A TIE ? ER A LB HIRE -

2 ~ MRITEEER O
— ~ WP

ARIGEFATENASE (action research) = > DABEHERH KEASCAIRFREIERTT
CCTBAf » BBt ESBEGT ~ 5w N IE » B BRI TR BT
PRI - DUS B RSE T g B R fT % -

FTEB{TEINTST RS - st TR ERSOERVE S LIF  sREUTEIARESEEIIN » AE
fRAREBIE T - fTEE A N BTN R BRI IR - IR
a7 8RR - LITEERTEmMEIR R (BEE S - A KIMEIRET) HYEER
B 2T EIE R TENEIMERE ZME ] » 15 (EIERR EIF LA - —AS R > I0AE
HE R —ERTENn N E - R E A TSR (% (Friere, 1985) -
It frEEHy LR MRS R RE I E E R (Torbert, 1972) > DUEAERR SR TH)#E
i W HCHERITEEE -

PR T REZSN - fTEI e th ERL A v RE (empower ) RUREH S (N A TTE)
Ff EARRTEIGE » £ LFBAETERY S T INRE R - i eSS ME
i AREEAETVEE LSS > FREEE RS S RIVESR - A5
HEMAIRE - BB FHg I E RErIsE 1155 (Batilwala, 1997; Ramazanoglu,
1992) -

TR TEMT eI B A ~ TTENEN IS ~ R HIEREZ HEY - AW FeaETIE 18y
bFents - B — PG LASCEE S TIF RTFEHEY » gt iRt ARy SRl ]
HRITCCTBRE IR Rt G b3k - EIMPRAUTE) - EALEEEEST - Eie S0 -« IR
BN E > BRI E G R - BfER HEIETT K AR I MR LR E A\ 3
RELA S 2 B AR s AR - Horh - fETEIRVACER BT IR > AWTSTR LG
saCEk © adamemail ~ BIES ~ HESRSOR - T 0T > DIBEAREIT BB TEh R G R Y
[ ER SR B % -
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s TR ] o AN 2 A EE/I\
Eb§$§:&%$i JJ:.% Eﬁij‘%*ﬂ?ﬁﬁﬂﬁ/’—yi/m

/' i
A SR T CCTB SREEVEST - MRS

1 AWtseiite

= WSTARAVEL SRR

B FEEEBTHES BB S KT o st EH S S s RGT R
emailZR#E1 T 31T

ATATENHI S G - IKH EZHATRMERT AR LRk & 28588
Gk 0 MBS E R - Hb > JEERE O o ek g%
FEALACE I o BRI ERIT G BEAURR I - DU SRR R T
CCTBHYHAETHSF - BIAIfE2013E6 H 19 HyEakf - e B £S5 - 57

BHAG R SR THY = B 37 DA 2 (5] www.timebanks.org ) A sR BH L E (ERE S -

2o ¢ STATEMENT
Stanley gets his TimeDollar QUARTERIYS

statement in the mail:

s oo i Otart Here
: : services he offers and to djsmver hOW

s | those he needs. ﬂ]e “IﬂeBallks
circle of caring
keeps growing

and growing!

Martha, a TimeBank
member, calls for help

Kathy spends her What will Stanley spend his with grocery shopping.
\¢ " _TimeDollars having TimeDollars on next? ‘ «childcare
oo Stanleyrake Watch this Circle! transportation
her yard. Stanley goes £ “-‘% «eldercare
shopping for - (e —2 « handyman services
Martha and -
eamstwo TSR + homework help
TimeDollars. A 3X + cooking
Martha knits Roberta -resp:tecafe
a sweater and eams + office assistance
. TimeDollars. + tutoring
3 « yard work
Kathy earns TimeDollars Y & *companionship
cleaning Martha's - « house-cleaning
house. 4 ¢ + neighborhood watch
- Stanley spends his
! TimeDollars having Raoul
N ; play music at his party. We have what we need
W Raoul spends his TimeDollars
i' TI meBanKS having Roberta help Dustin ifwe use what we have.
with his reading. —Dr. Edgar Cahn, Founder

www.timebanks.org

&2 SR THYE
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EFRREIE R > LIRS E AN EIERTTCCTB LR 7 S Y A4t A [
RES > fIRGESRTAEERAN - EOHREARHEERETESE - 1
miEfTe BEH (EIREEE - kM - BP - &30 8 (f5 - FREEHEE) -
AU AETTRASE B (BAER)S - I EAREE ) RO EH (B ST EHTT
HEEHEES)

g EE R EIEGH > EHERRE S5 EHT EHRE - R
SCE T T LR - B - —A/ N0 o TR RE T - R
THFREISRI TR o 1A > AERSAERT EFR SR - siA WA ZE SRR E] T Al
e B A E] > EEAE > RS/ NEHR IR —/ N~ T AR EER
HE—R24/NF - (B AR EarRAEA R > AR RES R AR B K A E
AER | ME—XOET > FEUBRESH - AR REREFER > G
e A Bt EH2K (B BRI B CERR R TIFR—2E A0 -

PUESwaley A SRS A A E - —RUERN AR HARESEEN
[HRE > PIANBEZ AR TAENEAE > B CAIRBH M E A [E - AAEE R
RESRE ? Sy TRATR LS RIRVHEVEAR E  BEaT LR R E - BIaHEE—
/NEF > MR A A RIERIE ] > A S EAE > RIFEAEARYRRHIT > 15—/
REREE ? KX EN=aEEmT > A AR A EEE - ARG E IR A
ATTH - BIAE AR FREREANTRAERAEETT - [ERZE SRRV
A > FARHET T » fsm I El AR - b A S8R - RERHEACH > B
E AT AR ] LR E BRIV I S EAY AL SRR RIIERG 2 0 -
IRefETERT TP & LAk R Bt HsEEEMAEE T 00 T8 25 E -

EUEHELRIE T B RTEIER > EEREEE  EREBUET - A
{8 AR TIEEATERREAR - Ll R EREAVHEHEERE - AARZE X
NE(E LS > B AR BRI MRS AR 5 AR5 > BRI REZ
FHEHIVES - S5—hm > BAIFEBES - BN R G FERVER - B TR
LR - dEimfEHE S - & 2HLIFEZR FEFENES - MEE S UERH
BRI EE ARG - AV E - BUERGH CRF R E R ARAEF - SRt
HEHARNERARE > B AEma Rt g et rEED T fIEREE &
HEfEE - EEEEE - MaMZetgths —EAEESZ2E > 1]
FEE RIS B ORI AR L L NI RIE B [N R o] DUE A — L A EERRE
EFEEEREES -
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IRFFEIRIT I & (R L AT BT

=~ [EEERUE ¢ TR R R B S

HRTEM SIS - SIS ERERY > EIFRIHE T T - R i T B ACERRAT
SRR > FrlMEE R taba I o & 2 DN B YRS s SR SE AR -
Wt G st B SR S HEEHE T 0T - BREE H I~ BRI RERTTCCTB ~ #f
g RRIVEI B A - FIAE2013F9H8H » R H R B A CHVERZ T A
CCTBH 51, . B CHRCCTB T » ghir G/ N R FE3RAME 0 B
C MR NP~ EAESEETEE. BB EEFNE BN E > A
BT ORAECRHY. . E R B AR - 559ME2013F8 H18H LA 10H 13 H > #i5e
R B B T ACCTBIYF A - [al A2 B 224 7l » FRAVAE 3w S b BB A\ 1T R AR
SRR G EIRES VRS BN e — RN AARIRIBES (V132 2010)
[FJ 0 AE F 5 B AR BRI I SR T s S > S Rt —38RE - MR B s (o
3~ FRINZ > 2011 ) 2R ARAZ RIS ISR T AT (E 22 R -8 E - I BT OIEEEE
AR S B R DA REHR ERITF G » 55— J7E - IRFLIRTA B
Bl B Bt L BRAYARDS DO b — e p s SR TR B et L B SR - AT LAt
TEER I — (Bt L A AR TSR T -

ER R PEICRIN Y - RSB - bk T B2 S 0ET IR > 3
AR P e RIS AES IR T & - N ZRTE BB SRR 28R K
AR Bl A EE S (ARG - 2009) » 1 &0 E A (F R A SR AE
bty o eSS CIEIRHFA] - Pttt EEE R SR B BB | - 38
HBWAHELR) - BRE SRR HHIIRES - RORARASRH S ER - 281 - ¥
A (B AMEAYC2C IR AT R 2Ias » SRR s e i — (BILLAR AT AT EE - T
IIASZRI S ©

BN AR ERR T ANETR BTSN o AR et g A AR A A -
WIE20134E8 H I8 H KIS E - R A BT R AT R A ~ Bofrl il oAl ~ Ffal it
PEALEE - RIEBHREZ WG AL > EMEEE 7B R EDIRERRE -
BRI R FE2013FELR R SRR TEm ST (PLS3C~ ZEAFE ~ BREFAD ~ BRIBH
sREHE ~ MER > 2013) > T HERFFERI TG DR EHINEEZ — » E{TEEIT
— (B SR > R SR B SR RESUE 0 SRR > B T
IEE 58 e 5 > M ARMER V& > AEBEESE FET#®RE - ARG
e NI IR S > DRSS B AR RIS ISR TCCTBAYAEE » R —

M8 R g (Customer to Customer ) AYRE BhiEE » HAF BRI IR B Ra T tH S PRIk
M5 - MEEZR T EEEEE 5N BEEE TS FEMLER - titzg CCTB - AfE L
IR E R PEE TSRt E g A -
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[EISEISPEENENTIY

FRTEEC ¥R KET > TEE T EE R EH CHN R
JEBREZ © BIAI2013F9 HAH WYL « ' Carl[FA B E 2 A pl A E] - AELER A
AR > REEHHZES —HAIME - AR /2T RISERE A TE)
AYREE > Boffe e AEHL " CarTHREINZGHAE - EHELS (1RE) ...
FLFRHVE L - MR R &R B L B B E % (1A /&CCTB ), ~ T Carl
PRIFACERA: - BRI N SRR R EA ) T RER/ L - INRERAIZERR
2o G NEANNEEE LD SR> MVE D e - HEAIRD - A
RESRTEIR AR BAVEE ML > CCTBRUE/ NG TR » fef& Al R it B A 2
Hy > PAERVERFEN R - BEFICCTBREH S EH e, B —H&E K » KB T {TE#&
EE B 2 MRS - ENAREERVUE N GZEHENVER > B/ VOER -

B ~ 17BN R BT o

RS - B8 - BRI R HTE) > BB BERREERL
B~ BIERACHk ~ HEeLURemailsEmic sk T s - FMTA DAREth B 2 — s - Bfh
BUREMEINVERS - PIARREECHFESES  CEMEHEERMEENE 3w - fla
SEH - BEREUERGEHEE - DUN > AVt ERMEAE maER - &
BRRAL - (R ATATE) (RGN ) $HMRERERIEE - AL EE |
e TSR BRI - Z1% > ACGRS T 20 (iR AT
DURATEI T RGN ) Z3ERE - SRIHACRI TEIRVAE REAZ A -

— ~ CEIMEER

TEAMERERIR IS i FeMv TEN RS 1 E — B A IgR1TCCTB
247 (http://cctb.chihlee.edu.tw/default.aspx ) » ZR1BERME T 26200 e » (HEHRNIEE
AR E T H B R B E o PO A S HEBA o Ky TR ERE
TRV - BT 7 20T - BESBEEEA - R R S HETER A
EiRftER - HEEBRF -

FERFETENT » B —EEFREME  LEESAE SN NH S 28E0H
5 A BIRGHIThRE BORAE © 32 RRE R I RE B 1TEAE (H&%HR) - Hf > /M|
EREANEIRTAL - IEAERGE T > MEZVAREERSE BRI R RITHY - ZERTHRERTE
R R ISR THI AR S A EE T M — PG R AV R - — SR A A S
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BT EEE (AR - B ERYSCHERE TR EGEEE) - B
8 (SR A SRR AR E ) ~ #0E REAMI BT (FIERY &
il > RSINETTR ) ~ UREEIREF FHERE - THS ARG TE
B EEEEEEZ 5 VIRV adE et St —BEEERE -
SR TSR E T TR - B A TR RE - A —ER TR
B ST A SR - N ER L e (HEBE IREMB N E RGN EE
MU - gRAREETERS - HAT > &y TR E LR - PSSR raed s
A EE - —J7m ] PARS{EThRE (RREEES )N ) - — T ESRERGEE £ B
AANLZEENRE - JOTTDEAEIMA TS TR EET > B8 FarvE: it
RFEAREERR - FALH - &E A LUETER T » DEE ] DI BICER
12 o FAlRB A EIENENR - HRDRIIRENE - IR RIRAR V& - &%
RE IR SE RN S RIRFREIR TCCTB 5 -

PR T HEADIRERYRRE 241 > SR REISRITCCTB P G RE & BTTHEE ~ H45H
& 72 ME e T HEIEEAEE - P e NIRRT B AR - AR
MEABSE RS  BA B RMESER o A8 > IR REER
& N RBM—FlastR i R B MR H A - Er o BSEA—XE
WHFEETE EE A 2N20134E 11 H 18 H Y R ISR R - A2 AN A2 EH A4
EERE  FTPA— B IR — A R B N B AR T CCTB A » /RS
ReEFAEANTH - BEMEEERNEEFRAEN > G EEREEERT
POREH T EES (WRARENEE) - ARSI T EE S - N8 24
St —(EEA - TR A BN A EE

BEZRCCTBAH Y RER » EFREEH L VBB WAL & (EEGETAT]
FoE > BIAER) - FYEW e & B A g S 0] R — R E 55— > —1L8%
PRRE 118 - ANMERBIE > BRRIEH T U NEL  WEAER H AT
IR SRR TR TR AL Ryt B (SRR AR R BN -

(—) =i

CCTBYIHHY & E A LIC2C K £ » —H VP E5%lk 2% > & LiEE
RBASE A ~ SlEhrgan LR « DURCSTHRIIEE - 2% - HIRIREBEABA
AR (% > BB S DI BRI A3 e > St & RRSE —LEt LB RE -

FEE(ETTHE - OIS S E > HESEHI IS - koK
ERGETE] > SREMENASCRIREIRTT - Z1& » R0 RSTRE T
AL - (EARSBESEC S FHEEEM R E - MR F AT ETE] - JHRERR
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HF AR E] » FUEAIR - DI EAGTEEGT PG (EEAE
FIONGRIT > PEREVEAE - INIE > TITREERFPEIIREERE ~ SR E
SEER % > B EE RS THEE A LIS - E3HHRCCTBIk
BRI > VB S EE R o WFAIRIEAETE -

() FEAEEE

PR R S - LX%f%HE%ﬁE’\ﬁﬁ%Lﬁ$é?&?r&i_f’l? A% R
AP T 5 RIEIEREEE— o TR BOER] - AE4FTR -

1. STEIIABSHEE A O4EnsnIsHSE BINE -
2. BEETIB G ARSI - A& 0201 EIE -

3. FEMERIFEHIFRES & - EITIRB SRS - FIOREY &
ST EAERCRT A AR B A HACE - M AsR SR P S B IRIRRH] -

4. TRRtUCE IS - PIRERI RS - B e AT B - R e T
SINVFHEN - HEEtEEER - B LAEEE B IUE = FraEiet -

5. TR tr-PE EAVEER > R EE TR A B IR B iR 5
{TREEIIE RS S > MBHUSAEE R - WPIRIEHTS EE*U/FEJ

6. EAFIEFIRER - AL AGEIE - WA VR IHAR R T
ElES

9 Online to Offline {5z, » f5AVELR FIEBMTENG HE - FIAUEBITHT - 1REEEE - IR TET
FTEC R TR SRS E B Mt MR SR 5V &P - IR Bl &R
FIE M BRI - BIAEER ~ S - RE -~ 2F - kilEEE -
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J4EE (empower ) FEHYEFEHHTTENNIST » {TE)E 0 ATE TAEELA S/ & J7 0
TIEER > FRFEENE IR S RV R - BB RS -« Ek B S EE
HHE SRR 1555 (Batilwala, 1997; Ramazanoglu, 1992) -

Bt AXITE) 0 58 TTEEENREESFENERES - EEEEKH
Rt EEEZBVE R R ZRA AR LAVERE - 828 tWAHERES > §
WA NRF  BREREE AR T SR ] - Bz 29 A M BRE T2 R B
[ BRI > HEEARGAFE (RRHEE ) - ERE NI M SR 7R RS -
A EESE - WA AR - DIEHEEAERRE - HEFREACH] - BIFRR
A B RIS 2 S (ERY -

bR A ERIERE 2SN - BT R A A — RSN REUE - B SRS T
BRI RBIR AR ES - BEBEIE - RR&A FREJIR L LR RS S EE AT
amAkés - IREEOCT o MM > EEHEEVE R Z EI A g > S A E AR
SEHESTHVERBLEEEVAE ST o (H—RORRIE ? A it S BRERE R T RS 2
A0SR [ SR T S A AR B HURE 5 8O0 IR ERVE ARG — iR
AN AT RE e — D 38V S HVIE(E - REf S 2 DU AZ BIPEE R 2 AL > W5Es
FRIZIEL—FRE > (B H RS RHG T AR (8 HAR © Latm Bt iragir i
FHAAFEAVEE - #iERES WEBAE T EIE 2. 68 —ERET=
FAFERYFEECRFE - EHEtEIEE - RS A TEINES -

HAR > OB TERIE - W8 75 E A B s R TR smam a1 > dRE
IR EE MR AR IE - IEEERE T > PR 7RI A S LR R ] SR AT AT s R Y
PEBEZIN UGN EENERA T EREHEE - 82N ERIEESRAER
FRRFRISRATHYER SO - SR SRS (2L~ SRR > 2011) - {EE
TEER /O EAPNE G4 > EMABN#EEEEE (TimeBanks USA,
2011a)  EFEATITENT > IBEINE R LIEHESE - WEHGE T &S~ =
e F O ENERZE  TEE L EAEE BN G - iEsh - (h ek
AR HVEHR EHAR - Pt - BURERGES - A BRI T ARG - B
LA EE R YR TIE ] > Rt EHESS > eWIITEIET > HifTZ
& - EANHGHEEEH % - BT eRT - AEGEDIISEY)  REAZEI&
PIregasc il - RUSESS > FERFASKHREMYE - BtEERTAIIZEH
SRR - AR RY) - ERCEFTREICEEE - A5 —01 > &
gkl g L Mt R B et - MACsEE RV EIE 7 R PR ERTT - DU Sk
At - (HEHETE @ W EEEE T -
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> iMEdgarE IEFRRGRFAVIE G —ETatEiREEgRE (B J2HE
ERZIEE (BNt ERRE) &2 TAYIRE - EdgarARA T ERE - HX
RigAZER  HAERFGEEGEHCIEESE - REBRB AN > MiEE
ANIERERYRESE © HAE - BdgarfE i B 7B AR 4155 (Helping works better as a
two-way street.) HYJRHAI > BCRIFEERITHIZ OMEELZ — - BEHERGH > B
Hg O SECVEZFRREE > RAROEREE A9 FESEZEY - At
SERBIARIA > AR OEERI A B R FEFER - BT L FE A AH &
PRFF > WRLEEER -

LIE - BRI T O A E RIS S EARERE - eSS iR 2 A B
A TR - BT EUE B R A N2 AN o B B CEER A
JERTEIE - MEATRAVENBAE T IERUE AR - BB RES > iRy
SPEHRE - B R - SHEREAE U RAESSEES . —EAREE
B ARG R EHN G BRI - DR ARALE S N —FZ B
FFH o [FRF R R —(ER R S FEAL A ERER]  BEEATITH
HIS BB ERER T -

LUN » BARITE 2 1% - WHFeaBbtfTE) - DATERE LM R RH— LR
52 0 3 DU E R GRS B AR 5RE

() TTEh&EbR 7 2RSSR 2 > Bl Z LA ARYVESE - D
ERIBS EHERGREE - FTLATEIEBCE sE e —(E R R E > BB
ShEORE AL > WNTEIENREEERER -

() TEhECsEBRER - TEEETZ AT - BEEEE NES > M
FRENAELLR > EIGFLCHEN - [EEA RS A A R R A L

V=)
F °

(=) TTEERA LR S - RPEL - MERRES 2B % - #EE
[ETTHENEAR - it > AEEAREERNNE  THEREFYH
FALIAEER - EOGE LERIBMERNKERET] WEARAEE > MEE=
KRB B R - AR SR R A E - S8R SETE)
SR i i o) R A R

(VU) TrEnbtoe B A S A mT e Ry o U AR ER TR > 2011) - FrLARZ 8k
FAREZTTE - FrA 2Bl e e TR D BElEs - BT TERSeE
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The Transformation of Time Bank to Social Enterprise:

An Action Research

Sheng, Chieh-Wen™ Shen, Ching™

Abstract

Time Bank is the practice of reciprocal service exchange which uses units of time as
currency. Time Bank usually can be applied to volunteer management or community
interactions. The founder of TimeBanksUSA, Edgar Cahn argued that the functional
development of Time Bank should be from volunteer management or community
interactions to coproduction and then to social venture or the practice of social
enterprise, which applies commercial strategies to maximize improvements in human
and environmental well-being, rather than only maximizing profits for shareholders.

Many social enterprises start from an ideal but struggle to live forever. Problems of a
social enterprise may include inexperience, shortage of labor, the lack of clients or the
lack of persistent income. Can the Time Bank get rid of the curse of social enterprise?
Based on action research of a Time Bank case, this article is trying to figure out a
possible way for Time Bank to operate as a social enterprise. We found some issues
about the transformation of Time Bank to social enterprise and proposed some
suggestions. After all, this research had some reflections not only for a business plan but
also for action research itself.

Keywords: Time Bank, Social Enterprise, Time Currency, Action Research

" Dept. of Commerce and Technology Management, CUT, Associate Professor
™ The Bachelor of Global Financial Management, TKU, Chairperson of Student Association
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China’s Cross-Border E-Commerce:
A New Topic in International Relations

Tai-Chih Fan™
Abstract

As the Internet becomes an essential part of society, in recent years online
shopping became part of our daily life. The common requirement for consumption has
turned from buying cheap goods to ordering tailor-made products, and consumers are
not satisfied with domestic goods anymore, meaning they want products from exotic
markets. Appearance of the Internet makes it possible to conduct transnational
transactions, and thus cross-border e-commerce has become an emerging area of trade,
especially for China. However, students in Taiwan lack the understanding of related
policies and laws, so this paper proposes to build a platform for cross-border
e-commerce on the general education course of International Relations, where basic
knowledge is taught and critical issues are explored. This paper’s content is mainly
divided into three parts: introduction to China’s cross-border e-commerce,
international cooperation in cross-border e-commerce, and discussion in teaching and
learning. We help students understand basics of China's cross-border e-commerce, and
then related issues are explored by the teacher and the students, to help students
advance their skills in independent thinking and research. Finally, students understand
that cross-border e-commerce is not only a business model and technology, but also
an important part of China’s international relations. As the technical basis for
promoting globalized economy and trade, cross-border e-commerce has significant
strategic importance.

Keywords: Cross-Border E-Commerce, Electronic Commerce, International
Relations, International Trade, Bonded Logistics

* Assistant Professor, Department of International Trade, Chihlee University of Technology
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1.Introduction

Optical illusion images are designers’ intentional production of hidden mystery
in images/painting. When the optical illusion images are decoded by viewers, their
attention is attracted and they are surprised, and thus, focus on information
conveyance ( Atkinson,Simthand Hilgard,1990 ; Goldstein, 2009 ; Himpe,2006 ;
Pricken,2008 ) . As optical illusion images can be comprehensively interpreted, a good
image designer must effectively reduce the gap in the meanings, as interpreted by
encoders and decoders, in order to convey accurate information. Among studies on
image recognition, Rosch (2011 ) suggested that the combination of image features is
beneficial to the identification of viewers. Design features which are more
recognisable can be easily associated with something and have been standardized

( BiedermanandJu, 1988 ; Brugge,1990 ; Helbing,1993 ) . Therefore, it is important to
understand the correlation and combination of optical illusion images, conveyance of
image meaning, and design elements of images.

Previous studies on illusion images: the exploration of the image visual
perception process of viewers in the field of psychology ( Gatta , Lange and
Lyons,1991 ; Gregory, 1997 ); a study based on the information communication theory
in the field of communication ( Gregory, 1997; Goldstein, 2009; Escher and Ernst,
2007 ) . All these studies are based on the viewer’s meanings and interpretations of the
image, and most are illusion classifications through observation and elaboration.
There is a lack of operational viewpoints of design implementation. Through the
viewer perceptions of image operations, this study decomposes plane design elements
and breaks down the illusion images into image elements in order to propose
“quantifiable” operational definitions.

The research method of this paper is the “triangulation” method of literature
review (see Chapter 2), document analysis (see Chapter 3), and practical design
operation (see Chapter 4) to explore the new concepts of illusion images. The research
methodology architecture is as shown in Figure 1.

[ Literature review Hdocument analysis]—»@esign implementation]

| A
.

Y

Quantified operational
concepts
v

[llusion image design
new concept

Figure 1 : Research Architecture
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2. Review of Literature of lllusion Images

Since the 15th century, artists have been using illusion arts in artistic paintings,
plane designs, and spatial environments. The painting methods include the use of
perception hypotheses ambiguity to “ambiguous illusions” (Perceptual Ambiguity),
the visual cheating “hidden image”, “double images”, and figure-ground illusions

(Sonodal, Kitamural, Tani, ShirakawaandGunijil, 2011 ) , the “impossible figure”
using the visual system to give spatial depth to each viewpoint of the image, and the
perspective-approach “Trompe l'oeil” illusion arts and “anamorphosis” illusion( Gatta,
Lange and Lyons,1991 ; Gregory, 1997 ) . As illusion images include various types of
illusions, in order to comprehensively understand the illusion image design modes,
this study is not limited to the research of illusion types. By excluding geometric
illusions, color illusions, and other illusion types, this study generalizes the “illusion
image”, including the “concrete image”, as the subjects of this study.

2.1 “Form” and “Content” of Optical Illusion Images

The composition of an image is affected by both form and content. Form is the
directly observed shape, color, and techniques of the works; while content is the
meanings of the works, which are inferred indirectly from the image( Lauer andPentak,
2011 ; Liu, 1992 ) . Form and content are like the “symbol concrete” and “symbolic
meaning” of the combination concept, as proposed by Swiss linguist Saussure, and the
“icon” and the “icon meaning” in iconology. They are mutually dependent and consist
of the meanings. Therefore, through the viewer perceptions of the image, this study
proposes image design elements that can be quantified and described in illusion image
design. From the perspectives of (1) visual form and (2) content, this study explores
the image meanings of illusion image design.

2.1.1 Visual “Form” of Optical Illusion Images

The concept of illusion image design is a perception combination, as based on the
complete form principle( Goldstein, 2009 ; Edwards, 2002 ; Pinna and Gregory, 2002 ).A
multiple same or different objects form the single/multiple meaningful images
(complete meaning principle). At the initial illusion image identification stage, the
viewer finds the hidden object and generates the new stage explanations of the possible
combinations of various objects ( Banerjee,1994 ; Ninio, 2001 ; Palmer, 2003 ) . In this
study, the individual independent objects of the illusion image design, as well as the
function to completely and visually transmit the image meanings, are called “image
elements”.
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When viewing an optical illusion image, the humanvisual system will
automatically and adequately assemble the objects in the images. Visual organization
is to isolate an object from its background in an image and then determine what the
isolated object is. To implement it, a viewer has to be able to compare the shape of the
object with that of what they have seen before( Gregory, 1997 ). Once a certain part of
a shape is confirmed, the human visual cognitive loop will start to judge and perceive
the overall shape from this part. Cognitive psychology suggests that form comparison
for image cognition should be based on the images developed from “real objects” and
“cognitive models,” as well as the “similar features” between them, in order to further
extract common elements. Therefore, “similarity” is one of the important factors
affecting human cognition ( MarkmanandGentner, 2000 ) .

Visual “similarity” is a system consisting of “image element”, “image element
property”, and “image element relationship”; where the image element refers to the
single entity/object (for example: man); while the property refers to the independent
properties of the image elements (Markman and Gentner, 2000). In this study, the
“visual forms” of the illusion image are divided into “the same”, “the partially same”
and “the different” according to the illusion image element relationships.

(1) The same: the shape, colour, and texture of objects, which are the compositions
of the image, share the same features. However, the size of objects may vary
with the composition of the image. As shown in Figure 2, the object causing a
visual illusion is “dog.” Every dog in the image shares the same shape, colour,
and texture.

(2) The partially same: although the objects forming the illusion images are different
in shape, color, and texture, they have similar properties or image elements of
same concept properties. As shown in Figure 3, the entire image is composed of
a flower and a leaf. The cause for the cognitive error is that the flower is
misidentified as a “face.” Although the shape of a flower (A) and is different
from that of a leaf (B), they possess the same property and concept — they are
both plants.

(3) The different:the shape, colour and texture of the objects, which are the
compositions of the image, are different, and neither do they share the same
concept and property. As shown in Figure 4, the cause for the cognitive error is
that the sky (A) is confused with curtain (B). However, the shape, colour, and
texture are not the same, and neither do they share the same concept or property.
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Figure 2 : The same image Figure 3 : The partially same Figure 4 : The different image

element composition image element composition element composition
(re-produced from Shigeo (re-produced from Octavio (re-produced from
Fukuda,1979) Ocampo, 2003) Gonsalves,1996)

2.1.2%Content” of Optical Illusion Images

C. S. Peirce, the American father of semiotics, proposed the “meaning element”
model, arguing that the triangular relationship between image, viewer, and external
entity can only be understood if they are mutually connected ( Atkin,2005 ; Short,
2007 ) . Regarding the illusion image, due to vision and perception confusion, the
same image may have more than two interpretations. According to the composition of
the element meanings of the image, this study explores the cases of “single meaning”,
“double meanings”, and “multiple meanings”.

(1) Single meaning: an image conveys a single content meaning. The expression of
the image is the content meaning itself, and no other meanings are separately
extended from the image. As shown in Figure 5, the visual illusion is that two
people are sharing one face. The image is a person, as is the image meaning.
Therefore, it is an image with a single meaning.

(2) Double meanings: an image conveys two content meanings. In addition to the
image meaning, another meaning is extended from the expression of the image.
As shown Figure 6, the image is composed of a boat, a small island, clouds, etc.
These objects assemble a map that looks like a human face. The content of the
image expresses two meanings, a map and a human face.

(3) Multiple meanings: an image conveys multiple content meanings. In addition to
the image meaning itself, at least two meanings are extended from the
expression of the image. As shown in Figure 7, the image looks like a glass
bottle in a photograph. However, there is a photograph composed of dolphins,
a man, and a woman in a misplaced place. The content of the image expresses
multiple meanings.

115 | EFHE —O—t4FE+EH



PO ST

; . : : Figure 6 : Optical Illusion Image Figure 7:Optical Illusion Image
Figure 5 : Optical lllusion Image . . . - -
WII%L: aSin Icfl:/leaninu ! g with Double Meanings with Multiple Meanings
(re-pro duc% d from Di?:k Termes) (re-produced fromlstvanOrosz, (re-produced from Sandro
P 1992) del-Prete, 1987)

2.2. Summary of Literature Review: “design new
concept”operational definition

“Operational definition” is a scientific method that allows all concepts to be
measured. It is a method to define variable meanings by observable, measureable, and
operational properties ( Fraenkel, 2004;Gerrig and Zimbardo, 2009; Goodwin, 2007 ) .
To “quantify the operations” of an illusion image, in this study, the illusion image is
“formed”, by the illusion image element relationship, is divided into “the same”, “the
partially same”, and “the different” relationships; illusion image “content”, by the
meanings of the image element, it is divided into “single meaning”, “double
meanings”, and “multiple meanings”. According to the pairwise matching of the
above factors, we can obtain 9 new illusion design concepts: the same + single
meaning, the same + double meanings, the same + multiple meanings, the partially
same + single meaning, the partially same + double meanings, the partially same +
multiple meanings, the different + single meaning, the different + double meanings,
and the different + multiple meanings, as shown in Figure 8.

[ illusion image ]

¥

new illusion design concepts

the same thes%arlﬁtéally the different

sin%le _the same + the partially same | the different +
meaning single meaning | + single meaning | single meaning

douhle the same + the partially same | the different +
meanings double meanings |+ double meanings |double meanings

multiple the same + | the partially same | the different +
RIS multiple meanings |+ multiple meanings| multiple meanings

Figure 8 : Illusion image design new concept architecture
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(1) The same + single meaning

The same image element combination forms an image of complete meaning. An
image conveys a single content meaning. The expression of the image is the content
meaning itself, and no other meanings are separately extended from it. As shown in
Table 1, an optical illusion image is composed of the same object — a dog. The
dislocation pattern of the dog includes head + forefeet, back, feet, and tail. However,
the entire image only expresses a single optical illusion image meaning.

Table 1: The same + single meaning illusion image design

The same + single meaning

the same
a dog

r| form }
Neontend

content

single meaning
dog

"

(re-produced from Shigeo Fukuda,1979)

(2) The partially same + double meanings

The partially same element combination forms an image of complete meaning.
The image conveys two meanings. In addition to the image meaning itself, another
meaning is extended from the expression of the image. The form and content, as
represented by the image, include both denotation and connotation. The appearance of
an image varies with the cognition of viewers (focusing on the image or the
background/focusing on the whole or a part) or the change of viewing angles.As
shown in Table 2, the optical illusion image is composed of different objects of
relevant property and concept. The overall visual image is a landscape painting, which
looks like a human face composed of cottages, farms, hills, and knights. The content
of the image expresses two meanings, a landscape painting and a human face.

Table 2: The partially same + double meanings illusion image design

The partially same + double meanings

The partially
same
cottages, farms,
hills, and knights
. = A

- 7 form

.
double meaning

content

a landscape painting,
a human face.

(re-produced from Istvan Orosz,2004)
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(3) The different + multiple meanings

The different image element combination forms an image of complete meaning.
The image expressed at least two content meanings. In addition to the image meaning
itself, other meanings are separately extended from the expression of the image. The
form and content as represented by the image include a denotation and multiple
connotations. As shown in Table 3, there is a picture on the bottle in the photograph
composed of a man and a woman; while the contour is composed of two dolphins.
The ripples in the lower half of the picture are combined with the wall in order to
form another visual space.

Table 3: The different + multiple meanings illusion image design

The different + multiple meanings

s >

The different

form
bottle, photograph,

a man and a woman
" 4

mu[tiple

p
\content}— meanings

a man and a woman,
dolphins, visual space
A

(re-produced from Sandro del-Prete, 1987)

3. Hlusion Image Document Analysis

The document analysis method is used to obtain the quantified properties of
illusion images in this chapter.

3.1 Research Method

(1) Research Samples

The samples of document analysis were selected from the series of books on
illusion images by the American well-known vision and perception scholarSeckel, A.
in 2000~2006: The Art of Optical Illusions ( Seckel, 2000 ) , Great Book of Optical
Illusions ( Seckel, 2004 ) , Masters of Deception ( Seckel, 2005 ) , Impossible Optical
Ilusions( Seckel, 2005 ), Optical Illusions: The Science of Perception( Seckel, 2006 ).
The non-image optical illusions, photo-like illusion images, and repeatedly emerging
illusion images were deleted from the collected samples. The collected illusion image
samples were converted into gray scale images using drawing software (Photoshop
CS6) and numbered for filing. A total of 168 samples of illusion images were
collected.
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(2) Research Procedures

After the collection of illusion images, the samples were classified according to the
elements of illusion image design. By taking the principles, as fully discussed by the
members of an expert focus team (Table 4) for classification, and according to the
purpose of this study and operational definitions of illusion images at this stage, this
study conducted content analysis of the illusion images. The encoding staff recorded
the data after content analysis of the illusion image samples in the table. The
importance of the image composition elements are obtained by quantification and
comparison of the sample properties.

Table 4 : Expert team

Years of Years of
Name Title design Name Title design
experience experience
High
school Artistic
A teacher of 14 ¢ teacher/illustrator 6
design
Teacher in the
Art_istic 13 D department of ;
designer design of a
university

3.2 Summary of Document Analysis: Statistics of Quantified
Properties

The documentation of analysis preference statistics is for the analogy of
reliability and validity testing values. A total of 168 samples were collected from
books on illusion images. The expert focus team completely agreed with the proposed
design module in 140 samples (0.83%). The “consistency percentage formula”, which
tests encoding reliability, suggests that the reliability of illusion image design is 0.91,
and the reliability coefficient is greater than 0.8 (Chuang and Chen, 2007; Hsu, 2004)
to satisfy the statistical requirement of reliability. Regarding the illusion image form,
“most quantity” is the greatest (96 samples, 57.1%), followed by 43 (25.6%), and
29(17.3%); regarding the content, the samples of “double meanings” are the greatest
(96 samples, 57.1%), followed by 43 samples of single meaning (25.6%), and 29
samples of multiple meanings(17.3%).

Regarding the use of 6 design concepts, the order by percentage is: “the same +
single meaning” (25.6%), “the partially same + double meanings” (21.4%), “the
different + double meanings” (19%), “the same + double meanings” (16.7%), “the
different + multiple meanings” (14.9%), and “the partially same + multiple meanings”
(2.4%) (See Table5).
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Table 5 : Document analysis of illusion image form and content

Form: element relationship

The partially )
The same The different
same
Single
. 43 (25.6%) - - 43 (25.6%)
meaning
Double
i 28(16.7%) 36(21.4%) 32(19%) 96(57.1%)
meanings
Multiple
. - 4(2.4%) 25(14.9) 29(17.3%)
meanings
71(42.3%) 40(23.8%) 57(33.9%) 168(100%)

4. lusion Image “Design New Concept” Design Implementation

Through illusion image teaching implementation and students’ practice, this
study confirmed the validity and reliability of the quantification of illusion image new
concepts, as well as applicability in the teaching of illusion image design.

4.1Research Method

(1) Research Subject

By purposive sampling, this study selected 32 third year students taking elective
courses of illustration in the department of commercial design in a university in
northern Taiwan. All the students have a training background of design, drawing, and
basic design courses. The teaching period is three weeks (six hours per week).

(2) Implementation Procedure
The illusion image design form and content are illustrated by illustrations.

(3) Data Analysis

After the creation of works by the students, as illusion design requires special
illusion design knowledge, this study invited four teachers and artistic designers of the
design department to form the expert focus team (Table 4). We classified the samples
according to the defined illusion image meanings by content analysis. The content
analysis samples are the 19.5x13.5 cm computer-scanned color image cards of student
works. The expert team members may discuss the category of the works in
classification. If their views are different, the majority view will be the dominating
view.
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Regarding the data after illusion image sample content analysis, the viewpoints
of the same encoding will be adopted, while different ones will be further discussed.
After encoding, the “consistency percentage formula” will be used to test the
encoding reliability of the expert team members ( Yu, 2002 ; Chou, 2010) . If the
reliability coefficient is greater than 0.8, the statistical requirement for reliability is
satisfied ( Chuang and Chen, 2007; Hsu, 2004 ) .

4.2 Summary of Practical Operation

There were 32 students participating in the design implementation, and 32
works were collected. Two works have no illusion design visual effects. Therefore,
there areonly 30 valid samples in the experiment group (93.7%). The test of encoding
reliability used the “consistency percentage formula”, where the reliability of
theillusion image is 0.98, and the reliability coefficient is greater than 0.8, which
reached the reliability requirement. Regarding 30 samples, for illusion image form,
samples of “the same” relationship are the greatest (15,50%),followed by sampels of
“thedifferent relationship” (30%), and samples of “the partially same relationship” 6
(20%); regarding content, samples of “double meanings” are the greatest (18 samples,
60%) followed by 8 samples of “single meaning” (26.7%), and 4 samples of
“multiple meanings” (13.3%) (Table 6), and representative samples are as shown in
Table 7.

Table 6 : Practical operation: illusion image form and content analysis

Form: element relationship

The same  The partially same  The different

Single meaning 8 (26.7%) _ - 8 (26.7%)
Double meanings  7(23.3%) 5(16.6%) 6 (20%) 18 (60.0%)
Multiple meanings _ 1(3.3%) 3(10%) 4 (13.3%)

15(50%) 6 (20%) 9(30%) 30(100%)
Table 7 : Representative samples
Image The same + single The partially same +  The different + multiple
Meaning  meaning double meanings meanings
Form The same --- The partially same The different ---
Design cat --- flower/plant butterfly/flower and
theme grass
Content  Single Doublemeanings---  Multiple meanings---
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Drawing by Cheng-lin Drawing by | Yang Drawing by Hsin-yi Tsai
Yang

By using the 6 design concepts, the ranking of use by percentage is: “the same +
single meanings” (26.7%), “the same + double meanings” (23.3%), “the different +
double meaning” (20%), “the partially same + double meanings” (16.6%), “the
different + multiple meanings” (10.0%), and “the partially same + multiple meanings”
(3.3%).

The purpose of this study stage is to combine research with practical design to
define explicit design rules, as well as to understand the feasibility of the application
of design operation to design education

6. Conclusions

In illusion image design,designers often design images intuitively. However,
illusion images have extensive interpretations. A good image designer should make
effective use of design properties to communicate the design to viewers. From the
perspectives of form and content, this study decomposes images, analyzes the
illusion image element relationships and content meanings to establish the illusion
design concepts, and proposes the new design concepts. Regarding the contribution
to illusion design, this study proposes different viewpoints and ideas. In the practice
of design, the understanding of illusion image elements, content meanings, and the
meaning construction, the breakdown of illusion image of multiple image
compositions into single composition objects can facilitate the establishment of an
illusion image design model. We do not replace the creativity of design. Instead,
from the perspective of the designer, this study establishes design operational
methods to allow illusion image designers to have more concrete design methods to
follow.

Regarding suggestions for future study, the positive surprise emotional reactions
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generated by illusion images can be studied in order to establish the design indicators
of emotions and illusion images to explore the impact of illusion image “design
properties ”on “surprise emotional perceptions” .
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A Conceptual Analysis of Form and Content in Illusion Images
Chiung-Fen Wang* Regina W.Y. Wang **

Abstract

Optical illusion images of multiple meanings can be comprehensively interpreted.
A good image designer must effectively use design features to convey design
ingenuity to viewers. The purpose of this study is to propose a new concept of illusion
image design by quantifying operational concepts. From the illusion image of visual
“form” and “content”, this study implements document analysis of illusion image
design elements, and proposes: (1) regarding the illusion image of “visual form” by
the illusion image element relationship, it can be divided into: “the same”, “the
related”, or “the different” properties; (2) regarding the illusion image “content” by
image element meanings, it can be divided into: “single meaning”, “double meanings”,
and “multiple meanings”. According to the pairwise matching of the above factors, we
can obtain 9 new illusion design concepts; (3) the analysis of illusion image design
and the production of illusion image found that, in terms of the preference of “form”
and “content”, “the same form” is the mostly used element; “double meaning content”
is also mostly used. It is intended that a design module for systematic figures can be
proposed for the reference of designers in the creation of illusion images.

Keywords: Optical illusion images, Image meanings, Visual form

*Assistant  professor, Center for General Education, Chihlee University of Technology.
**Professor, Department of Industrial and Commercial Design, National Taiwan University of Science

and Technology.
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Moral Faults and the Sense of Shame: Confucius on Moral Faults

Hsu, Yu-Ching

Abstract

The phenomena of “the compound of three religions (Confucianism, Taoism and
Buddhism)” both on the academic / theoretical and folk / practical levels in Chinese society
and culture have been hot research topics in recent years. One of the motivations of this
essay is to inquire into what kind of tenets have provided the platform for “the compound
of three religions™.

Every Religion has its own ultimate concern. Even though the references of the
ultimate concern may be different, they all attempt to express the pursuit of the meaning of
life, the highest good like the fulfillment in life, the attainment of happiness, the
self-actualization and so on. In contrast, the concepts of “sin” (in Christianity), “karma” (in
Buddhism) and “moral faults / demerits” (in Confucianism and Chinese folk religions)
imply the cognition of the “disorder” and “non-ordinariness” both on the ethical and
cosmological levels in these religions. How to transform disorder and rebuild order is the
key to pursue the meaning of life.

From the perspective of the study of Chinese society and culture, this essay attempts
to investigate Confucius’ instructions on the contents of moral faults and the ways to
correct them, which could be the foundation for the further researches on the phenomena
of “the compound of three religions” in Chinese society and for the comparative study of
religious conceptions of “disorder” and “non-ordinariness”.

Keywords: Confucius, Sense of Shame, Moral Faults
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