R EIFR
REAA+wE £k F—4 - 255-284

MEBESBEBBURZIMHG
— PRI FLEFZEA
WK B~ B - R R

RS

AXEAEAAANEMREFERAL £ 4ERAB £ A FmEE
REFAEASBZEN BELBHMEESZHLELEHR - RMEANER
& - # % (Ordinary Least Squares, OLS ) & ¢ 45 5% /> F # 7% (Flexible Least
Squares, FLS) &3t £ B dhéy > LR ELER2ES - K IKE FLS Fik
i 2o RGHOE RIEASLXHER  UBRFEREEBEH KIS
Bk REGLABE LR RESRER (VBB E T F ke THARE
EZBRFFAMAE  FINERTEZEXRIHEALER  RUEBANE
MR QWREMEEALFLEBEELELR  EEIER "80%dk | 2
& EABIX  RBr T80% AR, RAE—BEARARBAEMAE - QUL B RA
BHEERALEBZHETHR  BRERBEREELERLAE - (4P
BENERBGTE S - U eRaBSONATERELE  PLEXR Y
FELEE  BTRAZEHEMAY  BEHERETAALE

MetF : MEAS  BHBG - WERNTYE - 80% b4 -

1.\#’%‘%&%

B # Wright (1936) # % % ¥ ¢h 4 (Learning Curve)3i £ & 3+ H F K 24
ROMATECEEZHUEBMOANRRICERETY > BRALE TR
I CANBRERE - RAEERZES - WBAKBEZIEE B ET W
BN HRE2 — (Yelle, 1979) - 4 2 B 2 B HBER AL AR
RYLEMAETFHERR FEEHYLARBRTYFERT  B—AE&H
RMABRHE  RPHBEMRRAZIRBF O THE  sb— R A2

FARAFBRERERRE HRAMIT  BHEHIAEMBA £ X4 -
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¥ % (Learning Rate)e M P EM AR EMEZAHBAE TR LA
B B 1% 5 SbBP ¥ R A7 4oty Wright T 80%eb 4z | Bp 2 8 & 4 80%2 3§ o

EAERERAL BRENALEBREF—RAE  FHALTREX
Wit AR T AU EMEHEREL  REXT LA ENEBBREUR
EAL - BZEBWH2BEE S RERFHREEAEAEALAELBE
(Interruption ) F ¥ A B L FRREMeH AR E -2 MR AEOEES
MAEMB T S2E—EE5—2F 693 % & 4 (Jaber and Bonney, 1996, 1997) ;
B> BRAMLEBRLEMUSE > FRITHELEBEATASRAZS
FRE - A THRANAEAZBHAOBRITARS > REHLFER EREE2ZH
REHBATTE —RARGERS B > RETRTTEHKET
$miF MBEXR AREEV GG "TRA-FF MAE AAS
AERMBERIETHE  MELBRATERAEAR—BRIBE > AT
et (RBAME) LERR - A% AHELTHR2ELARES T > B
FAEMELEGREAME L EE P AMME (Airframe) - F > # K
FESFTLE SRR LSTRERAALLE DAL E B R4 RKM
MRASKAH I QI TERARL LS LEEAFE—FHERZIEL FAHL
XM B Z R e -

ENEEZARE R AXSERAMELEY > RBUAESLE
HEEHRRAER BRELCETERONZERRIN k¥ L ELEL2E T
BAZERBRISU - UBRERECERI LG EHLT UG TERL
FIREANETERR - BHO T AXFZBEIEZREEY  (DHRAQHER
MERAETERHARRTGAZEAR EREASLERRTHAT80%
W BN QFFNESRHERARUERE HETHRHBE - (3)
ZENAEBMZ I E AL AGERNAYE AHBRL D BRREAELE
ZER AFTHRHIL AXRTEEZI2L4HBI BREEZAEDESLY
B&R X AR SRR - B MP AN —FSHEFUER2EC FLELATHE
BMA 2 3% E 0 B4 H 4 4 5% & ik (Flexible Least Square, FLS)2 38 345 4%
M ERETATELER  CHEMVEAMNTES - ST Ha At B2A8ER
ZRE BB FTALRAFTIRS -

'AXFHARLZAEN 0 £ 1996 S HiEFEQN 2B O EAH AN NG EARS L EE S A
TERABL) -
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2. X RK =1 AR

AFEALE—HRALTSHEZERARN Lk A-FDBERAN
shZ AR XRK 0 5% = 8 A IRSP IR A SRR > LI A X BB TR

21 £ iz EHHEN

Wright(1936)5 542 HH 2 8 dh &2 3 w2l > K AL » 12 8% Wright A7 R i
R G AT g (Progress Curve) 2 o Wright R RME B M
EER2AES AP EMRALEHE F69 0.8 4% sbBr 2§ £(Learning
Rate * fi#% 1) % 0.8 Bp "80%uh4k | ey R » shobsp & HHUEAR# LA
—AF R AL ¥FAEYEH g A K (Double Log Linear Model) °

BARTB0% R (2 RNEXERI AEE R RS A 12 Hirsch(1956)
B Alchian (1963) B4 B L X E— BT ¥ LT & "80%d &
BB  REARH TP EHRRELNBEAALALSAEE 2 RFnd—
X~ LW ETEEFEARARLE R4 £ - Dutton and Thomas (1984 )
IR 22 BITEL 108 BEESHAE (&4EF - TAKR - THA&L - #
B ME - AR CAEEFE) ETRALERYSEER (B
1) i - HKEFTERREZER0M  # S5%2 B2 TR RAFAET
e - ME P SHBRAEARARANEE HEXEARARANEE
R AU ELKRUEMAERRAZLER REAR—REMRA—&
PELROWELET  FHRAMER -

289 gk > A& & 4% (Progress Curve )~ 45 # 42 (Experience Curve )~ 2 % # % ( [mprovement Curve )
#:%45%#% (Learning by Doing) (Argote and Eapple, 1990) -



258 RBEHEWNH  BE B

% ¥4 #% : Dutton and Thomas ( 1984 )
(B 1) 28 2e90H% N
2.2 XBKE AR

EBNS FARE S0k HHEY BT ER LB T RATH
X MR EEHRZIEABEABEL  ABRTrAESER Y%=
A 0 3% % © AR B P s e B Bk ke F

221 BREHA

EREBAKNS U Wright 9EKX AR A ABEZALRTF &
BAZBREBSFAFHERIE PHEBATRER K FHE LR
A MBEHRALAHEREET AALHKBEERF - RTERERF
(Incompressible Factor) ~ F & % # - Tk #n46 B F % 38 2 4 3 (Asher, 1956;
De Jong, 1957; Levy, 1965; Glover, 1966; Pegels, 1969; Calson, 1973; Knecht,
1974; Yelle, 1979) - 2 B BB X GEEZNE > ¥£3BE (k1)
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(1) 2T SHKRFLEHRK

BK CA

Log-Linear Model : Cumulative sbBp Wright/r 2 th 948 X » £k A%
Average Curve ALBRAGHEELEEHEMEME
C=CX’ et THEAEY - N EHATR

N | ARG ERATTHRRLEF M
G £ERXERAA RIS SRS LTS E ESTES TS
Cr : EEEARAR A BT HRYHRRCAC -
X AHAEE
LR
Log-Linear Model : Unit Curve gy Crawford (Asher, 1956) Frst 4 >
Y=aX! ERABBAEAGARALLH

EEAEALABEMEMEFLHT

Y : A& FHEE UM EEAT IR M g4 A 3 o

a: kEEHEEEAT I
X AR EFURE S BHAE

b : A8
Standford-B Model %  Stanford Research Institute
Y;=a(X; +B)" ( Asher,1956) # 19494414 —k X
o - ' oHp R X294 KK A A 2 Unit
¥ ié%mﬂf% U BAEAT TR Progress Curved% i 1§ i » 3 pofs IE B
a: 2 EEAHEAYARATIE FB REAENEMEHZAEER
N ERERHAR AL AMAE S ET Y SN LYY
n @Al BEF o
B S ERTF N 12 10258
S-curve Carlson (1973) A4 A&y A8 ¥
C.= Ci[M+(I-M)(x+B)’] RABEY  WwIME  HEHE -
‘ W~ ERRst c ARFEFE R
G : RARFHmA T3k A A 4 P R B A
C; : Bt A 2V GGE R A BA—
M : RTRGERT frie b A A o Carlson& & T
B ERT Stanford-B& De Jongth#s &, » 2 dh sk

R ZSHEL -
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(1) 2BaRFLEHX (R D)

B K

B

Levy’s Adaptation Function
b

C, =[5~ (= TIK*T
g B C

G : B
B BAE AR
x: BAMEE

b: #8454

C - BHRA&

k * EXARREEA RAE hir 8Ty Wt

Levy (1965) RAEAEAME—R
HEH REAES L REK -
-G E X GgR - AR B
AEREHFREAMEELEHRY
Bfk > AN EHLEHEHPRIET
#K -

Glover’s Learning Formula

Sr+a=CX)"
i=l i=1

Y : BAE F R

a  TAeRrE R

G wfmA

X;: BAE F A5

m X2

n * dhspindex(& ¥ A1+b)

Glover (1966 ) 4% 5 98 X ot 7T T4k
A4 B F 0 3 sAbottom-upéy F X &4
BHEEBRNLE R FAERS
Tdhspey ek o

Pegel’s Exponential Function
MC, =aa™" +p

MG, A & Bxthedisa A
x: RREE
o~ a -~ PEEREH S T

Pegel (1969) Aid i a4 & 4% A 45 # A
RO G TRERG T H
BERLE BHRUAFHBRK
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(1) 2RHRELHHK (HK2)

Knecht’s Upturn Model
C,=Cx’e”

G 4 & Sxtheh BAFR AR A
G EfRA

b 2848

x: RREE

c: ¥EUR

Knecht (1974) #hB X EERX &K T4
x>2008% TR AL LB g A 48
THER BATEHRER BES
L E BBRAXBKRE > BRI AL
R0 2R AT o Byigt F LR AR B AE
WRAXBAFEZRFSREL  ®RE
LEFIERX o

Yelle’s Combined Product Learning
Curve

C,=KX"+K, X +..

Yelle (1979) #% & b ® 20 R ¥ &
EBREBRIHNALEE By 0 RAEHK
SEREHREERAESRHEE S -

AT RS ERNTHARNFF
FEREHBKEIHMET -

+K X

G A AR xBEMdmA
URY. T3 FELE0EE
KXl A% et Eeg

AHRR RAFTEE -

222 58 BHBK

ERIMA AL EZBEMAL TRUNE—FHAHRMELE
WRAZ EXRLEBRYTARSHB IRV ELEIB R FARE &
BRARE-EHE - ERER - RABRE) RE A S EHKRE &
HAa M BB B~ (% 2)F (Alchian, 1963; Goldberger, 1968; McIntyre,
1977; Womer, 1979; Gulledge and Khoshnevis, 1987, T {£4# » 2000;% X % -
2001) - A 5 R XL TH LEDHRER > BRRATRABKXZLBNHE
3 0 B9 3 R a4 343 M (Multicollinearity) — B & fE B o5 ey X B/t o
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(£2) ZEHKRIFELEHKX

BK

B

Alchain’s RAND Experiments
l_logm=a2 + 4,7

2.logm=a3 + 3T + f4AN

3 logm =04+ fs(ogT)+ fe(log AN)
4.logm=a5+ﬂ7T+ﬁ8(logAN)

5 logm=ag + T + fyo(log N)

6. logm=a; + fy(log N) + 15 (log AN)
m:EEFSRBYOER T
N: ZAMAEE

T : R

AN: HAWAER %

Alchian (1963 ) #R#% =Rt KB K 4
B RGeS RB(FHERERH)
RS EEBAERBEAEZ L0 BILR
RAMBETREZ LR ERXRBERTFHZ
RENN20E25%2 M - A THRELE i
ST A BRI & R &R Alchian? R
HEE (N) 25 ;AT (BR) RAN
(BEE) 980 wAFIERX - 12
FELEREALBANESBEAG
EoRBEALEEHMEA %A 64 M Camm
etal. (1987) R&Badiru (1992) 7rd5 i -
HBEMESMRABRRSRUBANER
P -

Cobb-Douglas Multiplicative Power
Model
C=byX'X52 ... xt"¢

C: Bty Ak

b0 : B KX a9 48

Xi: %848 % #(=12 ...0)
b0 @ FifE % Heds

e WA

e=e*,u~N(0,0%)

% %] — #% 1t 89 Cobb-Douglas & & # X, &
# Goldberger ( 1968 ) # Gulledge and
Khoshnevis (1987) &30k P #4748 & &
W B4 B4R (2000) ~ B
(2001 ) 75 /& A BLAs XN & &R R R a5t
Ko HMUERERHERIRR % LB
153t A A ° 5 4 » Waller and Dwyer( 1981 )
HAEF RBEHYUERRE THHERX -
C=CXP+C, X%+ +C X"+ ¢
EyCHAAR  CiRl & 45 3 % #Xie) 14
o BRI ER ARBH T AR
WEHFAG R AL KMmCamm et al. (1987)
RARREFE N ARBARELNB
RERTRERE RAGHMTHESL
EFLGgHarR me AR ELE
HWITH -

Mclntyre’s General Nonlinear
Models: Multiskill Model :

P=pzn:X,. —cZn:aiXibf+1 -f
i=1 i=1

Xi: £ REENBIRE A ER
ai~bi: Bik A A T H R K
P

AN SEREENFEBTRARRGR
WRR ERERRGLE S AL
E-XFRHAAEESIRDF 0 X
RN ST IRy TS PN
Labor Unit Curve ) » £ &1E 4 & b=k &9 %
BHHEXALRE -
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(%2) 24K FLEHX ()

Womer’s Variable Production Rate
Models

g(t) = 4Q° (x"7 (1)

q(t) - EFRItEREY & & &K

A ¥#

Q) - BFRIted e A A &

o #FAH

v ! returns to scale % #

X(t) : BRIt S B ERA A F

Womer (1979) 2 # % %&*ﬁﬂ’@’é‘i' 4
BEZ EALEZRETRANAETEEH A
R EBRAREZHID L LT £
AA S BT
C= £X(t)e—1"dt

BAXEEA AN THARHPMRAT RV
AT EEMAEE (BPQ(T)=V) » Al#
I EM R AR RAT I S
min LX(z)e—P'dt

st 4O=40°0x"7 (0
x(t)=0

Q(0)=0

QT)=v

i A A R #CHV,T) -

Mclntyre’s  General = Nonlinear
Models: Basic Profit Function :

P=pX-ClaX"")-f

Mcintyre ( 1977 ) & # 3k & # &
cost-volume-profit#s X, + H ¥+ &y &g K38 3]
BTHEBENLERE  LHMRESTW

P AH KARTERAAL EFHGTRRBRE A
p: AELEMEA HH WA EERBRERTFEEHRE -

X ZHAE McIntyrefs 42 3 Basic Profit Function 4k > 7%
C: EnFreAIRA #% i Multiprocess Model % Multiskill
f: B Emi Model -

b: 2B AH

a! BT

Mclntyre’s  General  Nonlinear | f£Basic Profit Function ¥ fv Ank 7= 4 2

Models: Multiprocess Model :
P=pX —nca(i)b‘“1 -f
n

P~p~c~a~fJFBasic Profit Function °
n:RTHEAE AN IR
# B

A EGHTEREEE  BEREEREY
A& (Xn) B -

FRROR T R R
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2.3 XRRFPERAIAR T8

Be( (k1) RA_(£2) 2AMIXB #REEARSL T hgey
AR F ey %st % £ (Garg and Milliman, 1961) ~ & § BBk (Roser and
Sundby, 1985) ~ A% B EF R ¥ >  HEBALIRRRAAGPE - KMk
AUBEF ESRHAGILTHL ARFHLEHEY BRWAK
THREVEEASORAATIGRFH > MBS E  ATREBEANNTE
HEREHE -

EREEN 2 ERL  FREGEHEANABERL BRI X
(Ordinary Least Square, OLS)# & Bl € £ 8 % » Q|2 iR E LK = KH
FHE2E SR 2 PE > BTRAABRLZBAFASEFTIBHPIAE 5K
® % #BEX - RERAA K # % (Dummy Variables):X &% » A% K&
BLIRE o BA EHBEHRIT  AXATERARZ L  NAKARHZEY
BAE KBRS F E L RIFRAP 45 & )P F ik (Flexible Least Square, FLS)
1% 4§ % 3t (Time-Varying Parameters) > A E R =R EH LI R
ZHE -

3.HEBMA - BEF EZRTHRIR

AEBLAF —GTRBAXZETERY F_HNEHWER NP EZ
BN B REZHRATHRRAEIE -

31 KEMY
g Wright 8K > i 5 ER UL HQB/ALTF

KD P YTHERPHEBIHRERITHIREL cHEHEART
BREMHRA XA RMEE S AHET 4B (Progress Coefficient) - #§ X, (1)
REAHY THRIZAGHBGHEEX > 3 F A% £ BA(Error Term)ke F

LY =LA+ -LAX HE coeveeeeeeeceeeereereereveeeesee st sssssssenson (2)

KMVTHA K H%(OLS % FLS) » e X () & H4h#(B) 4
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At B2 Y % R # % £ (Progress Rate)de T

BB E =2 e (3a)
L B (3b)

BAXQB)ZHMAE » E4 F=-0322 B r=0.8 T P=0.2 » BF Wright 2
T80%dh &Rk, ©

HBTE—SHERARBRAFHLIURZIVE  AXRERELE
WA SR B

InL=LnL, +B, INQ 4, ccevrveeirreeieireenirieeerie e erere e eseens (4a)
INN=LoN, + By IQ+E, e, (4b)
InR =LnR, +Br INQ+8€, weeevereieireirrireeerieeeeeee e (4c)

K(4a) ~ (4b) ~ (4o) ¥
L:@EANREQHASY AR PHER LS

L @R EHAEASYEE TR
O:EBMAE

N @B RRE QHASLNEMTHE B RA
N, @ R ARG HE e R A
R:BEMAKXFQHAZNERTHETEARS

~

,CEERBREHESSTE AL
B, B PHAR TSGR
By P BTH L BmANES AR
Br P BRPFHRTERADESAH]

RAOZHBHEBRRESE > AR

r, =2 PLm =7 et (5a)
Py =277 Py ==y e (5b)
ry =2 Po =] =T i (5¢)

3.2 frEERNEHEB A

FANTHEBRZRNFFHEHOLS) oA =/4E0F28 0 3
HEHREZAEZ 2R RAESF - BNROLSF A TRBREH AR
Bl € R 3% £ 58K 5048 M Z IR %] > & X#% % & A Kalaba and Tesfatsion (1989,
1996 ) Fri2 & g1 45 & /)N F % 7% (Flexible Least Squares » FLS) »FLS§
AREEF S FE B2 5 0 ¥ X4 A Time-Varying Regression »
FLSEH&FEMEARLATEGE A PTRBHEH S BERTEH LK
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HEZHN  TRRRANTFFEAHE R ARRBRFRELBA 40 FA
EMAEAXZEEER FLSHARABMRARTHBAEINT 2
2 & #% J (Efficient Frontier) » 7% Bp & K 4% — 42 g2 48 KX % 815 8 & /I
(Minimum Incompatible) &/&3HE(FHLE > 2001) ; B EEAY, ~ yo ©
—yNRRFRE A RREE L EBBLIB I EHER (MywaEAT) » A7
B SHERE A ERE REACOBBEHAOGE ) v KRB F 14
B BHGDFHAMBEYN S xn o NERIUT MMA ¢

Vo = X0y B0 BZL % LN e (6a)

T, Py S 23 B (6b)

K (62)(6b)F > X = (X, X, ) B IXk 9 C Ao BB E
b, = (Byisesby)T B kX1 t4 30 85t Bk 51 B - X (Ga)Hh 2 B RIS M 12 > &,
(6b)#% 2 B & (14 $LA& ML) B 14 -

EEF 5D, IERISE 0 Bl b=(b,..b) THELLLRX (52) &

(5b) &9 8] - FLSH A% E 1% £ > THMARFF BRIH%HEF (Sumof
Square Measurement Errors » f§#SSM ) & % €y 3% £ %0 (Sum of Square
Dynamic Errors » #§#SSD) » Bp :

N
SSM =rg(B;N) = D [0y = X8, 17 oo (7a)
n=1
) N-1
SSD =r5(B;N) = D [Byat =5, 1 [Brar =Byl ceeeverereeeereeeeeeeeeevereenesvees (7b)
n=1

MABREFR N REBYFATRESNES  TERA !
P(N)Y={r2(B;N), 72 (B;N) 1B € EME Y e (8)

N (8) AERMBREBZAATRASL 4o (B 2) AixE -
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P{N)

2
0 "o
Residual possibility set P(N)
&k R R * Kalaba and Tesfatsion(1989)"
(B 2) BLAZTHESH
FTEEABERX (6a) ~ (6b) 2454 AMAREAO B (H2) 2
BB - R B SSM A SSD 954 » P(N)BMRE A T4A - DGR
BB RENFRNBATREEFOR I FRLEAS LERUPLW) X
T MALSERZ L8 EE A FLS @ 4% - FLS ik 5§ KK
BHE SSM # SSD mER R RRAFRL > LA EGEEZRA
(Incompatibility Cost) % #)4&/ b > bR X T R T4 F :

Minimize  C(b;u, N) = - rj(b; N) +ri (b; N)
=L SSD A SSM o, (9)
KO)F > u>20K&SSD ey ## > MAHEREERE
Po(NY = {r5 (s N), FE (N ) [0S 2L < 00} oo (10)

Fu=08%> X (9) 2 SSD #EHFE 0> BLR%E SSD BT - TH#
SSM %0 Mk SSD BEEZMA 1 —>00 > AMETHE SSD %0 -
1$#4 8 SSM AEF R DEZRAZGEGE X (9) RELBE
FHEZEB2ZBEETF 0 #TH OLS R A FLS s943 2% -

% T{E# 3t X » Tesfatsion and Veitech (1990) B § & p & 2 — #& 4t T 75 #
k<

Y7, o
o= » B o et — i —— e taaa s 11
"y Pa=15 (11)




268 R ERRR Ltk £
A (11) ¥ 6€e[0) ; BIIFERZARTHILA :

(X@yJW=T%gwn%D+ﬂ—5}&MD] ........................................... (12)

33 EHRREFESH
33.1 B#EH

AXPARZHEANAATRE  FLraBEASLBEIHENRES
% 4k (Piece Parts) ~ k484 (Shop Replacement Unit » #§#% SRU) ~ & &
(Line Replacement Unit > f§#% LRU) $=p - N3 F 5B 815
SRU: 18 SRU K —1.3%; X8 LRUAMEY SRUHETILH, > BB —T
RETEE LRU B RATRR > R TR PGB F s TRMTHE
UNENHKREEME - ARTHEERRE-THRRT > Bd o3t 4%t
EEERARE—~THRGEERKR 28N AR LRU k4t L 2 28
BERA - BERRIT A4S T &EEHMES LRU A48 SRU T3k - 2745
REAFARZAE DD TIRGRATIE > wERE—ELHERK - R
b RRKBEAESHEEREA  LFEAALF XK T4 (Shop Order)
X F & 43t %) LRU fr 489 SRU L3 » H T3 E £ E5] 2 2R
NER S T~ Fedk o

BB HRRAGRS > AXAREGEHN BT AN 81 £ £ 89 £ 1
LRU (a B AR EH B a4 F3tsk - A7 LRU R > RECHBEHRA
4 SRU & st AR RBRA LR RBAECERBY R £
BOUSTATABHNEL - M ABB/FHEMAE - RAB BTHER
W BERR - A0 HRRE S SFEABANSE T/ R T BT
FLHEGEROYUHARL  RUEHLAHLGYESTE  ERAKRETR
PR E R e sR 0 Bk A B A AR SRU & LRU #4558 & A 34 48
ElRAEER - HAARARABALLE - HEALRARULER
FEMREBTON BEEHTOEE N R L5 AT
BEBALRA HEERAE  HBAIRA GFBRBAMEBTIZIHR
DN TE R R &R > A TR oadtmitEx
BRE - AFEARAEEEE HUBEHNEIZIHRUENZER %
Mg e FERTN AT EENLS RARN G AL RBEZESD
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(% B)RH -

332 BHHMSH

FRAmBEALHEEBBEARTEHEAILEGRBYRERA S
RESAZBMRE  EMEANLETNERL (£3) x> 848 ()R
F 1:STARTUP My & » # A BB EEARIREAANALNBE QK
I RERIBELART  ZHULHENA LG CFFARIL: x¥
BAEARE  ZAALRALEE -G (X3) BT ASEBRAE
miEt AR ABANEFEAIREN M EHS 6 LM
B AHNC-DAEALME  AARMBRA-BESLARKI2ZAEAH
BAREZHEN > RIINRRZEMAH - @ C ASBALLEARMBE 11
BRAFEITERIREHR DAEARRAELEMEE 6BAFTRITERLRE
B —EARE]ICERBETER KN EH -

(£3) SEHRBEHEETNER

£ A EMEK
y: B rer 1 Mk 10 Rz gl
A B BEME AR BEME B BEME
A 82.10~83.03] S 83.03 ~ 84.03| 35 84.03 ~89.12| 86
B 83.03 ~83.05| 6 83.05 ~84.03| 32 84.03 ~ 88.09| 76
C 81.11 ~82.10] 23 82.10 ~83.12| 34 83.12 ~88.12| 86
D 82.11 ~83.05] 50 83.05 ~84.04] 28 84.04 ~ 88.12{ 175

AR RR A EEE

ANBTHEBLBRFAARTERAHBELZEARGER KRS
FEBENRGe T ERTAUSERESEREIBEARAIHFEE 0 B
RESIETAZ8F12AZAEH RS ¢FE (RR84 47 A
E8 F6A) ARH  HELFEAGT RIS > BB LL B RAA
Pk W EREAAK - i N(da)db)do)FHE 2 2 F i - PR
FHRAHSE RAEGAG SR AE(HE 1) F(AFEE®R 4% B~
C-D A%z M%E): & (MEB 1) xMEBRGHE A TEREREY
REFBEZEH T2 FLSAAEHMN OLS Fik > BRBAEAAXZER
ik e




270 REBEFH SLhk B

4.FEHER

RIEELEM BRI RERDRANRAR  AERAEE—H A OLS
MFLS 2 AL R HBRAMTL S F MBI "80%d4s | 25 &KBK
R BZHEALERARRAAASH LT R LBRE  FradhsT
ABZMASEEROUBRKRE  FEGRARHNALEENLERE -

41 2 HHEFERAHMAFR HIPLE
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The Dynamic Learning Effects of Avionics
Equipment Manufacturing

— An Application of Flexible Least Squares

Approach
Juw-Rong Lin Chi-Sheng Hsu Tai-Te Huang

Abstract

The purpose of this study is to evaluate the learning curve and its dynamic aspect of
a local avionics-manufacturing firm, which was formerly a non-profit organization
run by the military. Four avionics equipment of last 8 years production data was fitted
to the Wright’s Equation that was reported in 1936. Both “Ordinary Least Squares”
(OLS) and “Flexible Least Squares” (FLS) approach are used to investigate the
feasibility of model fitting to this specific case. The FLS approach is proved to be able
to track the dynamics of production, and to check whether or not the OLS solution
provides a good description of the production data. The FLS estimates are used to test
the difference of learning rate among 3 consecutive production periods, which is
categorized by design change and process improvement. The FLS estimates are also
used to check the learning rate movement after the firm changed into a
government-owned, profit-seeking enterprise. The study shows: (1) The FLS
approach provides a good description of the observation that was dynamic in its
nature, and the OLS solution is unlikely to indicate the system movement of the
learning rate. (2) The four avionics equipment manufacturing exhibit the learning
effect, but statistics evidence shows no conformity to the “80% curve”. (3) Integrating
the price-level index to reflect the real cost in the learning curve model does not
necessarily provide enough information for learning curve estimation. Further factors
need to be considered in implementing the learning curve concept. (4) Evidence
shows the learning rate is not necessarily constant in the course of production.
Dynamic factors should be considered when estimating the learning curve.

Keywords: Avionics Product, Learning Curve, Flexible Least Squares, 80%
Curve.
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