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Relative Perfor mance Evaluation and Budget Control
of Taipel Municipal Junior High School : The
Application of Stochastic Efficient Frontier

Jan-ZanLee  Chao-En Hsien™

Abstract

In this paper we illustrate how stochastic frontier estimation ( SFE)
can be used to estimate benchmark performance standards which control
for differences in the quantity and quality of the outputs of benchmarked
operating units. Our application of SFE uses cross-sectional data of
educational expenditures reported by Taipel municipal junior high school.
The results suggest that when the personnel expenditures ( more than 90%
of total expenditures) as an input parameter, the efficiency of all schools
are similar, this reflects the regulation in salary structure of teachers and
policy of fix students-teacher ratio. But, when we use non-personnel
expenditures as an input parameter, the results suggest that in Taipei
municipal junior high schools may have about $2,300/per student of
excess non-personnel expenditures. We aso find the phenomenon that all
of the schools accel erate to squander its budget before the year-end.

Key Words: Non-Profit Organization, Stochastic Frontier Estimation,
Relative Performance, Educational Expenditures, Cost
Control
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LEREAT TIHEREFE A LFEHM ST KT AY A
AR RRR S - QRBIFHRT &~ )‘Jv CHF IR R &R D
itk (g2l ~ pALRE) ﬁpwﬂ it (Leo, 1994) -
1395 Hanushek(1993)# 4R 187 (77 1 7 M K~ = A & g*me@
P05 T0%-E_gR * R 2 RI3E & 4 (standardized test scores) it G v A )
TR B S AT R FR G MR R ERIRAY
AP gt B RE o d N Py 2] 0 A HEMNEG - R
Bz 2Ei 3¢ My A48 A it kT &S TR A
TRFREPE AR AEL T - AR 2K A8
Nz g Yozt Fa A8z 2tk (4w high - high,
highy f 22 ) A8 iF4 R A W? K7 A S Smgio
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denE A AEHNH Lo AR 1T AR 5 H =Tt 0 gE g
KA BB 40 3 T E AT AR 0T F R Y KT 4 DA

I G (3 RET HFOFRT ) ey RETRERE Bv gD
Bl F o R e nE 4 A il F i TiaE - F 4
M- -m WLligrs4 4 A fc/ & 1800 % 3600 + 2 ¥ p& » T
ok =B 2 JT A ABTE - ffehe b KA 209 A B
REZf7 ks B4 73 PAEDLE > 387 E"*’?Eﬁﬁ*?ﬁ
N RT ST G P A M R AT -

e

e

%‘2 ﬁb’ﬁ 44&&—’3«@]:’?4 K& ﬁ){ﬂi‘lj:bgiﬂi

FBERB
Fi Tioge  10% 50% 90% #
g4 A 1,522 601 1,432 2,726 169-3,651

wT@mA A (§F~)@ 13827 7642 13983 20,287  3,484-28,753
g4 Tk (2) 106540 72315 97,719 144285 65,262-213344
A mha = R & 841% 3.64% 754% 11.69%  2.50%-23.59%
Aoz gk 2953% 17.68% 29.47% 40.51% 12.15%-53.59%
HFoeatx 42.87% 26.84% 42.40% 59.04% 16.13%-72.46%
CHRTRAN=AT P A TR AN AN ETOXE P R (1) LA

24+ Fok ﬁcn@n§+k B(L)FBER +H12 5% T #%*?+F$%
* +LE3P,3,,:: :%.[XLE ﬂ\fgwlF)\F}iP" ﬁgj:)k O e 2 ZRY § ‘FFF"K'T[‘ Nk
B2 Ld o Ld cfFhgd @ LAd o

Lot f’,ﬂ,;?’]f F 2R PRGEE P (2) Nz @z v
BH s TS

Exp; =a,Sudents™highy’e;, =123 k=123 4)

¥

Exp, 5 iFY 87HERLMSLEARL N [=2 K44

Fp AL =8 AT A A
Sudents, : 5 i F®* 87T HEERBRE S Ao
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high, 5 iRY 87TH&RAEF k=l v AL E2 A F 0
ARV F K2R AR EAAF L F 2w
Fok=3m AL FAAFF 2005 o

-&h\
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o & N P P SRR PR S S D
PR PSLSLE SRR PSS
AU NI N SN SR . S L

F4 Lig(r)

Ml sis2@Y > £3 Ap T8 * §GH

(4)30 7 v M-k RO EE S R
INEXR,) =t + e, InStudents + e, Infhigh,) +In(e; ), j =123 k=123 (5)

h(4)NH e L (5)hiE" » Nerlove (1963)% Greene (1980):% &
4o [In(Students)]® » 7 12 F PR AURECS AR BB S, (B4
Dopuch et a.(1997)+ % 4c » [In(Sudents)]? ) » FuEpE g 1
A gd AR RaGUAIR G LT FE A A BB e 0 T
s - B4 I MEpe AT ER 2 RERES 0 § 1L E AN IR
Boo RIEBLIP PUFIR - A2 chTtad =84 F D &4 L it i
FehT 22°U7 A2 B % A A XA REREFE A A 4> THE =
B4 T2 B theta i ¥ AN ¢ 4 » [In(Students)]?

2w #-[In(students)]? 4e » (5) 54 ¢ » R EcT A B AP B RN 0 2 2 P

]
i o

g
[eb
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FIREEE A A i e RPN REFH A T TR
HOEAFIR > S F L et 0 L A S PIR R € R st
PR O<a,<l; p¢t» {2 KEEFARELR - FRUEHF > { F

GRS R 0 FP A AR o, >0 0

S Fl‘

E-FERFELN

ARG REELSIAS B [ ESE I RER SR
ERAEPZRELE S FRAITNETET P 288 E4 K
BRI RE R EF Y RL S AP LR R R WA Y EP b
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- \1187§g)§-ﬁ

’

LT DTS F

THTE R 2 AN
SEAE S S AT &F 0 &2 OLS

3¢ AT £4$*é@%&’iu%%ﬁggﬁﬁ§%
T om0 SFE B2 0 B R T AT m Hi 2
l(o lo,) >0 T £553 & d WL THES 0 A G RS orig S
SR A IR 2 BB ol ABITI R KRB EWLF T R E 0T H 2 ]
Tk e WAIR AR R R R A2 o
A RREY2RREESNL A ZLANST G Ik
Jl”%\RU%i%R%\%H%£WSMwAaﬁﬂﬁﬁ 1 g
oo B4 A B (Qudents)z. liciE 0 A A A Y A 1%% FoRET
4“E&fﬁ’ﬁﬁﬁﬁﬁwWF’9#“&%0?11@’%ﬁ$
FACEAR G > T AR et R o g E A A B g R > T
FEP T DR R F AL RER A R AR L BTN
(highy ~ highy ~ highg) » fa#icit gy P sspdpsp it ¢ # 28 ¥ & 5%
B pmT o o EREF U (H Y highy 2 highs & 1% %k 87 4 A
F) wFRE LS OTR §RREL RT ST

Brzsgiradnisgizs 2 limdep7.0 T sdctidaic 2 AR > 8 it Fla 2
A AR PR E] T2 B o



ST R KTERE T 2 FHEAE R SRR ER S A Sk kT T3
23 Moo d 2RV 2ERTRFIRAKIBEIAEFFREIRE

f_’_ —;.L -\] c

* In(Exp,) = a, +a, In(Students, ) + a, In(high,, ) +In(e,), j =123, k=123°

A g L ¥ 3% % (BExp)
i (—)J?ﬁ“gﬁéﬁ/i% (:)—”15?%1%“‘ (i)ﬂ-?%“i“
W g | TERE 200 2. v+ & (highs ) v (highs)
S (highy)
g Bl T [EBRS [Bop TS [ RorE Bo] F S [
* Tk @ * ELIC BE: i TR
¥ Bt ag| + 14.88*** 14.78*** 14.78*** 14.97*** 14.90* **
In(students) | q,| + | 057*** 0.56*** | 056%** 0.54%** 0.54%**
In(highy) a,| + | 012 0.13+* 0.13+* 0.18+** 0.18+**
A 0.355 0.939
o 0.118 0.132
o, 0.112 0.096
o, 0.039 0.091
Adjusted R 93.16% 92.11% 92.57%
Avg Exp ¢ 105,622 105510 | 105510 | 105530 | 105,550
B A § ivs ¥z R 8% (BExpy)
¥ Bt aol T 14.77*** 14.66*** 14.61*** 14.84*** 14.77***
In(students)  |a;| + | 057*** 0.57%** | 057*** 0.54%** 0.54%**
In(highy) a,l *t 0.12%** 0.14** 0.14** 0.18*** 0.18***
A 0.536 0.893
o 0.129 0.138
o, 0.114 0.103
o, 0.061 0.092
Adjusted R 92.67% 91.56% 91.94%
Avg Exp 95,512 95,396 95,397 95,425 95,439
Chuzb A T 7 iF 5 ¥EkL m35%% (Bxpy)
¥ Hesf ap| * | 12.63%% | 1254%** | 1254%%x | 1246%*+ | 1284%%* | 12.78%**
In(students) @y | *+ | 053*** | 053*** | 053+** | 053** 0.50%** 0.49+**
In(highy) o | + 0.06 0.06 0.05 0.05 0.15* 0.15
A 1.091 0.756 1.257
o 0.161 0.162 0.159
o, 0.109 0.129 0.099
o, 0.119 0.097 0.125
Adjusted R 86.99% 86.56% 87.44%
Avg Exp 10,018 8,874 10,013 10,011 10,021 8,799
VEWLT gAY T A T RRRB RS T BB - .
ek B 1% K ERTF Y A L S%KERF AL 10%KEHFL (FERT) .
CEXpijj 123 : IRP 228 ]3% sl ARF* 2282 A FF =38 AT F
Sudents: # 4 & A#icihighy: 2 %4 ¢ AFATH = ZEEE Y 2 6] s highy: 22 ¢ A8
ZFP 2 blihighg: 2EA P AEFY 2 G o, P ETPNA SRR L UZBEL

o, EWMHFELIVZIEREL S Q=0 /0, O'ZJO'SJrO'VZ ;
d AvgExp T rﬂ&]ﬁi\”’?z? B2 Tk o
Tkl R A = SRR 2

By o

AveExp @ To& =8 4 2 2 4o

k=2t~ £ 2 8 =

B2

k=3 &2 53¢ 21t
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XL W AN AT R AL TR g AR E‘Ji * R
AR B R ABARR ] - AT R LRSS AT

2084 32 CATUFH o B T2 RZ/»\%J:a 86.99% -
86.56%:87.44% jaff ii 4 + WA g F o 4 F 4 4 B di(Sudents)
s o3 1L A3 049053 FF 0 F A 1%8 F oK T E R > Af
ORISR o A N & KT & % #i(highy ~ high, ~ highg) 2 %
&ﬁmaiﬁ’ﬁﬂwﬁfﬁﬁﬁéﬂiﬁ%ﬁ’ﬁ%ﬁ§&aﬁﬁ
LI YER-ski %‘j LA E s B 4 B ey A Ty FRAE AR o
FERUEAFERTS PIERSTERT > MFRAEED 6l BT
FHEROZRE o b KA ERE (FaRe A1) A LR
22X F AN AE XA F TG PRF] o - LR T kp
AL BRI o i*l 3aE =B 4 it ) (AveExp)m 3 0 1Y high3
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R E PG 879 A ik REAF > E - F 4 T30
13.88%0(10,021/8799-1) » tiz™ t LR E* P v g e L chp oo

W ERE U Jondroweta|(1982)’§~f1%7\(
R EeSNEIRTELY CE (A N A
PEA AR AG Y F et > 44 %Wﬂiﬁ$%ﬁ§%%4o
MAE R R B ARY 2tF ki - Ko T @
92.34% » »x % it Az i 0% ¢ & 79.54% (3547) A+ > £
ﬁiﬁ?%%ﬁiﬁi“w£a—fﬁﬁ%ﬁ“ﬁ HERRAER
FEPTF LR o FUAALT Y LRFEF 0 RO B g R
AR H A i’i’af:iﬁf ® % 5839% &+ &5 80.10% > B | f_ﬁ_j%
3082% iz F P B A AR EH  TREAT R BT
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wE 4 352\4m‘*§=’?lﬁ4 d AT R AL N F00% oAt
TP IR B LA “‘mﬁiﬁ\i:? i 4 "***‘Hﬂg
#1 a%f@ﬁ“méﬂz Koo A FEFFE R §fjﬁn‘vig4c1%‘z? ’
FEREIRTSTo0 G EE T AL AL BT 10%
LA TR o wgvﬁ& o R FCRHE R BT 0 1
ﬁﬁﬁ TR AR TREF L OPH G Y TR ZRE o Aok

CIEE G o g A A g 1 Fp & 3CA TR R

gﬁ%%’vmbW1}+& Af VA E R BB R o &T - ] & #

e
=

at-

- HUERBIe I RRAPZFY RKFE2EDT Y (KRB LR
ho% R o AEE T A A0 BT 0 enA ﬁuﬁﬁ%ﬁ%@
FOAMEESORE?FG o FEECFAFY LA RT oL

15y %?&i%‘:i FIEF 24 Wb 2 SCfF B Ff\ ;";ﬂf#‘_‘rf—,uf\lﬁvj » PR B g’ﬁ ‘;}J.TL:;E_E;
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24 LOEWRIDRET MR 2 PpHF B L
(XIITENEENEISEERS SR S A

Y Yo% 3N ] BRE: A% VX3 TR
- 2 P 2 e g 2 P
~ 1 = ~ e B P B
1 93.90% 93.49% 70.15%
2 91.18% 90.96% 59.41%
3 93.76% 94.03% 42.21%
4 93.78% 93.76% 53.99%
5 88.31% 88.31% 52.20%
6 91.38% 91.38% 53.14%
7 91.68% 91.33% 64.26%
8 90.23% 90.00% 58.98%
9 95.07% 94.85% 65.55%
10 92.30% 91.93% 65.34%
11 89.62% 90.40% 30.82%
12 81.45% 81.45% 50.13%
13 87.54% 88.03% 39.92%
14 95.77% 95.79% 52.51%
15 85.58% 85.53% 52.89%
16 94.39% 94.66% 41.88%
17 89.29% 89.11% 57.45%
18 95.55% 95.29% 70.88%
19 92.20% 91.91% 62.88%
20 93.93% 93.41% 74.96%
21 94.59% 94.68% 48.74%
22 91.73% 91.68% 55.15%
23 93.56% 94.07% 93.44%
24 90.07% 89.57% 88.57%
25 94.32% 93.98% 94.05%
26 95.55% 95.60% 95.38%
27 90.93% 90.55% 89.87%
28 93.98% 93.61% 93.83%
29 93.02% 93.17% 92.92%
30 96.41% 96.34% 96.27%
31 89.01% 89.49% 88.44%
32 91.56% 91.23% 89.80%
33 94.34% 94.05% 94.17%
34 93.71% 93.24% 72.34%
35 91.81% 92.18% 40.48%
36 89.46% 89.85% 42.71%
37 93.19% 92.82% 67.99%
38 91.43% 91.36% 54.54%
39 95.55% 95.09% 80.10%
40 94.42% 94.12% 65.77%
41 93.05% 92.65% 67.77%
42 96.29% 96.03% 73.77%
43 95.91% 95.55% 75.88%
44 96.37% 96.20% 68.47%
6,6, | fEAIS)  &A| . o
@ %% E=E(uj|g;) = —— (& ) &t 6=6,+t6,A=0,/0,,

6 |1-F'(§4l6) ©
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- SN BTHERT A RAEFARGERE 2ER Y RFRF A

BEAR AL 2 EREAAAT R 2 0470 5 3 QBR324
At i BREA 32 A4 URBEZRFY CAFREALEY L
72 OLS 2 SFE 3 éhis % » B3 4 5 ¥ dp $fcs 54 A ez =
BN ARz F ER AR G

S5 CIMAe T UFER > 7% OLS & SFE fir;8 7 » T35%
42 A A & 3 CRVA ] BEE T a3 0 ARG
Eﬂimlﬁﬂﬁf’rﬁfﬁr%if@ﬁﬁﬁ;ﬁ WL IR R s s AR L A 8

AAEERTHFEFOHDOIAM B4 3 CIA W RT
BHCMAERMAAT P A NERTHEFRFHEFIAM RS
LRTNLFL ERN LA R BRT BT RM
SEER R AR (8 3 IR OLSﬁ-\m'g’ﬁr%m ,ﬁ; a,;lam.i—g;—r,
Tiak x84 g2t A T § & A& (AveExp) > 4 %] 5 $8,829 - $8,818 =
$8,828 > 4p 3+ /5?‘%‘?&41 B ehis (£ 30CA ) H A
b % $10,018 $10,013 2 $10,021; 33 2. » T3am 3 » & 2 H 4 7
pitaEE ok 557 $1,189 % $1,195° 24 SFE#H w3t 0 3
LEE g 5;;L&13‘v’# R s T ok xf_§imq\d\; $7748 > $
7,638 2 $TTT7 Apfr Rzt A T 3 * g % H 245 5 $8,874>
$10,011 2 $8,799; 4= 2 » Fl 5 if M IFE k% o @& @rk B
Tiam 5 o 4 §1,022 3 $2,373 0 P it eniE & T LS 0 Aok
YAREE AT d i P g &.ﬁﬂ’—sﬁ B & AR ehfERT > s
mE oA - EA AT RERT ST > LT gy §2270
(10,018-7,748) » $ 2,375 (10,013-7,638) » $ 2,244 (10,021-7,777) -
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25 Mo 2R RE2EFTAFIRAEI BRI AEFRIRE
it IN(Exp;; ) = aq +aq In(Sudents; ) +a, In(highiy ) +In(e; ), j =123, k=123°

AT ERE T R R EL RS (Expy)

i) ErmRss | (2 ) A Fazgd ()2 887 20
o g | W RS 2 bi(high)| 2 i(highy) ] ( highs)
L L 2 e S S R

5 * AR * W * W
LR S ag | * 14.91*** 14.81%** 14.77*** 15.09%** 14.95%**
In(students) a, |+ 0.57*** 0.56*** 0.56*** 0.53*** 0.530***
In(highy) a, | * 0.11*** 0.13** 0.13** 0.18*** 0.18***
A 0.513 1.064
(o3 0.122 0.135
c, 0.109 0.092
o, 0.056 0.098
Adjusted R? 93.06% 92.08% 92.62%
Avg Exp 108,135 108,029 108,029 108,054 108,094
Bl B AR f T i BREL B % (EXpy)
LR 33 ag | * 14.77%** 14.68*** 14.87+** 14.80***
In(students) a; |+ 0.57*** 0.57*** 0.54*** 0.54***
In(high) o, | * 0.11%** 0.13** 0.18*** 0.18***
A 0.927
(e 0.136
o, 0.099
o, 0.092
Adjusted R? 92.76% 91.83% 92.29%
AveExp® 99,269 99,167 99,190 99,214
Clg B2 F 307 BRI B8 F (BExpy)
¥ Hop ag | | 12954 | 12.79%*% | 12.82%%* | 12.73%%* | 13.18*** | 13.09***
In(students) a; |+ 0.49*** 0.49%** 0.48*** 0.48*** 0.44*** 0.44***
In(high) o, | * 0.11%** 0.11%** 0.11** 0.13*** 0.22%** 0.22***
A 2.016 1.921 2.003
o 0.138 0.142 0.134
o, 0.061 0.065 0.060
o, 0.123 0.126 0.120
Adjusted R? 90.50% 89.03% 90.77%
Avg Exp 8,829 7,748 8,818 7,638 8,828 7,777

VERATF Y 0 RATAZHEREFEE) T8I Ko

brxx 2 B 106K AT ENE > YL E BU K BEEF P 0 v L 100K EREN (FEBE)-
“Bxp, =123 :iMF 2 rEjpr o jEl R ARERE Y 0 JR2 R AREAED B AL
WHE2AE P Sudents: § 2 A dcrhighyt 224 ¢ A& ma = BEEg Y 20 ) highy
Bgadagazgd ot ihighy: 2E4 9 2 FRP 20050 o P EFP AL BNR
FFLULREL o, EBHFLVIERL S Aoo o, ) o=\oiter } AveBXp T
ISR NY EE

¢ Avgbxp & fF SRR B 2 T 0%

Ckml N A A AT Z AFEA Y b k2 R A A F O F P ] k=B A g F

Z_ WL f;,lj °
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2R 7 3,3: /ﬁ&'»
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26 BAEPF D g2
FasizT Ao 2RV
=R 2 Ak i
=5 I_E'_%‘@

(RS &E & ;
ENABNE: SL FRS Shel L
“ o)

ooy RS REN RS
'7;7}5:;&: : ‘%gt:’; &i‘ﬂ’ > v
1 BN P r @-%ﬁt}jh}\i%
2 93.51% e - Fl‘
3 90.15% o0t o=
4 m 53.5%% 85.33%
5 B S0 % 72.37%
6 o o3 3% 74.93%
° 90.15% o1 16% :
’ 90.88% or s i
g 90.02% oo -
o 94.25% oa 29 o
10 91.76% o2 0 e
i 88.39% sa0ms b
12 78.24% c0ciss o
13 86.71% s 00 -
14 95.77% o5 e -
15 83.24% o5 13 -
17 e 958 70.36%
: = e .13% 63.33%
15 95.50% o556 i
19 90.65% o1 21% e
20 93.78% o 96 iz
21 94.39% a1 i
22 90.96% oL oo i
- 50.96% 91.63% 70150
2 88.57% oo 21% 2
25 94.05% oa 2% o
2 95.38% o 1% =
27 89.87% sa56 2
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