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Abstract : Objective

different kinds of persons. Methods

To longitudinally analyze the unit costs and technical efficiency of the model of male circumcision in the
Unit costs were calculated by the person and period using longitudinal data from 3 kinds of
persons,and then technical efficiency and Malmquist indices were measured with an approach to data envelopment analysis.
Results Theunit costs for changing the willingness to accept surgery changed dramatically,decreasing from 7 166. 67 yuan(mean)
to 737. 31 yuan, while the costs for changing the ratio of the surgery increased from 666. 64 yuan (mean) to 744. 58 yuan,and its
technical efficiency was averaging between 0. 95—0. 96. Conclusion The time series of unit costs for changing the willingness to ac-

cept surgery dramatically dropped, while changing the ratio of the surgery formed a U-shape curve with an inflection point before

which unit costs dramatically dropped and another inflection point beyond which unit costs went up. These findings can inform pro-

gram managers of the changing unit costs when extending or expanding the program.

Key words: the model of male circumcision;costs;technical efficiency

AL B BRI Sy T )5 3L 5T TR A ) B o T I R L LT

ARSI AE AR N 5E RN 3 A K R Bt AL X ARG 5 7 3 2 B B
B )X AR HIV R B W R Y. i 2007 FER T
A 2 ORIV A 11 3008 R K B R 6 U0 S R 5 Ml
i AT N R Y HIV () —Fr A S8 EZR NS . SR WA
1 Bz BRI G F >0 4 0 3 B LA R ™ 08 1 R B TR AT
R 75 K74 S BN U0 A 803 ) L T 45 AR R 5 R TR R A B
FRIETF %45 & ABERIHE T B8R, WIF & A Bl 2
22T RO L R 2 TSR R AL K SR UIAE Oy T T HIV
TR A BT B ASE T . G R SR A A T P
TR AR R T H A B RO SR I OGO I IRl R, B AR
R JE PO U0 I — A A 7 B0 78 BE R 7 AT L B A SR /ME
MIRE ST . A B IR A R0 R B AR AR R e R
ABEAER T H 9T &8 0 &4~ (3 H ™ s K e Rg
o EARSCRATEN T H MM EBRAGRFEL. NI,
ASCAHT T IRE 3 A AR AL B BB B0 Y B 2
A AR L B A MU, R T R A B R Ak e 4

*  BEMBE.EERHE KL I H (20082X10001-016) ,
# ,E-mail ; haolphd@163. com,

EE BN 201978 ~) PRI 14, FEMNFEAIL DA, -2

WA

1 XM&575%

L1 WX g EFEIRE ) 7Y 8 PORUH SR A At 55 0K
W T RE AT HIV Ry 5 & X838 AREE AT XT . A0F5E
PLAHE N AR G S AT 15 T AR BIE Al TR
NEBE . T SR B AR B A5 AL A A B 42 i 1y 5[]
He A TREE R 73 2 3 A JE .

1.2 SN AUTRHBARENIH RN, 345
AR TR R AR S BRI 3% & AR R R AE Ol B 2 5 3R 95 5 B
B2 22k S B A N T Hg . A R TFARERE
G ESV NI G N S Y A R & TR R T
(data envelopment analysis, DEA) W Fh J5 s X1 63 Jiz 2510 4 | 452
SRR ST ¥

1.2.1 A3 WA BT SR W L, B2
O A NI T AR T R UT R 1 BT B AT B R — A A
BT AR I T AR BE G R, TR SR U B 2 = T R
S/ RIS ANBL TR =W H B a /TR
N

i® i 1E



TREF 20134 11 A% 42 %% 33 4065
*1 EANFRMNEALR(T)
FAREERE FA

T H

551 A 52 M % 3 A 91 5 2 A 5% 3 M
Shi 55 THE 891.17 626. 15 442,92 753. 10 798. 04 928. 71
& IN 18 723. 33 2 692. 85 721. 35 739.08 628. 33 606. 59
HIV 8 i % X5 A 1 885.52 607. 29 1.047. 66 623. 04 573.55 698. 44
it 1794.95 792. 80 658. 41 691. 95 646. 87 724,25
SR 7 166. 67 1308.76 737.31 705. 07 666. 64 744,58
i i 22 10 020. 70 1198.69 302. 69 71.39 117.05 165. 94

1.2.2 DEA DEA B En Charnes ZF 1978 41 K42
I, DEA K (0 M %t 52 F) Oy o 5% 2456 (decision ma-
king unit, DMU) , DMU ] LU AT faf H A7 n] 0 42 1 £ A A1 i
P AR 1T BB L 7E UL AR AN TR N BE ) B0, DEA R 4k
FUA 0 7 R B PR DMU 19 A 7= 50 3 0 B R R E
DMU 5 45 F=Rif #1956 F2 ok I & B R 0%, B 1k, DEA 2R 2
FAXS A . AT 90 R I BE T A A B IR £3 B (CCR)
Xt B AR B S AT I,

1.2.3 Malmquist 4= 7= R A58 Malmquist 4 7= R 25 41k
FEHORTE DEA 43007 1Y Bl b, D0 &S B ON o PR 141
B I 2B R AE R R T L FRmAa 7 L,
INF 1 RARAEFER TR,

1.3 BRI T R Gl A A% TG iR )5 . R A EpiDa-
ta3. 1 B RGRA ISR A7 2 S A 2 A — S A 5 . CCR Y
F1 Malmquist Az 77 28728 fb 15 408 Deap-xpl #BA%F 647 5047 o

2 & ®

2.1 R FRALE
Fe (1 794,95 J0) .55 3 JE B A% (658. 41 J1) .
Wi (7 166. 67 J0) 45 3 AMIRAK (737. 3195,
B 22 AR S 1 R R K (10 020. 67 J6) .46 3
JB). WK1,

BT T ARPALTE TR 3 AW & (724, 25 70) . 55 2 JA
WK (646. 87 J0) . 85 BLF [ (666. 64 J0) , 1l 5 7E 46
3TN EHMEIT(744. 58 J0) . K AFZ MM EFES 3
WA (165. 94 70) .45 1 JE /N (71,39 70) , 0 | TRl 3,
1,

AT R R AR A FAE RS 1 R
PR 1
I i
JA AR /N (737,31

4.30
4.00 h§x47451.077h &)
~ R SqLinear= 0918
=
&
tis 30
=
K3
3.00
2.50
e (FRREMEAK '
1 FREENTRENERSFAEERTAHMMNXER

TR BIE O B 9% BB SO N A2 e g4, — &
EXHERMERRE D, 75 2 AT ARE RS ABUE K,
[F) B 50 A 4 1A A T TS AR IR T P2 Bl O R R R L 3

JE TR B O AR 2 IO B T e A R
SVELIR TR BT AL B AL TR e B B (& 2) .
FARIBALFRTE T AR N LR A7 TR R E R
TESR 2 JA T AR BT e R B8 e s O 5 A B i, BT A&
U R W 056 3 03 T AR BT e i 32 3G 5 45 A 9%
AL L ETHE 3D .

B2 BEANFRAEEUZNBEERANREHE

& 3

ERBRFAANBERANTEHE

2.2 FRPCRRHGELRA S H 5 LTI EOR R TE
1.2.3 J 153 5 2y 1.00,0. 97,1, 00; M 2 A HE 48 5l Oy 0. 84,
0.91,1.00; M & Ye & & X 8 A #4504 1. 00,1, 00,0. 87,
BB EAR R TN 0. 95~0. 96, bR ifEZE A 0. 46 ~
0.92, AHXF AR RIS 2Hﬁﬁfﬁﬁﬁ‘?vﬁﬁf’éﬁ 3 JA I B
TR AT HORACE NG 2 F T R 4R L 05 3 A A 2
A BT B . Malmquist 42238 A2 7 &0 5 2 J 01 52 i
BERRHS 3 MK, AETFERAESS 2.3 J5 W00 42 e A Bk E T
A FEERPEA L RV PRI AT RS . 3R 2

x2 AR ERED A # EE’JZJJ.., THIER
5 H B1EE 2 AM 3 AW
AR E 0.99 1. 00 1. 00
AR ORI B — 1.02 0.99
AR AR A8 5L — 1.24 1.02
Malmquist 4= 7= A5 1k 5 % — 1. 26 1.01
— LT .
3 3t it

AR RN B AE 3 R T P B R B I8 AR B 3%
FIAR N 442,92 50 Fc & 9 18 723.33 JL. M ZIR 42 1%, T



4066

AR 9% R Al 573. 55 T fe i g 928. 71 TG A2 1. 6 £
F2E B A SR AT REJE: - (1) A0 B2 BR U0 4 T 45 20 7R AN TR T v 4
JUit B A R AR I E AR AR N R ISR . T E AT
RO B AR S W R B W AT B0 M B X R AR T RS
Malmquist Az 7 A0 B i i 19 A 0™ SR 19 42 4 L /D A=
R IR SR BT I F 7RSS 2 JU T i 2k 7 HoR A T 42
e BRI S0 5 A A 30 RE A S — W BE U7 S A LR B
(2) T B G 7045 AT AN 45 5 301 A 23 g A X 18 52 - (R F A
7 X B 91 T A 72 Al ik 2 ke S A T T T A B X T 4R
T H 7= B R e BEAE . B I E A B A B
SRR A T B TR R SO B NEOR W TR BT R R
e R G NN DS 1R o < N T B N R VA 5
I [6] 7 A AR 2 BT BB R B TR (R 5 TR ABCA TR
Bie o LTGR04 45 A BB T S U /N % 4 4%
AREA K,

TR e 39 AR B AR AT P B T RE Y B A4 - (D) B
FUUH R PR )R SR TR T Y BT B RO T
Mot m . T A AR AEE G K i 2 5 2 A B 25 51 e
B IRBUG 2 » T A T 8 N B0 T AR B8 i 2 A
(Kt 2% LR AR B2 . (20 0 H 4 R E i MM 2 S B8R
TRE. DTARNRAR A . 783 24 R 2 RO B it HLAG 1Y
NGB RGOS RE G 2 T AR 5 2, 3L B 1R TAR A B
ST AR B R A AR OB 97, 15000 e 4
b p R SR I TN 0 B TR AT RE T I it xR B TR
S AR X S R O T R L

JEAE A BT AR A BRI A B R 0 i E )
A B 8 T T AT i B P R R AT B T
TR L 1T IR A IR R R B B Ak
RE 73BT K208 4 1) I [ 28040 K RE 58 0 W26 56 %8 1) B2 AR BRI (1]
e 5 AR LA

i BT AT S I B B A S B 23 B 6L B B UITE 5 AT
RS A 2R L AT A — s AR B O I A R A
AR R

2% Wk

[1] Maria JW,Steven JR,David S,et al. Might male circumci-

FTHRESF 201345 11 A% 42 5% 33 4

sion be more protective against HIV in the highly ex-
posed. an immunological hypothesis[J]. AIDS, 2005, 18
(19).:2181-2182.

[2] Siegfried N,Muller M, Volmink J,et al. Male circumcision
for prevention of heterosexual acquisition of HIV in men
[J]. Cochrane Database Syst Rev,2003(3) :CD003362.

[3] Auvert B, Taljaard D, Lagarde E.et al. Randomized, con-
trolled intervention trial of male circumcision for reduc-
tion of HIV infection risk:the ANRS 1265 Trial[J]. PLoS
Med,2005,2(11) :1112-1122.

[4] Gray RH.Kigozi G,Serwadda D,et al. Male circumcision
for HIV prevention in men in rakai,uganda:a randomised
trial[J]. Lancet,2007,369(9562) :657-666.

[5] Bailey RC, Moses S, Parker CB, et al. Male circumcision
for HIV prevention in young men in kisumu,kenya:a ran-
domized controlled trial[ J]. Lancet,2007,369(9562) :643-
656.

[6] Charnes A, Cooper WW, Rhodes E. Measuring the effi-
ciency of decision making units [J]. Euro J Oper Res,
1978,2(6) :429-444.

[7] Seiford LM. Data envelopment analysis: the evolution of
the state of the art(1978-1995) [J1.] Prod Anal.1996,6
(7):99-137.

[8] Cook WD, Seiford LM. Data envelopment analysis(DEA)-
thirty years on[]J]. Euro J Oper Res,2009,192(1):1-17.

[9] Fare R,Grosskopf S,Love IK. Production frontiers| M ].
England: Cambridge Cambridge University Press,1994.

[10] Rl SR AR 50 22, S0 W I B B T 9 A I 1y 2 AR 3
HO L] LR 27415 2009, 41(2) 1 135-140.

(1170 BRS0BS54 B 48 005 s T 42 il LA
3k 95 9 BT 1 N O R IR O A LT . o [ 3 o
% ,2007,13(3) :195-197.

(Wi B #1:2013-07-09 &[] H 19 .2013-08-25)

CE$EHS 4063 TO
et al. Isolation and structure of a 20, 21-epoxybufenolide
series from chan su[]]. J Nat Prod, 2002,65(7):1001-
1005.

[8] Wang GT. Combined use of traditional Chinese and west-
ern medicine practical digestive oncology [ J ]. Shanghai
Keji,2009,45(21) . 124-126.

[9] Cox LS,Lane OP. Kinases and clamps;how p53 regulates
the cell cycle in response to DNA damage[ J]. Tumour
Suppressors,2007.,31(1) .23-37.

[10] Xu LZ, Yang WT. The diagnostic criteria of immunohis-
tochemical reaction[J]. Zhongguo Ai Zheng Za Zhi, 1996,
6(2):229-231.

[11] Cox LS, Lane OP. Tumour suppressors. kinases and

clamps;how p53 regulates the cell cycle in response to

DNA damage[]]. Bioassays,1995,17(4) :501-508.

[12] Yeh JY.,Huang WJ,Kan SF,et al. Effects of bufalin and
cinobufagin on the proliferation of androgen depend-ent
and independent prostate cancer cells[J]. Prostate, 2003,
54(2).112-124.

[13] Li H, Sui C, Kong F., et al. Expression of HSP70 and
JNK-related proteins in human liver cancer: potentual
effects on clinical outcome[ ] ]. Dig Live Dis,2007,39(7) ;
663-670.

[14] Lan YH,Li YG,Liang ZW. A DNA vaccine against chim-
eric AFP enhanced by HSP70 suppresses growth of hepa-
tocellular carcinoma [ J]. Cancer Immunol Immunlther,

2007,56(7):1009-1016.

(s H7:2013-07-12 &[] A #1:2013-08-20)





