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Abstract

Time lag effects are widely present in the input-output activities of two-stage production. Existing
treatments for estimating time lag effects do not reflect the various strategies deployed by indi-
vidual decision-making units (DMUs) at each stage over a time horizon. In this paper, a new data
envelopment model is developed to evaluate the performance of the two-stage dynamic network
system with the time lag effect by incorporating a variable time lag factor. Individual DMUS is re-
programmed in a way that optimizes the overall efficiency of the system. It is verified that the ex-
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isting methods underestimate the overall system efficiency measurement to some extent due to
their limitations by an arithmetic example. However, the proposed model solves this problem and
represents the dynamics of the resource stock very well. The proposed model identifies the virtual
redistribution of resources from a macro perspective, which can provide solutions for the rational
allocation of resources in dynamic network systems and optimize overall efficiency.
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Figure 1. Illustration of the two-stage dynamic network structure system considering variable time lag effects
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PRI ONE, FFE DR S ARG B X 4% DEA B 25 RN 22 57 o LE3RATT25 18 = AN i34 7 15 3l (DMU A
B 1 C), 15 2 Fron(AE) i FIEHRE LA SUR) . EE B, B R iM(z): E8
B, a2 AN IR 2= 1 81 2) BVl & N A N B A (y) . IXFHBENLIG LR T CRS (B
T, &R 3 Pros.

Table 2. Illustrative example

2. Bfl%
t=1 t=2
DMU
X z X z y
A 15 3 7 20 6 10
B 15 5 10 14 4 10
C 16 4 8 19 4 6
Table 3. Comparison of efficiency
=3 MERLRER
AN PRI R85 AR H AR
t DMU
El E2 E El E2 E
A 0.6000 1.0000 0.7500 0.6000 1.0000 0.7000
t=1 B 1.0000 0.8571 0.9286 1.0000 0.8571 0.9556
C 0.7500 0.8571 0.7959 0.7500 0.8571 0.7780
A 1.0000 0.6667 0.8333 1.0000 1.0000 1.0000
t=2 B 0.9524 1.0000 0.9756 0.9524 1.0000 0.9848
C 0.7018 0.6000 0.6598 0.7018 0.6750 0.6861

3G 3. 4R S FIEIR T S BRI S I BLIRCR A, DA Li Y (1513 A AL
MRCRAE, 5 = A RoR T AR SCHR AR TS ARl . TESI NPTARR A IR 75, 38— M BN AR (e
BT, W B SCR AR SR — P ¢ = DB B . £5 A =2), DMUA 5
BUSCRAEM 0.6667 A8 1, S8 T AHXTAE 2. R, DMUC % I BESCREM 0.6 EFFE] 0.675. i
RN ()56 55 8 ok P R AU B Ok, AR 40 EIXRIEOLT, BT EEBHANENIE, KUk
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W 5%

= DR HR B T 2 WIE 2 vh (8] RIS, 28 —303(r = 2) e 27t ok B 5 — S v ) 7 H F
A R AR R A

ANE DMU HIR BN ANE, DMU A £ 55.56%[10 0 [R] 7= ARS8 — BAVE 2430, L Rn7ess — i
f#F, i DMU B fl DMU C 4 45.05%81 47.27% i E 7= RS — WIEF T 2430, HT o™ =1, ¢
=2 R fa— MNP, R RE S S (T BEIRTE VPG B AR

Table 4. Time lag factors
4. BEEEF

DMU ala] a1~>2 a2~>2
A 0.5556 0.4444 1.0000
B 0.4505 0.5495 1.0000
C 0.4727 0.5273 1.0000

5 o TR TR AR 1 S TR, BATT A IR RN 1) S T A BN AE B ] P FE 4 T
%5 BeJa—REE R T I RS T R RS 0 oA (RS RN ), H T I AR AR AE S BG4
S IR AN, 5 B RS — (= DA/, AR, 5 IR AR KT
BAVRIL, BRI BB S HENTE 1= 1 B/, (B0 — I B BRI A e . TE58
B, MBI BRI ERNR R, B oMBNSERERSTR, XIERZEHENRANE, K
BB BCRERRBIEA I | YR AN, BIFFE& 2 DEA k. b4, AEEE UY HEon
B 2 F A frii %, BRI S, 76 Li Y F[15)848F, 34 DMU RN I UY (ERH 3% %
S, MEABRI A, 552 MUY [EHEKTH 1, XA RO 72 .

Table 5. Multipliers achieving optimal efficiency

5. RS s NARAHIRY

W#  DMU A% W U VX wZ UY  BIE T Il 4R ) = i
A 0.0500  0.1500  0.0357  0.7500  0.4500  0.2500 0.2500
t=1 B 0.0460  0.1379  0.0266  0.6894  0.6894  0.2662 0.3106
C 0.0461  0.1384  0.0280  0.7383  0.5537  0.2243 0.2617
A 0.0200  0.0667  0.0600  0.4000  0.4000  0.6000 0.6000
t=2 B 0.0227  0.0758  0.0682 03182  0.3030  0.6818 0.6818
C 0.0219  0.0730  0.0657 04161 02920  0.3942 0.5839

Table 6. Comparison of the weights of the two stages
6. MMM EIVIELLER

- DMU JE i | I i t
w w, w, W,
A 0.6250 0.3750 0.7500 0.2500
t=1 B 0.5000 0.5000 0.6894 0.3106
C 0.5714 0.4286 0.7383 0.2617
A 0.5000 0.5000 0.4000 0.6000
t=2 B 0.5122 0.4878 0.3181 0.6819
C 0.6598 0.3402 0.4161 0.5839
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WS %

BEARPIANI BE ¢ = 1 JATR] O RCRAE BB B, ERBCRERE 7210, #1l1, DMUA KRR M
0.75 FB#% 0.7, DMUC [IRCRAEM 0.7959 FFEF] 0.7780, 1fi DMUB HIZCRAEM 0.9286 L7+ %] 0.9556.
W 6 Frx, FATRIIINISE RN 23 638 55 — B B i) Sebrfe NECE:, AT S0P AN B B2 50R) FH #
KA, REM 2 FEOIAH B K AEZED w M w, , w Flwh), RA&FBUENZN,
BUE =w/-E' +w,-E' .

NT Ut BH BT P B SO, BRI ZR B B TV R IR A B AR RCR AL, A B T R
At FRBE G0 — I 2508 (1) 7 V24T B o SR T 70 20 BT 9 [ 3 250 R 0 S0 R S, %o B s R AT T
RIGEDHT. FYIE k FIPIGREBA 0.01, FEEEKEN 0.01, MM PSSR AT o™ =k 11728
N 2 BoRe 2 o'~ €[0.01,0.55] 0, BACRIZHIRE, M a'™ €[0.551] 1, MARZH T
ERHANN o =1 EL T RS Li (1515 M4 R 08239 —3, FNIZSE T R S5MATMBE R
AR5, BATA GURAE S 3REJT, X DL & JACA S0 (FE 24 T B i 2 ) o e KB HVBRAE @1 = 0,55,
KRG 55% M AEA ISR, 45% MU i Ok B 7E 55 I, RGO it B 24 ] g i
NN o' =0.55 o T AR RIGFH RR S5 RN 0.8508. XK B, N DMU 4 Be A~ [ B il 250K S50
RORVHE AR, U@ TR AT E RN DMU W S — 45 77 6 S 8URMS 2R, mide
(RS AT DL R I ]
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Figure 2. Variation of total efficiency with the different fixed time lag effects
B 2. FEIEIEFRHEHN THBMEREN

5. &ig

AR T A BA A AR R TR PR BB A 2% DEA LAY, DAZE SN RS R N AR R 5t
BORMSIBR . 2T — P BUENUVECAG], SRR T RN Iy R0 2 ) A7 A 2 3 B fa P A 4 77 vk e
ITEROTAR I RAKE . 15 DL B EE WA AN 8O DMU A 548 — 2587 RINBTTEA T, A
SCNBEAS DMU ZrC T HE R BB R L fHE58> DMU #RAeR 31 B ST %, FFRRIR I s R L T B
FFENBIEZRN, WEMERE T BRI, shas e 2500 105G B R B SR O v s
%, B,

AR ST Y AR 5 I B S SR I i RS AT SR 19 57 . BARASCIR M R il 48 17— S84 722
HORAE, CAIRAME e PR BOBE Y AR 22 ISPl A2 AR N 7 BN UL IS 8, (HD 1 38 S e
H AR AR IR AR R, AT REIE 2R — L 51 SoM R R .
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WEFE T 1. BN, A REE AR RN BRI BEE iR R AR TR 5% . foa,  ITde R R 3A 15 2 B
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