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Abstract This paper proposes length rate measurement for relative efficiency that is a core of data
envelopment analysis(DEA). It has been said that the linear programming(LP) is a unique method to get
the relative efficiency. This method has drawback that applies fractional LP focusing on each DMU in
turn. This paper draws bi-dimensional input-output relational graph and distinguishes between efficient
and inefficient DMU. The relative efficiency of inefficient DUM is solve using length rate measurement.
As a result of various experimental data, the LP shows mistake of application, but this method gets the
correct relative efficiency at all times. Also, this method only gets the relative efficiency for only
inefficient DMUs without efficient DUMs that already achieved 100% efficiency. This method solves the
relative efficiency of inefficient DUM draws the line to efficient frontier and decides the reference set

easily.
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Table 1. Experimental data

(a) PO1 Input Output

Service | Teller | Supply | Transactions H/T S/T
Unit  |hours(H)|dollars(S)| processed(T)
B1 20 300 1,000 0.002 0.3
B2 30 200 1,000 0.003 0.2
B3 40 100 1,000 0.004 0.1
B4 20 200 1,000 0.002 0.2
B5 10 400 1,000 0.001 0.4
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(b) P02 Input Output ® BS goon
Personal Business & \f.‘ 3
‘ ansaction| P/S | B/S iz n i
Branches # of Staff transactions Transaction / / 3 B ;
employed (*1000) processed 3 -
(*1000) B s
Birmingham| 16 44 20 2.750 | 1.250 Tlerbourst
Cardiff 10 23 12 2.300 | 1.200 (@) P01
Glasgow 20 125 50 6.250 2.500 : Crogon .
Leeds 22 80 52 3.636 | 2.364
London | 30 140 40 4667 | 1333 -
Menchester| 12 55 45 4583 | 3.750 e
(o) P03 Input Output Aumum 0% 1w 1% 20 20 20 3% “as 10 0 00 0 00
Personal Businoss i i Whooth ,:.,,.M,.,.,Zm
# of account account P/S B/S (© P03 (d o
Branch . . b
staff | transactions transactions 40 [ o
(x1,000) (x1.000) e
Croydon| 18 125 50 6.94 [ 2.78 52N s
Dorking| 16 44 20 2.75 | 1.25 s &
Redhill | 17 80 55 471 | 3.24 o
Reigate| 11 23 12 2.09 | 1.09 T T T
(d) P04 Input Output (e) P05 (f) PO6
Service |Labor-hours| Material Meal S/L S/M O3 4. HF OIo[E{o) st J2z HI|
unit [9) dollars(M) | sold(M) Fig. 4. Graph representation for Experimental data
BO1 2 200 100 50.000 | 0.500
o T e w0 [meolie] E2 S
B03 ! > L Table 2. Performance evaluation
BO4 6 100 100 16.667 | 1.000 (a) PO1
BO5 8 80 100 12.500 | 1.250 DMU Bl B2 B3 B4 B5
B06 10 50 100 10.000 | 2.000
LP 0.8571 0.8571 1.0000 1.0000 1.0000
(€) P05 | Input Output ol o1 IRM | 0.855 | 0.8567 - - -
DMU I o1 02 () P02
D1 64.1 102 683 1.5913 10.6552
D2 508 171 545 2.8125 8.9638 DMU [Birmingham|Cardiff |Glasgow| Leeds |London|Menchester
D3 50.0 175 250 3.5000 5.0000 LP 0.46 0.41 1.00 0.71 0.75 1.00
D4 60.0 210 192 3.5000 3.2000 LRM 0.4609 |0.4069 - 0.7082 | 0.7466 -
D5 59.9 1426 452 21235 7.6127 © P03
D6 708 6 60 0.6497 8.5311 DMU Croydon Dorking Redhill Reigate
H P06 Input Output N/T B/T LP 1.0000 0.43 1.0000 0.36
DMU Nurses | Beds |Treated cases LRM _ 0.4377 _ 0.3611
HO1 200 600 200 1.0 3.0
HOZ | 600 | 1200 300 2.0 40 @ Pod
HO3 200 200 100 2.0 2.0 DMU BO1 BO2 BO3 B0O4 BO5 BOG
HO4 600 300 200 3.0 1.5 LP 1.0000 | 0.857 | 1.0000 | 0.889 | 0.901 | 1.0000
HO5 500 200 100 5.0 2.0 LRM - 0.7869 - 0.8125 | 0.7882 -
(e) P05
_j_a] 401] 37151 _j_ﬂ} Oﬂ q]OH E\ﬁ;ﬂo] _Q_—g*éo 7]— DMU BO1 B02 B03 BO4 BO5 B0G6
T_.‘ E‘g"é 78]7:" H:_ /\HA]—Eé:J *‘1 *J_-/] DMU O] U] LP 1.0000 | 1.0000 | 1.0000 | 1.0000 | 0.82 0.81
‘ ~ LRM | - - - - |o08157| 0.8086
AIA g840] ‘1.0000' 2.2 A= Algo|l=&Z, Y|
(f) P06
84 7= DMUSTE iAo =2 7[&48(0)olA 5
dg 0= : {OEH g ; 400N = DMU | Hol HO2 | HO3 | Ho4 | HO5
= ESI= XA -—/l A F'é:—l—/\ A
3 DMUE #&ste AAe 1 S48 12 A LP 1.0000 | 0.6675 | 1.0000 | 1.0000
Sk Aol itk Ay medS 19 P2 42 s LRM - 06650 | - - | 07900
g3} wwet Fake B 29 2ok
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