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∫∑§«“¡π’È ºŸâ‡¢’¬πμâÕß°“√π”‡ πÕμ—«·∫∫ RCCR ¢Õß«‘∏’°“√ Data Envelopment Analysis (DEA) ∑’Ëæ—≤π“¢÷Èπ‚¥¬ Andersen and Petersen

(1993) ·≈–°“√§”π«≥«‘∏’°“√ DEA ¥â«¬‚ª√·°√¡ ”‡√Á®√Ÿª Microsoft Excel À≈—ß®“°∑’ËºŸâ‡¢’¬π‰¥âπ”‡ πÕ∫∑§«“¡‡°’Ë¬«°—∫«‘∏’°“√ DEA ‡æ◊ËÕ

°“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ°“√¥”‡π‘πß“π¢ÕßÕß§å°√‰«â‡ªìπ‡∫◊ÈÕßμâπ∫â“ß·≈â«„π«“√ “√∫√‘À“√∏ÿ√°‘® ©∫—∫∑’Ë 108 μÿ≈“§¡ - ∏—π«“§¡ 2548 ·≈–

©∫—∫∑’Ë 112 μÿ≈“§¡ - ∏—π«“§¡ 2549 ¢âÕ¥’¢Õß§–·ππª√– ‘∑∏‘¿“æ®“°μ—«·∫∫ RCCR §◊Õ  “¡“√∂‡√’¬ß≈”¥—∫§«“¡¡’ª√– ‘∑∏‘¿“æ¢Õß∑ÿ°Ê

Õß§å°√ °≈à“«§◊Õ  “¡“√∂‡√’¬ß≈”¥—∫®“°Õß§å°√∑’Ë¡’ª√– ‘∑∏‘¿“æμË” ÿ¥‰ª®π∂÷ßÕß§å°√∑’Ë¡’ª√– ‘∑∏‘¿“æ Ÿß ÿ¥ ‚¥¬¬—ß§ß·π«§‘¥ ”§—≠¢Õß«‘∏’°“√

DEA ‰«â π—Ëπ§◊Õ °“√®”·π°√–À«à“ßÕß§å°√∑’Ë¡’ª√– ‘∑∏‘¿“æ°“√¥”‡π‘πß“π·≈–Õß§å°√∑’Ë‰¡à¡’ª√– ‘∑∏‘¿“æ°“√¥”‡π‘πß“π ‡π◊ÈÕÀ“„π∫∑§«“¡

©∫—∫π’Èª√–°Õ∫¥â«¬ 5  à«π §◊Õ 1) ∫∑π” ‡ªìπ°“√‡°√‘Ëπ∂÷ß≈—°…≥–∑—Ë«‰ª¢Õß«‘∏’°“√ DEA ·≈–°“√μ—¥ ‘π„®‡¡◊ËÕæ‘®“√≥“®“°À≈“¬ªí®®—¬ 2) μ—«Õ¬à“ß

‡ªìπ¢âÕ¡Ÿ≈®“°√“¬ß“π«‘®—¬¢Õß Kao and Hung (2006) ·≈–ºŸâ‡¢’¬π„™â‡ªìπμ—«Õ¬à“ß„π°“√§”π«≥μ—«·∫∫ CCR μ—«·∫∫ BCC ·≈–μ—«·∫∫ RCCR

3) §«“¡ —¡æ—π∏å√–À«à“ßμ—«·∫∫ CCR μ—«·∫∫ BCC ·≈–μ—«·∫∫ RCCR ‡ªìπ°“√· ¥ß§«“¡ —¡æ—π∏å¢Õß∑—Èß 3 μ—«·∫∫ ‚¥¬· ¥ßμ—«Õ¬à“ß·≈–

°“√·®°·®ß¢Õß·μà≈–μ—«·∫∫„π√Ÿª°“√‚ª√·°√¡‡™‘ß‡ âπÕ¬à“ß≈–‡Õ’¬¥ 4) °“√§”π«≥«‘∏’°“√ DEA ¥â«¬ Excel ‚¥¬‡√‘Ë¡μ—Èß·μà¢—ÈπμÕπ·√°®π∂÷ß

‰¥âº≈≈—æ∏å‡ªìπ§–·ππª√– ‘∑∏‘¿“æ ¡’¿“æª√–°Õ∫‡ªìπ≈”¥—∫μ“¡¢—ÈπμÕπ ·≈– 5)  √ÿª ºŸâ‡¢’¬π‰¥â„Àâ¢âÕ —ß‡°μ‡°’Ë¬«°—∫°“√„™â·μà≈–μ—«·∫∫„π

°“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ ·≈–¢âÕ§«√√–«—ß„π°“√§”π«≥«‘∏’°“√ DEA ¥â«¬‚ª√·°√¡ Excel

[ ABSTRACT ]

[         ]∫∑§—¥¬àÕ

¥â«¬«‘∏’°“√ DEA:

THIS article, the writer presents the RCCR model in Data
Envelopment Analysis (DEA) method. The model was developed

by Andersen and Peterson (1993), it calculated the DEA method by
Microsoft Excel. After the writer presented the article about DEA for
evaluating the efficiency of operating in the organizations which
published in journal of business administration issue 108 October to
December 2005 and issue 112 October to December 2006.

The strength point of efficiency score RCCR is, that it can†manage
the efficiency of organizations put into order. The model can rank the
organizations†from the lowest efficiency to the highest one which
contains the important concept of†DEA method. This concept is the
way to classify the efficiency and inefficiency of operation in the
organizations. The content in this issue composes which 5 part.

1. Prelude which contains the general characteristics of DEA method
and multi criteria decision making.

2.† Examples about reported†research of Kao and Hung (2006) and
the writer used this model as the example in calculating†CCR model,†BCC
model and RCC model.

3.† The relationship of CCR model, BCC model and RCCR model which
show the related of these 3 models by through the demonstrating the
classification of each model in linear programming.

4. The calculation of†DEA method by Excel which began the
first step and show the pictures of each step until got†the result in
efficiency score.

5.† Conclusion part which the writer gave the ways to notice of the
using of each model in evaluating efficiency and beware before the

calculation with†DEA method†by Excel.
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∫∑π”

ª√– ‘∑∏‘¿“æ (Efficiency) °“√¥”‡π‘πß“π¢ÕßÕß§å°√

‡ªìπμ—«™’È«—¥§«“¡Õ¬Ÿà√Õ¥¢Õß·μà≈–Õß§å°√ À“°Õß§å°√„¥¡’

ª√– ‘∑∏‘¿“æ°“√¥”‡π‘πß“π· ¥ß«à“Õß§å°√π—Èπ¬àÕ¡¡’§«“¡

æ√âÕ¡„π°“√·¢àß¢—π °“√ª√–‡¡‘πª√– ‘∑∏‘¿“æÕß§å°√‰¡à§«√

æ‘®“√≥“‡©æ“–ªí®®—¬¥â“πº≈º≈‘μ (Output) ∑’ËÕß§å°√º≈‘μ‰¥â ‡™àπ

°”‰√ ®”π«π≈Ÿ°§â“ ¬Õ¥¢“¬ œ≈œ ‡æ√“–°“√‰¥â¡“´÷Ëßªí®®—¬¥â“π

º≈º≈‘μÕ“®‡ªìπº≈¡“®“°ª√‘¡“≥¢Õßªí®®—¬π”‡¢â“ (Input) ‚¥¬

∑—Ë«‰ª·μà≈–Õß§å°√μâÕß°“√∑’Ë®–‰¥âº≈º≈‘μ®”π«π¡“°·μà„™â

ª√‘¡“≥ªí®®—¬π”‡¢â“πâÕ¬ ≈—°…≥–‡™àππ’È §◊Õ ≈—°…≥–¢ÕßÕß§å°√

∑’Ë¡’ª√– ‘∑∏‘¿“æ ‡æ√“–·π«§‘¥¢Õß°“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ

Õß§å°√‡ªìπ°“√§”π«≥®“°Õ—μ√“ à«π√–À«à“ßªí®®—¬¥â“πº≈º≈‘μ

μàÕªí®®—¬π”‡¢â“ ∂â“Õ—μ√“ à«π∑’Ë§”π«≥‰¥â¡’§à“¡“°°Á· ¥ß«à“

Õß§å°√π—Èπ¡’ª√– ‘∑∏‘¿“æ°“√¥”‡π‘πß“π Ÿß „π∑“ßμ√ß°—π¢â“¡

À“°Õ—μ√“ à«π¥—ß°≈à“«¡’§à“πâÕ¬¬àÕ¡· ¥ß«à“Õß§å°√π—Èπ¡’

ª√– ‘∑∏‘¿“æ°“√¥”‡π‘πß“πμË” Õ¬à“ß‰√°Áμ“¡ Õ—μ√“ à«πμà“ßÊ ‰¡à

«à“®–‡ªìπÕ—μ√“ à«π∑“ß°“√‡ß‘πÀ√◊ÕÕ—μ√“ à«π∑“ß‡»√…∞»“ μ√å

´÷Ëß‡ªìπ∑’Ëπ‘¬¡„π°“√π”¡“ª√–‡¡‘πª√– ‘∑∏‘¿“æÕß§å°√ ‡ªìπ°“√

æ‘®“√≥“ªí®®—¬¥â“πº≈º≈‘μ·≈–ªí®®—¬π”‡¢â“∑’≈–§Ÿà®÷ß‡ªìπ¢âÕ

®”°—¥ª√–°“√Àπ÷Ëß„π°“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ ‡π◊ËÕß®“°‰¡à

 “¡“√∂§”π«≥§«“¡¡’ª√– ‘∑∏‘¿“æ„Àâ§√Õ∫§≈ÿ¡ªí®®—¬μà“ßÊ

„π‡«≈“‡¥’¬«°—π ¥—ßπ—Èπ ‰¥â¡’§«“¡æ¬“¬“¡·°â‰¢â¢âÕ®”°—¥π—Èπ¥â«¬

°“√§‘¥§âπ°“√μ—¥ ‘π„®‡¡◊ËÕæ‘®“√≥“®“°À≈“¬ªí®®—¬ (Multi Criteria

Decision Making : MCDM) ´÷Ëß‡ªìπ°“√æ‘®“√≥“ªí®®—¬π”‡¢â“·≈–

ªí®®—¬¥â“πº≈º≈‘μ∑’≈–À≈“¬ªí®®—¬ «‘∏’°“√ MCDM ¡’À≈“°À≈“¬

«‘∏’ Õ“∑‘ 1) Data Envelopment Analysis (DEA) 2) Analytic Hierarchy

Process (AHP) 3) Preference Ranking Organization Method for

Enrichment Evaluation (PROMETHEE) 4) Technique for Order

Preference by Similarity to Ideal Solution (TOPSIS) 5) Compromise

Programming (CP) ·≈– 6) Simple Product Weighting (SPW)

«‘∏’°“√ DEA ‡ªìπ«‘∏’°“√Àπ÷Ëß∑’Ëπà“ π„®„π°“√π”¡“ª√–‡¡‘π

ª√– ‘∑∏‘¿“æÕß§å°√ ‚¥¬Õß§å°√∑’Ëπ”¡“ª√–‡¡‘πª√– ‘∑∏‘¿“æ

μâÕß¡’≈—°…≥–°“√¥”‡π‘πß“π·∫∫‡¥’¬«°—π ‡√’¬°Õß§å°√‡À≈à“π—Èπ«à“

Decision Making Unit (DMU) ·≈– DMU Õ“®®–‡ªìπÀâ“ß √√æ ‘π§â“

∫√‘…—∑§â“ àßπÈ”¡—π ¡À“«‘∑¬“≈—¬ À√◊Õ¿—μμ“§“√ °Á‰¥â ·π«§‘¥¢Õß

DMU · ¥ß¥—ß√Ÿª∑’Ë 1 «‘∏’°“√ DEA ¡’æ◊Èπ∞“π®“°°“√‚ª√·°√¡

‡™‘ß‡ âπ (Linear Programming) ‚¥¬¡’μ—«·∫∫∑’Ë ”§—≠ §◊Õ 1) μ—«·∫∫

CCR ‚¥¬ Charnes Cooper and Rhodes (1978) 2) μ—«·∫∫ BCC

‚¥¬ Banker Charnes and Cooper (1984) ·≈– 3) μ—«·∫∫ RCCR

‚¥¬ Andersen and Petersen (1993) §«“¡·μ°μà“ß¢Õß∑—Èß 3 μ—«

·∫∫¢÷ÈπÕ¬Ÿà°—∫°“√‡æ‘Ë¡À√◊Õ≈¥‡ß◊ËÕπ‰¢¢âÕ®”°—¥∫“ßª√–°“√„π°“√

§”π«≥μ—«·∫∫°“√‚ª√·°√¡‡™‘ß‡ âπ

ºŸâ‡¢’¬π‰¥âπ”‡ πÕμ—«·∫∫ CCR „π«“√ “√∫√‘À“√∏ÿ√°‘®

©∫—∫∑’Ë 108 μÿ≈“§¡ - ∏—π«“§¡ 2548 ·≈–μ—«·∫∫ BCC „π

«“√ “√∫√‘À“√∏ÿ√°‘® ©∫—∫∑’Ë 112 μÿ≈“§¡ - ∏—π«“§¡ 2549  ”À√—∫

∫∑§«“¡π’È¡’«—μ∂ÿª√– ß§å¥—ßπ’È §◊Õ 1) π”‡ πÕμ—«·∫∫ RCCR

´÷Ëßæ—≤π“‚¥¬ Andersen and Petersen (1993) ·≈– 2)  · ¥ß«‘∏’

°“√§”π«≥«‘∏’°“√ DEA ¥â«¬‚ª√·°√¡ ”‡√Á®√Ÿª Microsoft Excel

‚¥¬°“√π”‡ πÕ®–„™âμ—«Õ¬à“ß°“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ®“°°“√

«‘®—¬¢Õß Kao and Hung (2006)
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ªï∑’Ë 30 ©∫—∫∑’Ë 114 ‡¡…“¬π - ¡‘∂ÿπ“¬π 2550

μ—«Õ¬à“ß
Kao and Hung (2006) ∑”°“√»÷°…“ª√– ‘∑∏‘¿“æ¢Õß¿“§

«‘™“μà“ßÊ „π¡À“«‘∑¬“≈—¬ National Cheng Kung (National Cheng

Kung University : NCKU) ´÷Ëß‡ªìπ¡À“«‘∑¬“≈—¬¢π“¥„À≠à„π

ª√–‡∑»‰μâÀ«—π NCKU ¡’π—°»÷°…“√«¡·≈â«ª√–¡“≥ 20,000 §π

ª√–°Õ∫¥â«¬ 67 ¿“§«‘™“ ¡’À≈—° Ÿμ√ª√‘≠≠“μ√’ 38 À≈—° Ÿμ√

ª√‘≠≠“‚∑ 63 À≈—° Ÿμ√ ·≈–ª√‘≠≠“‡Õ° 41 À≈—° Ÿμ√ Kao and

Hung (2006) ·∫àß¿“§«‘™“μà“ßÊ ‡ªìπ°≈ÿà¡ “¢“«‘™“‰¥â∑—ÈßÀ¡¥ 6

°≈ÿà¡ ¥—ßπ’È §◊Õ 1) °≈ÿà¡«‘™“»‘≈ª»“ μ√åª√–°Õ∫¥â«¬ 4 ¿“§«‘™“

2) °≈ÿà¡«‘™“«‘∑¬“»“ μ√åª√–°Õ∫¥â«¬ 6 ¿“§«‘™“ 3) °≈ÿà¡«‘™“

«‘»«°√√¡»“ μ√åª√–°Õ∫¥â«¬ 8 ¿“§«‘™“ 4) °≈ÿà¡«‘™“°“√®—¥°“√

ª√–°Õ∫¥â«¬ 5 ¿“§«‘™“ 5) °≈ÿà¡«‘™“°“√·æ∑¬åª√–°Õ∫¥â«¬ 5

¿“§«‘™“ ·≈– 6) °≈ÿà¡«‘™“ —ß§¡»“ μ√åª√–°Õ∫¥â«¬ 3 ¿“§«‘™“

‚¥¬„π·μà≈–°≈ÿà¡ “¢“«‘™“®–ª√–°Õ∫¥â«¬¿“§«‘™“μà“ßÊ ‡™àπ

°≈ÿà¡«‘™“»‘≈ª»“ μ√å ª√–°Õ∫¥â«¬¿“§«‘™“®’π»÷°…“ ¿“§«‘™“

¿“…“μà“ßª√–‡∑» ¿“§«‘™“ª√–«—μ‘»“ μ√å ·≈–¿“§«‘™“»‘≈ª– Kao

and Hung (2006) ª√–‡¡‘πª√– ‘∑∏‘¿“æ°“√¥”‡π‘πß“π¿“§«‘™“

μà“ßÊ ¥â«¬§–·ππª√– ‘∑∏‘¿“æ®“°μ—«·∫∫ CCR ‚¥¬æ‘®“√≥“

®“°ªí®®—¬π”‡¢â“ 3 ªí®®—¬ §◊Õ 1) ®”π«π∫ÿ§≈“°√¢Õß¿“§«‘™“

·∑π¥â«¬ x1 2) §à“„™â®à“¬„π°“√¥”‡π‘π°“√¢Õß¿“§«‘™“ (Àπà«¬ :

1,000 New Taiwan Dollars À√◊Õ 1,000 NTD) ·∑π¥â«¬ x2 ·≈– 3)

æ◊Èπ∑’Ë„π°“√√—∫º‘¥™Õ∫¢Õß¿“§«‘™“ (Àπà«¬ : μ“√“ß‡¡μ√) ·∑π¥â«¬

x3 ·≈–æ‘®“√≥“®“°ªí®®—¬¥â“πº≈º≈‘μ 3 ªí®®—¬ §◊Õ 1) ®”π«π

Àπà«¬°‘μ√«¡∑—ÈßÀ¡¥¢Õß¿“§«‘™“·∑π¥â«¬ y1 2) ®”π«π

∫∑§«“¡∑“ß«‘™“°“√∑’Ë∂Ÿ°Õâ“ßÕ‘ß„π Science Citation Index, Social

Science Citation Index À√◊Õ Art and Humanities Citation Index

·∑π¥â«¬ y2 ·≈– 3) §à“≈ß∑–‡∫’¬π¢Õßπ—°»÷°…“ (Àπà«¬ : 1,000

NTD) ·∑π¥â«¬ y3

ºŸâ‡¢’¬π®–„™â¢âÕ¡Ÿ≈¢Õß Kao and Hung (2006) ‡ªìπμ—«Õ¬à“ß

ª√–°Õ∫°“√Õ∏‘∫“¬·≈–§”π«≥§–·ππª√– ‘∑∏‘¿“æ®“°μ—«·∫∫

CCR μ—«·∫∫ BCC ·≈–μ—«·∫∫ RCCR ‚¥¬‡≈◊Õ°„™â¢âÕ¡Ÿ≈¢Õß

°≈ÿà¡«‘™“°“√®—¥°“√∑’Ëª√–°Õ∫¥â«¬¿“§«‘™“°“√®—¥°“√Õÿμ “À°√√¡

¿“§«‘™“°“√®—¥°“√°“√¢π àß ¿“§«‘™“∫√‘À“√∏ÿ√°‘® ¿“§«‘™“∫—≠™’

·≈–¿“§«‘™“ ∂‘μ‘ ´÷Ëß¢âÕ¡Ÿ≈· ¥ß¥—ßμ“√“ß∑’Ë 1

√Ÿª∑’Ë 1 ≈—°…≥–Õß§å°√μà“ßÊ ∑’Ë¡’°“√¥”‡π‘πß“π·∫∫‡¥’¬«°—π

m ªí®®—¬π”‡¢â“ Õß§å°√ 1 ªí®®—¬¥â“πº≈º≈‘μ

m ªí®®—¬π”‡¢â“ Õß§å°√ 2 ªí®®—¬¥â“πº≈º≈‘μ

m ªí®®—¬π”‡¢â“ Õß§å°√ n ªí®®—¬¥â“πº≈º≈‘μ
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øíß°å™—π«—μ∂ÿª√– ß§å Max E
i

‡ß◊ËÕπ‰¢¢âÕ®”°—¥

(2)

E
i
  <  1 (i = 1, 2, ... , n)

U
j
, Vr < ε (j = 1, 2, ... , m ;  r = 1, 2, ... , s)

‚¥¬∑’Ë ε §◊Õ §à“∫«°∑’Ë¡’¢π“¥‡≈Á°

Charnes Cooper and Rhodes (1978) æ—≤π“·≈–ª√—∫ª√ÿß

μ—«·∫∫μ“¡ (2) ‡æ◊ËÕ„Àâ‡ªìπμ—«·∫∫°“√‚ª√·°√¡‡™‘ß‡ âπ · ¥ß¥—ß

(3) ´÷Ëß‡ªìπμ—«·∫∫¢Õß«‘∏’°“√ DEA μ—«·∫∫·√°¥—ßπ’È

øíß°å™—π«—μ∂ÿª√– ß§å  Max τ
i
 =

‡ß◊ËÕπ‰¢¢âÕ®”°—¥                             (3)

(i = 1, 2 , ... , n)

u
j 
, v

r
 > ε (j = 1, 2 , ... , m ;

r = 1 , 2 , ... , s)

À“°μâÕß°“√·®°·®ßμ—«·∫∫ CCR ¢Õß¿“§«‘™“°“√

®—¥°“√°“√¢π àß„π°“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ‡∑’¬∫°—π„π°≈ÿà¡

«‘™“°“√®—¥°“√¢Õß NCKU  “¡“√∂‡¢’¬π‰¥â¥—ßπ’È

§«“¡ —¡æ—π∏å√–À«à“ßμ—«·∫∫ CCR μ—«·∫∫ BCC ·≈–
μ—«·∫∫ RCCR

«‘∏’°“√ Data Envelopment Analysis (DEA) ‡ªìπ‡§√◊ËÕß¡◊Õ

∑’Ë„™â„π°“√ª√–‡¡‘π§«“¡¡’À√◊Õ‰¡à¡’ª√– ‘∑∏‘¿“æ°“√¥”‡π‘πß“π

¢ÕßÕß§å°√ «‘«—≤π“°“√¢Õß«‘∏’°“√ DEA ‡√‘Ë¡μâπ®“°°“√§”π«≥

§à“ Ei ´÷Ëß‡ªìπÕ—μ√“ à«π√–À«à“ßº≈√«¡∂à«ßπÈ”Àπ—°¢Õßªí®®—¬¥â“π

º≈º≈‘μμàÕº≈√«¡∂à«ßπÈ”Àπ—°¢Õßªí®®—¬π”‡¢â“· ¥ß¥—ß (1)

E
i
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‚¥¬∑’Ë E
i

§◊Õ §–·ππª√– ‘∑∏‘¿“æ¢ÕßÕß§å°√∑’Ë i

x
ij

§◊Õ ®”π«πªí®®—¬π”‡¢â“∑’Ë j ®“°Õß§å°√∑’Ë i

y
ir

§◊Õ ®”π«πº≈º≈‘μ∑’Ë r ®“°Õß§å°√∑’Ë i
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j

§◊Õ §à“∂à«ßπÈ”Àπ—°¢Õßªí®®—¬π”‡¢â“∑’Ë j

v
r

§◊Õ §à“∂à«ßπÈ”Àπ—°¢Õßªí®®—¬¥â“πº≈º≈‘μ∑’Ë r

m §◊Õ ®”π«π¢Õßªí®®—¬π”‡¢â“  (j = 1 , 2 , ... , m)

s §◊Õ ®”π«π¢Õßªí®®—¬¥â“πº≈º≈‘μ  (r = 1 , 2 , ... , s)

n §◊Õ ®”π«π¢ÕßÕß§å°√  (i = 1 , 2 , ... , n)

°“√μ—¥ ‘π„®„π°√≥’π’È §◊Õ °“√§”π«≥§à“ E
i
 ∑’Ë¡’§à“¡“°

∑’Ë ÿ¥ ¥—ßπ—Èπ ªí≠À“π’È®÷ß‡ªìπªí≠À“∑’ËμâÕß°“√§”π«≥§à“¡“°∑’Ë ÿ¥

‚¥¬°“√‡≈◊Õ°μ—«∂à«ßπÈ”Àπ—°∑’Ë‡À¡“– ¡°—∫ªí®®—¬¥â“πº≈º≈‘μ

·≈–ªí®®—¬π”‡¢â“ ·≈– “¡“√∂‡¢’¬π‡ªìπμ—«·∫∫∑“ß§≥‘μ»“ μ√å

‰¥â¥—ß (2)

μ“√“ß∑’Ë 1 ªí®®—¬π”‡¢â“·≈–ªí®®—¬¥â“πº≈º≈‘μ¢Õß°≈ÿà¡«‘™“°“√®—¥°“√

¿“§«‘™“
ªí®®—¬π”‡¢â“ ªí®®—¬¥â“πº≈º≈‘μ

y1 y2 y3 y1 y2 y3

°“√®—¥°“√Õÿμ “À°√√¡ 26.3 7,191.0 5,346 17,792 21.5 15,481.7

°“√®—¥°“√°“√¢π àß 20.5 5,142.5 4,409 12,150 10.5 16,728.4

∫√‘À“√∏ÿ√°‘® 25.8 7,795.6 5,815 26,923 1.5 32,889.0

∫—≠™’ 15.0 4,909.1 4,085 16,391 2.0 2,703.6

 ∂‘μ‘ 20.8 4,180.5 4,501 12,525 4.5 7,123.8
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øíß°å™—π«—μ∂ÿª√– ß§å Max τ
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ºŸâ‡¢’¬π‰¥â°≈à“«∂÷ß√“¬≈–‡Õ’¬¥·≈–§«“¡‡ªìπ¡“¢Õßμ—«·∫∫ BCC

¢Õß Banker Charnes and Cooper (1984) ‰«âμ“¡ ¡§«√·≈â« ºŸâ‡¢’¬π

®÷ß‰¡à¢Õ∑’Ë®–°≈à“«´È”Õ’° ‚¥¬®–· ¥ß‡©æ“–μ—«·∫∫ BCC ¥—ß (4)

´÷Ëß®–‡ÀÁπ«à“‡ªìπ°“√‡æ‘Ë¡μ—«·ª√ „π (3) ‡æ◊ËÕ„Àâ¡’§ÿ≥ ¡∫—μ‘§«“¡‚§âß

(convexity)

øíß°å™—π«—μ∂ÿª√– ß§å Max τ
i
 = w

i
 +

‡ß◊ËÕπ‰¢¢âÕ®”°—¥                             (4)

w
i
 + (i = 1, 2, ... , n)

u
j 
, v

r
 > ε (j = 1, 2, ... , m ;  r = 1, 2, ... ,s)

 ”À√—∫°“√·®°·®ßμ—«·∫∫ BCC ¢Õß¿“§«‘™“∫√‘À“√∏ÿ√°‘®

„π°“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ‡∑’¬∫°—π„π°≈ÿà¡«‘™“°“√®—¥°“√¢Õß

NCKU  “¡“√∂‡¢’¬π‰¥â¥—ßπ’È

øíß°å™—π«—μ∂ÿª√– ß§å Max τ
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®–‡ÀÁπ‰¥â«à“μ—«·∫∫ CCR ·≈–μ—«·∫∫ BCC ®–„Àâ§–·ππ

ª√– ‘∑∏‘¿“æ®“°·μà≈–Õß§å°√´÷Ëß “¡“√∂®”·π°°“√¡’ª√– ‘∑∏‘¿“æ

¢ÕßÕß§å°√‡ªìπ°≈ÿà¡∑’Ë¡’ª√– ‘∑∏‘¿“æ°“√¥”‡π‘πß“π·≈–°≈ÿà¡∑’Ë

‰¡à¡’ª√– ‘∑∏‘¿“æ°“√¥”‡π‘πß“π °≈à“«§◊Õ ∂â“ = 1 · ¥ß«à“

Õß§å°√π—Èπ¡’°“√¥”‡π‘πß“π∑’Ë¡’ª√– ‘∑∏‘¿“æ ·μà∂â“ < 1 · ¥ß«à“

Õß§å°√π—Èπ¡’°“√¥”‡π‘πß“π∑’Ë‰¡à¡’ª√– ‘∑∏‘¿“æ ¢âÕ¥’ª√–°“√Àπ÷Ëß

¢Õßμ—«·∫∫ CCR ·≈–μ—«·∫∫ BCC §◊Õ  “¡“√∂‡√’¬ß≈”¥—∫§«“¡

¡’ª√– ‘∑∏‘¿“æ¢ÕßÕß§å°√∑’Ë‰¡à¡’ª√– ‘∑∏‘¿“æ π—Ëπ§◊Õ °√≥’∑’Ë < 1

Õ¬à“ß‰√°Áμ“¡ „π°√≥’∑’Ë§–·ππª√– ‘∑∏‘¿“æ¢Õßμ—«·∫∫ CCR ·≈–

μ—«·∫∫ BCC ‡∑à“°—∫ 1 ®– √ÿª‰¥â‡æ’¬ß«à“Õß§å°√π—Èπ¡’ª√– ‘∑∏‘¿“æ

·μà‰¡à “¡“√∂‡√’¬ß≈”¥—∫§«“¡¡’ª√– ‘∑∏‘¿“æ„π°≈ÿà¡¢ÕßÕß§å°√

∑’Ë¡’ª√– ‘∑∏‘¿“æ π—Ëπ°Á§◊Õ ∑ÿ°Õß§å°√∑’Ë¡’§–·ππª√– ‘∑∏‘¿“æ‡∑à“°—∫

1 ¡’ª√– ‘∑∏‘¿“æ‡∑à“°—πÀ¡¥ ´÷Ëß§àÕπ¢â“ß «π∑“ß°—∫§«“¡‡ªìπ

®√‘ßÀ√◊Õ¢—¥·¬âß°—∫§«“¡√Ÿâ ÷° ‡æ√“–„π∑“ßªØ‘∫—μ‘‡ªìπ‰ª‰¥â¬“°

¡“°∑’Ë®–¡’Õß§å°√„¥Õß§å°√Àπ÷Ëß∑’Ë¡’ª√– ‘∑∏‘¿“æ°“√¥”‡π‘πß“π

‡∑à“°—π‚¥¬‡©æ“–Õ¬à“ß¬‘ËßÕß§å°√„π¿“§∏ÿ√°‘® Andersen and

Petersen (1993) ‰¥âæ—≤π“μ—«·∫∫ CCR ‚¥¬π”¡“ª√—∫ª√ÿß‡æ◊ËÕ

·°â‰¢ªí≠À“¥—ß°≈à“« ‡√’¬°μ—«·∫∫∑’Ëª√—∫ª√ÿß®“°μ—«·∫∫ CCR «à“

μ—«·∫∫ Reduced CCR À√◊Õμ—«·∫∫ RCCR ´÷Ëß· ¥ßμ—«·∫∫°“√

‚ª√·°√¡‡™‘ß‡ âπ‰¥â¥—ß (5)

øíß°å™—π«—μ∂ÿª√– ß§å Max τ
i
 =

‡ß◊ËÕπ‰¢¢âÕ®”°—¥                             (5)
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NCKU  “¡“√∂‡¢’¬π‰¥â¥—ßπ’È

øíß°å™—π«—μ∂ÿª√– ß§å Max τ
∫—≠™’
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μ—«·∫∫ RCCR ‡ªìπ°“√μ—¥‡ß◊ËÕπ‰¢¢âÕ®”°—¥

¢ÕßÕß§å°√∑’Ë i ®“°μ—«·∫∫ CCR ÕÕ°  ”À√—∫§–·ππ

Õß§å°√∑’Ë¡’ª√– ‘∑∏‘¿“æ  à«πÕß§å°√ D E ·≈– F ‡ªìπÕß§å°√∑’Ë

‰¡à¡’ª√– ‘∑∏‘¿“æ‚¥¬¡’§–·ππ‡∑à“°—∫ 0.994  0.982 ·≈– 0.893

μ“¡≈”¥—∫  “¡“√∂· ¥ß§«“¡ —¡æ—π∏å¥—ß√Ÿª∑’Ë 2 ·μàÀ“°„™â

§–·ππª√– ‘∑∏‘¿“æ RCCR Õ“®®–‰¥â«à“¡’Õß§å°√∑’Ë¡’ª√– ‘∑∏‘¿“æ

§◊Õ Õß§å°√ A B ·≈– C ´÷Ëß¡’§–·ππª√– ‘∑∏‘¿“æ‡∑à“°—∫ 1.443

1.196 ·≈– 1.026 μ“¡≈”¥—∫  à«πÕß§å°√∑’Ë‰¡à¡’ª√– ‘∑∏‘¿“æ §◊Õ

Õß§å°√ D E ·≈– F ´÷Ëß¡’§–·ππª√– ‘∑∏‘¿“æ‡∑à“°—∫ 0.991  0.885

·≈– 0.792 μ“¡≈”¥—∫ · ¥ß§«“¡ —¡æ—π∏å¥—ß√Ÿª∑’Ë 3 ¥—ßπ—Èπ À“°

ª√–‡¡‘πª√– ‘∑∏‘¿“æÕß§å°√¥â«¬μ—«·∫∫ CCR ·≈–μ—«·∫∫ BCC

®–‰¥â¢âÕ √ÿª«à“Õß§å°√∑’Ë¡’ª√– ‘∑∏‘¿“æ §◊Õ Õß§å°√ A B ·≈– C

 à«πÕß§å°√∑’Ë‰¡à¡’ª√– ‘∑∏‘¿“æ §◊Õ Õß§å°√ D E ·≈– F ‚¥¬∑’ËÕß§å°√

D ¡’ª√– ‘∑∏‘¿“æ¡“°°«à“Õß§å°√ E ·≈–Õß§å°√ E ¡’

ª√– ‘∑∏‘¿“æ¡“°°«à“Õß§å°√ F ·μà∂â“ª√–‡¡‘πª√– ‘∑∏‘¿“æ

Õß§å°√¥â«¬μ—«·∫∫ RCCR ®–‰¥â¢âÕ √ÿª«à“ “¡“√∂‡√’¬ß≈”¥—∫

Õß§å°√∑’Ë¡’ª√– ‘∑∏‘¿“æ Ÿß ÿ¥‰ªÕß§å°√∑’Ë¡’ª√– ‘∑∏‘¿“æμË” ÿ¥ §◊Õ

Õß§å°√ A B C D E ·≈– F μ“¡≈”¥—∫ ‚¥¬∑’ËÕß§å°√ A  B ·≈– C

‡ªìπÕß§å°√∑’Ë¡’ª√– ‘∑∏‘¿“æ  à«πÕß§å°√ D E ·≈– F ‡ªìπÕß§å°√

∑’Ë‰¡à¡’ª√– ‘∑∏‘¿“æ
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√Ÿª∑’Ë 2 °“√¡’ª√– ‘∑∏‘¿“æ¢Õßμ—«·∫∫ CCR ·≈–μ—«·∫∫ BCC

ª√– ‘∑∏‘¿“æ¢Õßμ—«·∫∫ RCCR

 “¡“√∂¡’§à“¡“°°«à“ 1 ‰¥â

∂â “ τ > 1 · ¥ß«à“Õß§å°√π—Èπ

‡ ªì πÕ ß§å ° √∑’Ë ¡’ ª √ – ‘ ∑ ∏‘ ¿ “æ

·μà∂â“Õß§å°√ ∑’Ëπ”¡“ª√–‡¡‘π

ª√– ‘∑∏‘¿“æ‰¡à¡’ª√– ‘∑∏‘¿“æ

°“√¥”‡π‘πß“π®–¡’§à“ τ < 1

‡æ◊ËÕ„Àâ‡ÀÁπ¿“æ™—¥¢÷Èπ®– ¡¡μ‘

«à “¡’Õß§å°√∑’ËμâÕß°“√ª√–‡¡‘π

ª√– ‘∑∏‘¿“æ 6 Õß§å°√ §◊Õ Õß§å°√

A B C D E ·≈– F ·≈–‡¡◊ËÕ

ª√–‡¡‘πª√– ‘∑∏‘¿“æ¥â«¬μ—«·∫∫

CCR ·≈–μ—«·∫∫ BCC ‚¥¬ ¡¡μ‘

μàÕ‰ª«à“Õß§å°√ A  B ·≈– C ‡ªìπ

1      Õß§å°√ B Õß§å°√ C Õß§å°√ A
Õß§å°√∑’Ë¡’

ª√– ‘∑∏‘¿“æ

0.994 Õß§å°√ D

0.982 Õß§å°√ E

0.893 Õß§å°√ F

Õß§å°√∑’Ë¡’‰¡à¡’

ª√– ‘∑∏‘¿“æ

‡ âπ·∫àß§«“¡¡’ª√– ‘∑∏‘¿“æ

§–·ππª√– ‘∑∏‘¿“æ = 1
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∏‘¿
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°“√§”π«≥«‘∏’°“√ DEA ¥â«¬‚ª√·°√¡ Excel
°“√§”π«≥«‘∏’°“√ DEA ‰¡à«à“®–‡ªìπμ—«·∫∫ CCR μ—«·∫∫

BCC À√◊Õμ—«·∫∫ RCCR §«√®–μâÕß„™â‚ª√·°√¡ ”‡√Á®√Ÿª„π°“√

·°â ¡°“√‡™‘ß‡ âπ ‚¥¬∑—Ë«‰ª°“√·°âªí≠À“°“√‚ª√·°√¡‡™‘ß‡ âπ

 “¡“√∂„™â‚ª√·°√¡§Õ¡æ‘«‡μÕ√å Õ“∑‘ Lindo Lingo Fortran ‡ªìπμâπ

πÕ°®“°π’È ¬—ß¡’‚ª√·°√¡∑’Ë„™âÀ“§”μÕ∫®“°«‘∏’°“√ DEA ‚¥¬‡©æ“–

‡™àπ ‚ª√·°√¡ DEAP 2.1 Frontier 4.1 À√◊Õ EMS (Efficiency

Measurement System) ‡ªìπμâπ Õ¬à“ß‰√°Áμ“¡ °Á‰¡à„™à‡√◊ËÕßßà“¬π—°

°—∫°“√∑”§«“¡√Ÿâ®—°°—∫‚ª√·°√¡‡À≈à“π—Èπ·≈â«„™â‡æ◊ËÕ°“√§”π«≥

«‘∏’°“√ DEA ºŸâ‡¢’¬π‡ÀÁπ«à“‚ª√·°√¡ ”‡√Á®√Ÿª Microsoft Excel

‡ªìπ∑’Ë√Ÿâ°—π¥’„πÀ¡Ÿàπ‘ ‘μ π—°»÷°…“ π—°«‘‡§√“–Àå«‘®—¬ ‡®â“Àπâ“∑’Ë À√◊Õ

æπ—°ß“π„πÕß§å°√μà“ßÊ πÕ°®“°π’È Excel ¬—ß‡ªìπ‚ª√·°√¡À≈—°

¢Õß‚ª√·°√¡™ÿ¥ Microsoft Office ´÷Ëß¡’≈—°…≥– Spreadsheet ‡™àπ

‡¥’¬«°—∫‚ª√·°√¡ SPSS (Statistical Package for the Social

1.1 °”Àπ¥„Àâ cell ∑’Ë C13 C14 C15 E13 E14 ·≈– E15

·∑π u
1
 u

2
 u

3
 v

1
 v

2
 ·≈– v

3
 ´÷Ëß‡ªìπ§à“∂à«ßπÈ”Àπ—°

¢Õß x1 x2 x3 y1 y2 ·≈– y3 μ“¡≈”¥—∫

1.2 °”Àπ¥„Àâ cell ∑’Ë H5, H6,... , H9 ·∑πº≈√«¡

∂à«ßπÈ”Àπ—°¢Õßªí®®—¬π”‡¢â“¢Õß¿“§«‘™“°“√

®—¥°“√Õÿμ “À°√√¡ ¿“§«‘™“°“√®—¥°“√°“√¢π àß

¿“§«‘™“∫√‘À“√∏ÿ√°‘® ¿“§«‘™“∫—≠™’ ·≈–¿“§«‘™“

 ∂‘μ‘ μ“¡≈”¥—∫ π—Ëπ§◊Õ H5 = B5*C13+C5*C14

+D5*C15 À√◊Õ H6 = B6*C13+C6*C14+D6*C15

‡ªìπμâπ

1.3 °”Àπ¥„Àâ cell ∑’Ë I5, I6, ... , I9 ·∑πº≈√«¡∂à«ß

πÈ”Àπ—°¢Õßªí®®—¬¥â“πº≈º≈‘μ¢Õß¿“§«‘™“°“√

®—¥°“√Õÿμ “À°√√¡ ¿“§«‘™“°“√®—¥°“√°“√¢π àß

¿“§«‘™“∫√‘À“√∏ÿ√°‘® ¿“§«‘™“∫—≠™’ ·≈–¿“§«‘™“

 ∂‘μ‘ μ“¡≈”¥—∫ π—Ëπ§◊Õ I5 = E5*E13+F5*E14

+G5*E15 À√◊Õ I9 = E9*E13+F9*E14+G9*E15

‡ªìπμâπ

1.4 °”Àπ¥„Àâ cell ∑’Ë B17 ‡ªìπøíß°å™—π«—μ∂ÿª√– ß§å

°√≥’π’È §◊Õ B17 =E6*E13+F6*E14+G6*E15 À√◊Õ

τ
∫—≠™’

 = 12,150v
1
 + 10.5v

2
 + 16,728.4v

3

Sciences) À√◊Õ‚ª√·°√¡ Minitab

‚¥¬∑’Ë Excel  “¡“√∂§”π«≥‰¥â

μ—Èß·μà§≥‘μ»“ μ√å Ÿμ√ßà“¬‰ª

®π∂÷ß Ÿμ√∑“ß‡»√…∞»“ μ√å∑’Ë´—∫

´âÕπ Õ’°∑—Èß Excel ¬—ß‡ªìπ∑’Ëπ‘¬¡

„π∑ÿ° “¢“Õ“™’æ‰¡à«à“®–‡ªìππ—°

∫—≠™’ π—°°“√μ≈“¥ «‘»«°√ À√◊Õ

‡®â“¢Õß°‘®°“√ ¥—ßπ—Èπ ºŸâ‡¢’¬π®÷ß

®–π”‡ πÕ‚ª√·°√¡ Excel ∑’Ë„™â

§”π«≥«‘∏’°“√ DEA ‚¥¬‡≈◊Õ°μ—«

·∫∫ CCR ·≈–„™â¢âÕ¡Ÿ≈„πμ“√“ß

∑’Ë  1 ‡ªìπμ—«Õ¬à“ß· ¥ß°“√

§”π«≥§–·ππª√– ‘∑∏‘¿“æ

¢Õß¿“§«‘™“ °“√®—¥°“√°“√¢π àß

·≈–¡’¢—ÈπμÕπ°“√§”π«≥¥—ßπ’È

1. ‡μ√’¬¡¢âÕ¡Ÿ≈ ”À√—∫

°“√§”π«≥¥—ß√Ÿª∑’Ë 4 Õ∏‘∫“¬¥—ßπ’È

Õß§å°√∑’Ë¡’

ª√– ‘∑∏‘¿“æ

0.991 Õß§å°√ D

0.885 Õß§å°√ E

0.792 Õß§å°√ F

Õß§å°√∑’Ë¡’‰¡à¡’

ª√– ‘∑∏‘¿“æ

‡ âπ·∫àß§«“¡¡’ª√– ‘∑∏‘¿“æ

§–·ππª√– ‘∑∏‘¿“æ = 1

§–
·π

π
ª

√–
 ‘∑

∏‘¿
“æ

√Ÿª∑’Ë 3 °“√¡’ª√– ‘∑∏‘¿“æ¢Õßμ—«·∫∫ RCCR

1.443 Õß§å°√ A

1.196 Õß§å°√ B

1.026 Õß§å°√ C



°“√ª√–‡¡‘πª√– ‘∑∏‘¿“æÕß§å°√¥â«¬«‘∏’°“√ DEA : μ—«·∫∫ RCCR ·≈–°“√§”π«≥¥â«¬ Execel

32 «“√ “√∫√‘À“√∏ÿ√°‘®

2. §≈‘° Manu bar ∑’Ë Tools ·≈â«‡≈◊Õ° Add-Ins... ¥—ß√Ÿª∑’Ë 5 ®–ª√“°Ø Dialog box ¥—ß√Ÿª∑’Ë 6 ·≈â«‡≈◊Õ° Solver Add-in ®“°π—Èπ§≈‘° OK

¢—ÈπμÕππ’È‡ªìπ°“√‡√’¬° Solver Parameters ´÷Ëß„™â ”À√—∫°“√§”π«≥°“√‚ª√·°√¡‡™‘ß‡ âπ

√Ÿª∑’Ë 4 °“√‡μ√’¬¡¢âÕ¡Ÿ≈ ”À√—∫°“√§”π«≥μ—«·∫∫ CCR

√Ÿª∑’Ë 5 °“√§≈‘° Manu bar ∑’Ë Tools ·≈â«‡≈◊Õ° Add-Ins...
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3. ¢—ÈπμàÕ¡“ §◊Õ °≈—∫¡“§≈‘° Manu bar ∑’Ë Tools Õ’°§√—Èß ·≈â«‡≈◊Õ°

Solver...¥—ß√Ÿª∑’Ë 7 ®–ª√“°Ø Dialog box ¥—ß√Ÿª∑’Ë 8

√Ÿª∑’Ë 6 Dialog box §≈‘°‡≈◊Õ° Solver Add-in

√Ÿª∑’Ë 7 §≈‘° Manu bar ∑’Ë Tools ·≈â«‡≈◊Õ° Solver...
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4. ‡¡◊ËÕª√“°Ø Dialog box μ“¡√Ÿª∑’Ë 8 „Àâ°√Õ°¢âÕ¡Ÿ≈‡æ◊ËÕ°“√

§”π«≥§–·ππª√– ‘∑∏‘¿“æ¢Õß¿“§«‘™“°“√®—¥°“√°“√¢π àß

μ—«·∫∫ CCR ®–‰¥âº≈≈—æ∏å ÿ¥∑â“¬¥—ß√Ÿª∑’Ë 10 ´÷ËßÕ∏‘∫“¬¥—ßπ’È

4.1 Set Target Cell: §◊Õ øíß°å™—π«—μ∂ÿª√– ß§å „πμ—«Õ¬à“ß

π’È §◊Õ E6*E13+F6*E14+G6*E15 À√◊Õ τ
¢π àß

 = 12,150v
1

+ 10.5v
2
 + 16,728.4v

3
 ·∑π¥â«¬ cell ∑’Ë B17 ‚¥¬

 “¡“√∂§≈‘° B17 ·≈–®–ª√“°Ø $B$17 Õ—μ‚π¡—μ‘

4.2 Equal To: §◊Õ °“√‡≈◊Õ°«à“øíß°å™—π«—μ∂ÿª√– ß§å‡ªìπ

øíß°å™—π§à“¡“°∑’Ë ÿ¥À√◊Õ§à“μË” ÿ¥ À“°‡ªìπøíß°å™—π§à“

¡“°∑’Ë ÿ¥§≈‘°‡≈◊Õ°∑’Ë Max ·μàÀ“°‡ªìπøíß°å™—π§à“μË”

∑’Ë ÿ¥§≈‘°‡≈◊Õ°∑’Ë Min °√≥’μ—«Õ¬à“ßπ’È‡≈◊Õ° Max

4.3 By Changing Cells: §◊Õ °“√‡≈◊Õ°μ—«·ª√¢Õß§à“∂à«ß

πÈ”Àπ—°¢Õßªí®®—¬π”‡¢â“·≈–ªí®®—¬¥â“πº≈º≈‘μ „π

μ—«Õ¬à“ßπ’È μ—«·ª√¢Õß§à“∂à«ßπÈ”Àπ—°¢Õßªí®®—¬π”‡¢â“

§◊Õ C13 C14 ·≈– C15 ·≈–μ—«·ª√¢Õß§à“∂à«ß

πÈ”Àπ—°¢Õßªí®®—¬¥â“πº≈º≈‘μ §◊Õ E13 E14 ·≈– E15

‚¥¬ “¡“√∂°¥ Ctrl ∑’Ë·ªÑπæ‘¡æå§â“ß‰«â·≈â«≈“°‡¡“ å

‡≈◊Õ° cell ∑’Ë C13 C14 C15 E13 E14 ·≈– E15 ´÷Ëß®–

ª√“°Ø $C$13:$C$15,$E$13:$E$15 Õ—μ‚π¡—μ‘

4.4 Subject to the Constraints: §◊Õ ‡ß◊ËÕπ‰¢¢âÕ®”°—¥„π

μ—«·∫∫°“√‚ª√·°√¡‡™‘ß‡ âπ ´÷Ëß¡’°“√°”Àπ¥‡ß◊ËÕπ‰¢

¥—ßπ’È

4.4.1 ‡ß◊ËÕπ‰¢ $C$13:$C$15 >= .000001 ·≈–

$E$13:$E$15 >= .000001 §◊Õ °“√°”Àπ¥„Àâ

C13 C14 C15 E13 E14 ·≈– E15 ¡’§à“¡“°

°«à“À√◊Õ‡∑à“°—∫ 0.000001 ´÷Ëß°Á§◊Õ°“√°”Àπ¥

u
1
 , u

2
 , u

3
 , v

1
 , v

2
 , v

3
  > 0.000001 À¡“¬§«“¡

«à“°”Àπ¥ ε = 0.000001

4.4.2 ‡ß◊ËÕπ‰¢ $H$6 = 1 §◊Õ °“√°”Àπ¥„Àâ

B6*E13+C6*E14+D6*E15 = 1 ´÷Ëß°Á§◊Õ°“√

°”Àπ¥ 20.5u
1
 + 5,142.5u

2
 + 4,409u

3
 = 1

4.4.3 ‡ß◊ËÕπ‰¢ $I$5:$I$9 <= $H$5:$H$9 §◊Õ °“√

°”Àπ¥„Àâº≈√«¡∂à«ßπÈ”Àπ—°¢Õßªí®®—¬¥â“πº≈

º≈‘μπâÕ¬°«à“À√◊Õ‡∑à“°—∫º≈√«¡∂à«ßπÈ”Àπ—°

¢Õß‡∑à“°—∫ªí®®—¬π”‡¢â“ π—Ëπ§◊Õ

E5*E13+F5*E14+G5*E15 <=

B5*C13+C5*C14+D5*C15  ,

E6*E13+F6*E14+G6*E15  <=

B6*C13+C6*C14+D6*C15  ,

E7*E13+F7*E14+G7*E15  <=

B7*C13+C7*C14+D7*C15  ,

E8*E13+F8*E14+G8*E15  <=

B8*C13+C8*C14+D8*C15  ,

E9*E13+F9*E14+G9*E15  <=

B9*C13+C9*C14+D9*C15

√Ÿª∑’Ë 8 Solver Parameters
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´÷Ëß°Á§◊Õ°“√°”Àπ¥ 17,729v
1
 + 21.5v

2
 + 15,481.7v

3

< 26.3u
1
 + 7,191.0u

2
 + 5,346u

3
 ,

12,150v
1
 + 10.5v

2
 + 16,728.4v

3

< 20.5u
1
 + 5,142.5u

2
 + 4,409u

3
 ,

26,923v
1
 + 1.5v

2
 + 32,889.0v

3

< 25.8u
1
 + 7,795.6u

2
 + 5,815u

3
 ,

16,391v
1
 + 2.0v

2
 + 2,703.6v

3

< 15.0u
1
 + 4,909.1u

2
 + 4,085u

3
 ,

12,525v
1
 + 4.5v

2
 + 7,123.8v

3

< 20.8u
1
 + 4,180.5u

2
 + 4,501u

3
  μ“¡≈”¥—∫

À¡“¬‡Àμÿ °“√°”Àπ¥‡ß◊ËÕπ‰¢°“√§”π«≥°“√‚ª√·°√¡‡™‘ß‡ âπ
„π¢âÕ 4.4 ∑”‰¥â¥—ßπ’È
1. À“°μâÕß°“√‡æ‘Ë¡‡ß◊ËÕπ‰¢„Àâ§≈‘° Add ‡™àπ μâÕß°“√

‡æ‘Ë¡‡ß◊ËÕπ‰¢ $H$6 = 1 ‡¡◊ËÕ§≈‘° Add ®–ª√“°Ø
Dialog bog ™◊ËÕ Change Constraint ¥—ß√Ÿª∑’Ë 9 „Àâ
‡≈◊Õ° cell H6 „π™àÕß Cell Reference: ‡≈◊Õ°
‡§√◊ËÕßÀ¡“¬ = ·≈–æ‘¡æå 1 „π™àÕß Constraint:  ·≈â«
§≈‘°∑’Ë Add

2. À“°μâÕß°“√‡ª≈’Ë¬π·ª≈ß‡ß◊ËÕπ‰¢‡¥‘¡„Àâ§≈‘°
Change ‚¥¬„Àâ‡≈◊Õ°§≈‘°‡ß◊ËÕπ‰¢∑’ËμâÕß°“√
‡ª≈’Ë¬π·ª≈ß®–¡’·∂∫∑÷∫ ’πÈ”‡ß‘πª√“°Ø ®“°π—Èπ
®÷ß§≈‘° Change ®–ª√“°Ø Dialog bog ¥—ß√Ÿª∑’Ë 9
‚¥¬‡ªìπ‡ß◊ËÕπ‰¢∑’Ë∂Ÿ°‡≈◊Õ°‰«â ·≈– “¡“√∂‡ª≈’Ë¬π
‡ß◊ËÕπ‰¢‰¥âμ“¡μâÕß°“√

3. À“°μâÕß°“√≈∫‡ß◊ËÕπ‰¢„Àâ§≈‘° Delete ‚¥¬„Àâ‡≈◊Õ°
§≈‘°‡ß◊ËÕπ‰¢∑’ËμâÕß°“√≈∫®–¡’·∂∫∑÷∫ ’πÈ”‡ß‘π
ª√“°Ø ‡¡◊ËÕ§≈‘° Delete ‡ß◊ËÕπ‰¢∑’Ë∂Ÿ°‡≈◊Õ° ®–∂Ÿ°

≈∫ÕÕ°®“° Subject to the Constraints:

5. ®–ª√“°Øº≈≈—æ∏å°“√§”π«≥§–·ππª√– ‘∑∏‘¿“æ¢Õß¿“§

«‘™“°“√®—¥°“√°“√¢π àß®“°μ—«·∫∫ CCR ¥—ß√Ÿª∑’Ë 11 Õ∏‘∫“¬¥—ßπ’È

5.1 ®–‰¥â C13 = 0.034883 C14 = 5.45x10-5 C15 = 0.000001

E13 = 0.000001 E14 = 0.033128 ·≈– E15 = 3.78x10-5

´÷Ëß°Á§◊Õ§à“¢Õß u
1
 u

2
 u

3
 v

1
 v

2
 ·≈– v

3
 μ“¡≈”¥—∫

5.2 ®–‰¥â H5 = 1.315  H6 = 1  H7 = 1.331  H8 = 0.795

·≈– H9 = 0.958 ´÷Ëß‡∑à“°—∫§à“¢Õßº≈√«¡∂à«ßπÈ”Àπ—°

¢Õßªí®®—¬π”‡¢â“¢Õß¿“§«‘™“°“√®—¥°“√Õÿμ “À°√√¡

¿“§«‘™“°“√®—¥°“√°“√¢π àß ¿“§«‘™“∫√‘À“√∏ÿ√°‘®

¿“§«‘™“∫—≠™’ ·≈–¿“§«‘™“ ∂‘μ‘ μ“¡≈”¥—∫

5.3 ®–‰¥â I5 = 1.315  I6 = 0.992  I7 = 1.319  I8 = 0.185

·≈– I9 = 0.431 ´÷Ëß‡∑à“°—∫§à“¢Õßº≈√«¡∂à«ßπÈ”Àπ—°

¢Õßªí®®—¬¥â“πº≈º≈‘μ¢Õß¿“§«‘™“°“√®—¥°“√

Õÿμ “À°√√¡ ¿“§«‘™“°“√®—¥°“√°“√¢π àß ¿“§«‘™“

∫√‘À“√∏ÿ√°‘® ¿“§«‘™“∫—≠™’ ·≈–¿“§«‘™“ ∂‘μ‘ μ“¡

≈”¥—∫

5.4 ®–‰¥â B17 = 0.99204 ́ ÷Ëß‡ªìπ§–·ππª√– ‘∑∏‘¿“æ CCR

¢Õß¿“§«‘™“°“√®—¥°“√°“√¢π àß ¥—ßπ—Èπ ¿“§«‘™“

°“√®—¥°“√°“√¢π àß®÷ß‰¡à¡’ª√– ‘∑∏‘¿“æ°“√¥”‡π‘π

ß“π‡¡◊ËÕ‡∑’¬∫°—π„π°≈ÿà¡«‘™“°“√®—¥°“√

√Ÿª∑’Ë 9 Dialog box  ”À√—∫°√Õ°¢âÕ¡Ÿ≈„π

Subject to the Constraints:

√Ÿª∑’Ë 10 °“√°√Õ°¢âÕ¡Ÿ≈„π Solver Parameters

‡æ◊ËÕ°“√§”π«≥μ—«·∫∫ CCR

4.5 §≈‘° Solve „π Dialog bog „π√Ÿª∑’Ë 10
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‡¡◊ËÕ„™â‚ª√·°√¡ Excel §”π«≥§–·ππª√– ‘∑∏‘¿“æ®“°

μ—«·∫∫ CCR μ—«·∫∫ BCC ·≈– RCCR ®–‰¥âº≈≈—æ∏å¥—ßμ“√“ß∑’Ë 2

 √ÿª‰¥â¥—ßπ’È

1. ‡¡◊ËÕª√–‡¡‘πª√– ‘∑∏‘¿“æ°≈ÿà¡«‘™“°“√®—¥°“√¥â«¬μ—«

·∫∫ CCR ®–æ∫«à“¿“§«‘™“°“√®—¥°“√Õÿμ “À°√√¡

·≈–¿“§«‘™“∫√‘À“√∏ÿ√°‘®‡ªìπ¿“§«‘™“∑’Ë¡’°“√¥”‡π‘π

ß“π¡’ª√– ‘∑∏‘¿“æ  à«π¿“§«‘™“°“√®—¥°“√°“√¢π àß

¿“§«‘™“∫—≠™’ ·≈–¿“§«‘™“ ∂‘μ‘‡ªìπ¿“§«‘™“∑’Ë‰¡à¡’

ª√– ‘∑∏‘¿“æ°“√¥”‡π‘πß“π ‚¥¬ “¡“√∂‡√’¬ß≈”¥—∫

§«“¡¡’ª√– ‘∑∏‘¿“æ¥—ßπ’È §◊Õ ¿“§«‘™“∫—≠™’ (0.99999)

¿“§«‘™“°“√®—¥°“√°“√¢π àß (0.99204) ·≈–¿“§«‘™“

 ∂‘μ‘ (0.86524) μ“¡≈”¥—∫

2. ‡¡◊ËÕª√–‡¡‘πª√– ‘∑∏‘¿“æ°≈ÿà¡«‘™“°“√®—¥°“√¥â«¬μ—«

·∫∫ BCC ®–æ∫«à“¿“§«‘™“∑’Ë¡’ª√– ‘∑∏‘¿“æ°“√

¥”‡π‘πß“π §◊Õ ¿“§«‘™“°“√®—¥°“√Õÿμ “À°√√¡ ¿“§

«‘™“°“√®—¥°“√°“√¢π àß ¿“§«‘™“∫√‘À“√∏ÿ√°‘® ·≈–

¿“§«‘™“∫—≠™’ ¡’‡æ’¬ß¿“§«‘™“ ∂‘μ‘‡∑à“π—Èπ∑’Ë‡ªìπ¿“§

«‘™“∑’Ë‰¡à¡’ª√– ‘∑∏‘¿“æ°“√¥”‡π‘πß“π

3. ‡¡◊ËÕª√–‡¡‘πª√– ‘∑∏‘¿“æ°≈ÿà¡«‘™“°“√®—¥°“√¥â«¬μ—«

·∫∫ RCCR ®–æ∫«à“ “¡“√∂‡√’¬ß≈”¥—∫§«“¡¡’

ª√– ‘∑∏‘¿“æ‰¥â¥—ßπ’È  §◊Õ ¿“§«‘™“°“√®—¥°“√

Õÿμ “À°√√¡ (1.68870) ¿“§«‘™“∫√‘À“√∏ÿ√°‘® (1.53502)

¿“§«‘™“∫—≠™’ (1.02875) ¿“§«‘™“°“√®—¥°“√°“√¢π àß

(0.99204) ·≈–¿“§«‘™“ ∂‘μ‘ (0.86524) μ“¡≈”¥—∫ ‚¥¬

√Ÿª∑’Ë 11 º≈≈—æ∏å¢Õßμ—«·∫∫ CCR ¢Õß¿“§«‘™“°“√®—¥°“√°“√¢π àß
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¿“§«‘™“∑’Ë¡’°“√¥”‡π‘πß“π∑’Ë¡’ª√– ‘∑∏‘¿“æ §◊Õ ¿“§

«‘™“°“√®—¥°“√Õÿμ “À°√√¡ ¿“§«‘™“∫√‘À“√∏ÿ√°‘® ·≈–

¿“§«‘™“∫—≠™’  à«π¿“§«‘™“∑’Ë¡’°“√¥”‡π‘πß“π∑’Ë‰¡à¡’

ª√– ‘∑∏‘¿“æ §◊Õ ¿“§«‘™“°“√®—¥°“√°“√¢π àß·≈–

¿“§«‘™“ ∂‘μ‘

μ“√“ß∑’Ë 2 §–·ππª√– ‘∑∏‘¿“æ¢Õßμ—«·∫∫ CCR μ—«·∫∫ BCC ·≈–μ—«·∫∫ RCCR

¿“§«‘™“
§–·ππª√– ‘∑∏‘¿“æ

μ—«·∫∫ CCR μ—«·∫∫ BCC μ—«·∫∫ RCCR

°“√®—¥°“√Õÿμ “À°√√¡ 1 1 1.68870

°“√®—¥°“√°“√¢π àß 0.99204 1 0.99204

∫√‘À“√∏ÿ√°‘® 1 1 1.53502

∫—≠™’ 0.99999 1 1.02875

 ∂‘μ‘ 0.86524 0.98643 0.86524

 √ÿª

«‘∏’°“√ DEA ‡ªìπÀπ÷Ëß„π«‘∏’°“√μ—¥ ‘π„®‡¡◊ËÕæ‘®“√≥“®“°

À≈“¬ªí®®—¬ (MCDM) ®“°ß“π«‘®—¬¢Õß Srdjevic Medeiros and Porto

(2005) ¬◊π¬—π«à“«‘∏’°“√ DEA ‡ªìπ«‘∏’°“√∑’Ë‰¡à¢—¥·¬âß°—∫«‘∏’°“√

MCDM Õ◊ËπÊ Õ“∑‘ «‘∏’°“√ AHP «‘∏’°“√ PROMETHEE «‘∏’°“√ TOPSIS

«‘∏’°“√ CP ·≈–«‘∏’°“√ SPW ºŸâ‡¢’¬π‰¥âπ”‡ πÕ°“√ª√–‡¡‘π

ª√– ‘∑∏‘¿“æÕß§å°√¥â«¬μ—«·∫∫ CCR μ—«·∫∫ BCC ·≈–μ—«·∫∫

RCCR ‚¥¬§«“¡·μ°μà“ß¢Õß∑—Èß 3 μ—«·∫∫ “¡“√∂μ—Èß¢âÕ —ß‡°μ

‰¥â¥—ßπ’È 1) §–·ππª√– ‘∑∏‘¿“æ¢Õßμ—«·∫∫ CCR ·≈–μ—«·∫∫ BCC

‡À¡“– ”À√—∫°“√®”·π°Õß§å°√∑’Ë¡’ª√– ‘∑∏‘¿“æ·≈–Õß§å°√∑’Ë

‰¡à¡’ª√– ‘∑∏‘¿“æ ‚¥¬∑’Ëμ—«·∫∫ CCR ‡À¡“– ¡°—∫°≈ÿà¡Õß§å°√∑’Ë

¡’°“√·¢àß¢—π°—π ¡∫Ÿ√≥å„π‡™‘ß‡»√…∞»“ μ√å ·μàÀ“°°≈ÿà¡Õß§å°√

¡’°“√·¢àß¢—π‰¡à ¡∫Ÿ√≥å„π‡™‘ß‡»√…∞»“ μ√åμ—«·∫∫ BCC ®–¡’

§«“¡‡À¡“– ¡¡“°°«à“„π°“√π”¡“ª√–‡¡‘πª√– ‘∑∏‘¿“æÕß§å°√

‚¥¬∑—Èß 2 μ—«·∫∫ “¡“√∂‡√’¬ß≈”¥—∫§«“¡¡’ª√– ‘∑∏‘¿“æ¢Õß

Õß§å°√‰¥â‡©æ“–°√≥’º≈¢Õß§–·ππª√– ‘∑∏‘¿“æ¢ÕßÕß§å°√‰¡à¡’

ª√– ‘∑∏‘¿“æ°“√¥”‡π‘πß“π ·≈– 2) §–·ππª√– ‘∑∏‘¿“æ RCCR

 “¡“√∂„™â®”·π°Õß§å°√∑’Ë¡’ª√– ‘∑∏‘¿“æ·≈–Õß§å°√∑’Ë‰¡à¡’

ª√– ‘∑∏‘¿“æ ‚¥¬ “¡“√∂‡√’¬ß≈”¥—∫§«“¡¡’ª√– ‘∑∏‘¿“æ¢Õß

∑ÿ°Õß§å°√∑’Ëπ”¡“ª√–‡¡‘πª√– ‘∑∏‘¿“æ‰¥â Õ¬à“ß‰√°Áμ“¡ „π

√–¬–À≈—ßæ∫«à“«‘∏’°“√ DEA ‰¥â√—∫π‘¬¡Õ¬à“ß¡“°„π°“√π”‰ª

ª√–‡¡‘πª√– ‘∑∏‘¿“æÕß§å°√ ‡™àπ °“√«‘®—¬¢Õß Cooper Sam and

Yu (2001) ‰¥âª√–‡¡‘πª√– ‘∑∏‘¿“æ°“√„Àâ∫√‘°“√¢Õß∫√‘…—∑

 ◊ËÕ “√„π 8 ‡¡◊Õß ”§—≠¢Õßª√–‡∑»‡°“À≈’„μâ¥â«¬«‘∏’°“√ DEA

°“√«‘®—¬¢Õß Shanmugam and Johnson (2007) ‰¥â»÷°…“
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∫∑§«“¡π’È ºŸâ‡¢’¬π‰¥âπ”‡ πÕμ—«·∫∫ RCCR ‚¥¬· ¥ß

§«“¡ —¡æ—π∏å√–À«à“ßμ—«·∫∫ CCR μ—«·∫∫ BCC ·≈–μ—«·∫∫ RCCR

¥â«¬μ—«Õ¬à“ß¢Õß Kao and Hung (2006) æ√âÕ¡∑—Èß· ¥ß°“√

§”π«≥«‘∏’°“√ DEA ¥â«¬‚ª√·°√¡ ”‡√Á®√Ÿª Microsoft Excel ´÷Ëß

 “¡“√∂§”π«≥§–·ππª√– ‘∑∏‘¿“æ‰¥â∑—Èß 3 μ—«·∫∫ ‚¥¬‡æ’¬ß
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