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∫∑§—¥¬àÕ

ß“π«‘®—¬π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ§—¥‡≈◊Õ°ªí®®—¬ ”§—≠∑’Ë¡’Õ‘∑∏‘æ≈µàÕÕ—µ√“°“√‡°‘¥‡ÀµÿÕ“™≠“°√√¡ ·≈–

 “¡“√∂Õ∏‘∫“¬µ—«·∫∫¢Õß ¡°“√æ¬“°√≥å¢Õß°“√‡°‘¥‡ÀµÿÕ“™≠“°√√¡¥â«¬·∫∫®”≈Õß‚§√ß¢à“¬ª√– “∑‡∑’¬¡

(Artificial Neural Network Model) ‰¥â‡ªìπÕ¬à“ß¥’ ‚¥¬‡ª√’¬∫‡∑’¬∫§à“ª√– ‘∑∏‘¿“æ§«“¡·¡àπ¬”°—∫«‘∏’°“√

∑“ß ∂‘µ‘‚¥¬„™â°“√«‘‡§√“–Àå∂¥∂Õ¬æÀÿ§Ÿ≥·∫∫¢—ÈπµÕπ ™ÿ¥¢âÕ¡Ÿ≈ Data Set ∑’Ë„™â„πß“π«‘®—¬π’È‡ªìπ¢âÕ¡Ÿ≈®“°°“√

‡º¬·æ√à¥â“π —ß§¡·≈–‡»√…∞»“ µ√å ‡¡◊ËÕªï §.».1990  ¢âÕ¡Ÿ≈∑“ß¥â“π ∂‘µ‘∑’Ë‡°’Ë¬«¢âÕß°—∫°“√∫—ß§—∫„™â°ÆÀ¡“¬

®“°°“√ ”√«®¢Õß LEMAS ‡¡◊ËÕªï §.».1990  ·≈–®“°√“¬ß“π¢âÕ¡Ÿ≈¥â“πÕ“™≠“°√√¡¢Õß FBI UCR ‡¡◊ËÕªï

§.».1995  º≈°“√«‘®—¬æ∫«à“ªí®®—¬∑’Ë “¡“√∂Õ∏‘∫“¬°“√‡°‘¥‡ÀµÿÕ“™≠“°√√¡‰¥â‡ªìπÕ¬à“ß¥’¡’∑—ÈßÀ¡¥ 7 ªí®®—¬

‚¥¬„™âÀ≈—°«‘∏’‡™‘ßæ—π∏ÿ°√√¡ (Genetic Algorithm) ·≈–°“√æ¬“°√≥å¥â«¬·∫∫®”≈Õß‚§√ß¢à“¬ª√– “∑‡∑’¬¡

·∫∫·æ√à°√–®“¬¬âÕπ°≈—∫ (Backpropagation Algorithm) ¡’ª√– ‘∑∏‘¿“æ§«“¡·¡àπ¬” Ÿß°«à“«‘∏’°“√«‘‡§√“–Àå

∑“ß ∂‘µ‘ ´÷Ëß«—¥§à“ —¡ª√– ‘∑∏å°“√µ—¥ ‘π„® (R-Square) ‰¥â‡∑à“°—∫ 0.7708 ·≈–§à“§≈“¥‡§≈◊ËÕπ‡©≈’Ë¬ —¡∫Ÿ√≥å

πâÕ¬∑’Ë ÿ¥ (MAE) ‡∑à“°—∫ 0.1008

ABSTRACT

The objective of this paper was to extract the important attributes through artificial neural network

models for forecasting the rate of violent crimes. The data set was collected by communities within the

United States. The data combines socio-economic data from the 1990 US Census, law enforcement data

from the 1990 US LEMAS survey,  and crime data from the 1995 FBI UCR. The findings showed that,

artificial neural network by backpropagation algorithm for forecasting   the rate of violent crimes more

efficient than using statistics analysis method,  and found seven attributes that affect the rate of violent

crimes by selected genetic algorithm method. These attributes can explain their outcome of violent crimes

at 77.08% (R-Square=0.7708), and the MAE is 0.1008.

§” ”§—≠ :  ªí®®—¬ ”§—≠  °“√æ¬“°√≥å  ·∫∫®”≈Õß‚§√ß¢à“¬ª√– “∑‡∑’¬¡

Key Words :  Important attributes, Forecasting, Artificial Neural Network Model
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∫∑π”

Õ“™≠“°√√¡‡ªìπª√“°Ø°“√≥åÕ¬à“ßÀπ÷Ëß

¢Õß —ß§¡´÷ËßÕ“®æ‘®“√≥“‰¥â‡ªìπ 2 π—¬ §◊Õ æ‘®“√≥“

∑“ß¥â“π°ÆÀ¡“¬Õ¬à“ßÀπ÷Ëß·≈–æ‘®“√≥“¥â“π —ß§¡

Õ¬à“ßÀπ÷Ëß Õ“™≠“°√√¡∑“ß¥â“π°ÆÀ¡“¬ §◊Õ°“√

°√–∑”Õ—π‡ªìπ°“√ΩÉ“Ωóπ À√◊Õ¢—¥°—∫°ÆÀ¡“¬∑’Ë«“ß‰«â

·≈–ºŸâ°√–∑”π—Èπ®–µâÕß‰¥â√—∫‚∑…µ“¡∑’Ë°”Àπ¥‰«â„π

°ÆÀ¡“¬ Õ“™≠“°√√¡∑“ß¥â“π —ß§¡∂◊Õ‡Õ“§«“¡

ª√–æƒµ‘‡ªìπ„À≠à ÷́ËßÀ¡“¬∂÷ß°“√ª√–æƒµ‘ªØ‘∫—µ‘À√◊Õ

æƒµ‘°√√¡∑’Ë™—Ë«√â“¬  √â“ß§«“¡‡¥◊Õπ√âÕπ„Àâ·°àºŸâÕ◊Ëπ

„Àâ‰¥â√—∫§«“¡∑ÿ°¢å∑√¡“π À√◊Õ‰¥â√—∫§«“¡‡®Á∫ª«¥

∑—Èß√à“ß°“¬À√◊Õ®‘µ„® °“√‰¡à‡§“√æµàÕª√–‚¬™πå

À√◊Õ ‘∑∏‘¢Õß∫ÿ§§≈Õ◊Ëπ √«¡∑—Èß°“√‡∫’¬¥‡∫’¬π´÷Ëß°—π

·≈–°—π°Á∂◊Õ‡ªìπÕ“™≠“°√√¡∑“ß —ß§¡‡™àπ°—π (æ√™—¬

·≈–§≥–, 2543)

ß“π«‘®—¬π’È‰¥âπ”™ÿ¥¢âÕ¡Ÿ≈ Data Set ¥â“π —ß§¡

·≈–‡»√…∞°‘®‡¡◊ËÕªï §.». 1990 ¢âÕ¡Ÿ≈∑“ß¥â“π ∂‘µ‘

∑’Ë‡°’Ë¬«¢âÕß°—∫°“√∫—ß§—∫„™â°ÆÀ¡“¬®“°°“√ ”√«®¢Õß

 ∂“∫—π Law Enforcement Management and

Administrative Statistics (LEMAS) ‡¡◊ËÕªï §.».

1990  ·≈–®“°√“¬ß“π¢âÕ¡Ÿ≈¥â“πÕ“™≠“°√√¡¢Õß

FBI UCR ‡¡◊ËÕªï §.». 1995 ‚¥¬ ”√«®·≈–‡°Á∫

√«∫√«¡¢âÕ¡Ÿ≈Õ“™≠“°√√¡∑’Ë‡°‘¥¢÷Èπ„π·µà≈–™ÿ¡™π

·≈–‡¡◊Õß¢Õßª√–‡∑» À√—∞Õ‡¡√‘°“√«¡∑—ÈßÀ¡¥ 1994

™ÿ¡™π ¡“„™â„π°“√«‘‡§√“–Àå‡æ◊ËÕÀ“ªí®®—¬∑’Ë “¡“√∂

Õ∏‘∫“¬µ—«·∫∫¢Õß ¡°“√æ¬“°√≥åÕ—µ√“°“√‡°‘¥‡Àµÿ

Õ“™≠“°√√¡ ‚¥¬π”‡∑§π‘§«‘‡§√“–Àå¥â«¬·∫∫®”≈Õß

‚§√ß¢à“¬ª√– “∑‡∑’¬¡·∫∫·æ√à°√–®“¬¬âÕπ°≈—∫

(Backpropagation Algorithm) ¡“„™â„π°“√«‘‡§√“–Àå

À“µ—«·∫∫æ¬“°√≥å‡æ◊ËÕ§—¥‡≈◊Õ°ªí®®—¬∑’Ë¡’Õ‘∑∏‘æ≈µàÕ

°“√‡°‘¥‡ÀµÿÕ“™≠“°√√¡  ·≈â«‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ

§«“¡·¡àπ¬”¢Õßº≈≈—æ∏å∑’Ë‰¥â°—∫‡∑§π‘§∑“ß ∂‘µ‘

«—µ∂ÿª√– ß§å¢Õß°“√«‘®—¬

1. ‡æ◊ËÕ«‘‡§√“–ÀåÀ“ªí®®—¬∑’Ë “¡“√∂Õ∏‘∫“¬

°“√‡°‘¥Õ“™≠“°√√¡‰¥â‡ªìπÕ¬à“ß¥’∑—Èß«‘∏’°“√∑“ß ∂‘µ‘

·≈–‚§√ß¢à“¬ª√– “∑‡∑’¬¡

2. ‡æ◊ËÕ √â“ßµ—«·∫∫ ”À√—∫„™â„π°“√æ¬“°√≥å

°“√‡°‘¥Õ“™≠“°√√¡¥â«¬‡∑§π‘§°“√«‘‡§√“–Àå∑’Ë

·µ°µà“ß°—π

3. ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ§«“¡

·¡àπ¬”¢Õßµ—«·∫∫æ¬“°√≥åµà“ßÊ ∑’Ë‰¥â®“°°“√

«‘‡§√“–Àå¢Õß·µà≈–‡∑§π‘§

∑ƒ…Ø’∑’Ë‡°’Ë¬«¢âÕß

°“√«‘‡§√“–Àå∑“ß ∂‘µ‘ (°ÿ≥±≈’, 2546)

1) °“√«‘‡§√“–Àå À —¡æ—π∏å (Correlation

Analysis) §◊Õµ—« ∂‘µ‘∑’ËÕ∏‘∫“¬∂÷ß§«“¡·¢Áß·√ß¢Õß

§«“¡ —¡æ—π∏å√–À«à“ßµ—«·ª√ 2 µ—« ‡™àπ°“√‡ª≈’Ë¬π·ª≈ß

¢Õßµ—«·ª√µâπÀ√◊Õµ—«·ª√Õ‘ √– (X) ®–¡’º≈µàÕ°“√

‡ª≈’Ë¬π·ª≈ß¢Õßµ—«·ª√µ“¡ (Y) À√◊Õ‰¡à §à“ À —¡æ—π∏å

Pearson (r)  “¡“√∂§”π«≥‰¥â¥—ß ¡°“√ ∑’Ë 1

(1)

°“√∑¥ Õ∫π—¬ ”§—≠¢Õß§«“¡ —¡æ—π∏å¢Õßµ—«·ª√

µ—« ∂‘µ‘∑’Ë„™â„π°“√∑¥ Õ∫π—¬ ”§—≠¢Õß

§«“¡ —¡æ—π∏å¢Õß§«“¡ —¡æ—π∏å¢Õßµ—«·ª√µâπ·≈–

µ—«·ª√µ“¡§◊Õ t-test ‚¥¬¡’Õß»“Õ‘ √–‡∑à“°—∫ n-2

·≈– r ¡’§«“¡‡°’Ë¬«¢âÕß°—∫ ¡°“√¥—ßπ’È

(2)

2) °“√«‘ ‡§√“–Àå°“√∂¥∂Õ¬æÀÿ§Ÿ≥

(Multiple Regression Analysis) ‡ªìπ°“√«‘‡§√“–Àå

À“§«“¡ —¡æ—π∏å√–À«à“ßµ—«·ª√µâπ·≈–µ—«·ª√µ“¡

‡™àπ‡¥’¬«°—∫°“√«‘‡§√“–Àå°“√∂¥∂Õ¬Õ¬à“ßßà“¬ ·µà¡’

µ—«·ª√µâπ (X)  ¡“°°«à“ 1 µ—«¢÷Èπ‰ª

«‘∏’°“√«‘‡§√“–Àå Multiple Regression Analysis ¡’¥—ßπ’È

Enter Method ‡ªìπ°“√π”µ—«·ª√∑—ÈßÀ¡¥

∑ÿ°µ—«‡¢â“„π ¡°“√ (Fit Model) ·≈â«æ‘®“√≥“®“°

º≈°“√«‘‡§√“–ÀåµàÕ‰ª

Forward Method  ‡ªìπ°“√§—¥‡≈◊Õ°µ—«·ª√

Õ‘ √–‡©æ“–∑’Ë¡’§«“¡ —¡æ—π∏å°—∫µ—«·ª√µ“¡¡“°∑’Ë ÿ¥

‡¢â“¡“„π ¡°“√°àÕπ·≈â« Fit  ¡°“√
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Backward Method ‡ªìπ°“√§—¥‡≈◊Õ°µ—«·ª√

∑—ÈßÀ¡¥‡¢â“¡“„π ¡°“√·≈â«µ—¥µ—«·ª√∑’Ë¡’§«“¡ ”§—≠

µàÕµ—«·ª√ Y πâÕ¬∑’Ë ÿ¥ÕÕ°®“° ¡°“√

Stepwise Method  ‡ªìπ°“√§—¥‡≈◊Õ°µ—«·ª√

Õ‘ √–∑’Ë¡’§«“¡ —¡æ—π∏åµàÕ Y ¡“°∑’Ë ÿ¥‡¢â“¡“„π ¡°“√

æ‘®“√≥“®“° Simple Correlation √–À«à“ßµ—«·ª√

Õ‘ √–°—∫ Y ∑’Ë Ÿß∑’Ë ÿ¥ ∑”°“√ Fit Model ·≈â«∑”°“√

§—¥‡≈◊Õ°µ—«·ª√Õ‘ √–„À¡à‡¢â“¡“„π ¡°“√Õ’°

°“√«‘‡§√“–Àå¥â«¬‚§√ß¢à“¬ª√– “∑‡∑’¬¡

‚§√ß¢à“¬ª√– “∑‡∑’¬¡ (Artificial Neural

Network) §◊Õ‚¡‡¥≈∑“ß§≥‘µ»“ µ√å ”À√—∫ª√–¡«≈

º≈ “√ π‡∑»¥â«¬°“√§”π«≥·∫∫ Connectionist

‡æ◊ËÕ®”≈Õß°“√∑”ß“π¢Õß‡§√◊Õ¢à“¬ª√– “∑„π ¡Õß

¡πÿ…¬å¥â«¬«—µ∂ÿª√– ß§å∑’Ë®– √â“ß‡§√◊ËÕß¡◊Õ´÷Ëß¡’§«“¡

 “¡“√∂„π°“√‡√’¬π√Ÿâ°“√®¥®”√Ÿª·∫∫ (Pattern

Recognition) ·≈–°“√Õÿª¡“π§«“¡√Ÿâ (Knowledge

Deduction)

°“√‡√’¬π√Ÿâ ”À√—∫ Neural Network (π‘®√‘π∑√å, 2552)

1. Supervised Learning  °“√‡√’¬π·∫∫

¡’°“√ Õπ‡ªìπ°“√‡√’¬π·∫∫∑’Ë¡’°“√µ√«®§”µÕ∫‡æ◊ËÕ

„Àâ«ß®√¢à“¬ª√—∫µ—« ™ÿ¥¢âÕ¡Ÿ≈∑’Ë„™â Õπ«ß®√¢à“¬®–¡’

§”µÕ∫‰«â§Õ¬µ√«®¥Ÿ«à“«ß®√¢à“¬„Àâ§”µÕ∫∑’Ë∂Ÿ°À√◊Õ

‰¡à ∂â“µÕ∫‰¡à∂Ÿ°«ß®√¢à“¬°Á®–ª√—∫µ—«‡Õß‡æ◊ËÕ„Àâ‰¥â

§”µÕ∫∑’Ë¥’¢÷Èπ

2. Unsupervised Learning  °“√‡√’¬π·∫∫

‰¡à¡’°“√ Õπ‡ªìπ°“√‡√’¬π·∫∫‰¡à¡’ºŸâ·π–π” ‰¡à¡’

°“√µ√«®§”µÕ∫«à“∂Ÿ°À√◊Õº‘¥ ‡ªìπ°“√‡√’¬π√Ÿâ‚¥¬¡’

‡©æ“–§à“ Input ‡∑à“π—Èπ∑’Ë„ à‡¢â“‰ª„π√–∫∫ ‚¥¬®–

‰¡à¡’°“√‡√’¬π√Ÿâ®“°§à“ Output ‡æ◊ËÕπ”‰ª„™âª√—∫§à“

æ“√“¡‘‡µÕ√åµà“ßÊ ¢Õß√–∫∫‚§√ß¢à“¬ª√– “∑‡∑’¬¡

Backpropagation Algorithm

¢—ÈπµÕπ°“√‡√’¬π√Ÿâ·∫∫·æ√à°√–®“¬¬âÕπ°≈—∫

‡ªìπÕ—≈°Õ√‘∑÷¡∑’Ë „™â „π°“√‡√’¬π√Ÿâ¢Õß‡§√◊Õ¢à“¬

„¬ª√– “∑«‘∏’Àπ÷Ëß∑’Ëπ‘¬¡„™â„π Multi-Layer Perceptron

(MLP) ‡æ◊ËÕª√—∫§à“πÈ”Àπ—°„π‡ âπ‡™◊ËÕ¡µàÕ√–À«à“ß

‚Àπ¥„Àâ‡À¡“– ¡ ‚¥¬°“√ª√—∫§à“π’È®–¢÷Èπ°—∫§«“¡

·µ°µà“ß¢Õß§à“ Output ∑’Ë§”π«≥‰¥â°—∫§à“ Output

∑’ËµâÕß°“√ (Dayhoff, 1990)

¿“æ∑’Ë 1 ‚§√ß √â“ß Backpropagation Neural

Network

°“√∑”ß“π¢Õß‚§√ß¢à“¬ª√– “∑·∫∫·æ√à

°√–®“¬¬âÕπ°≈—∫ (Backpropagation Neural Network)

‡ªìπ«‘∏’°“√Ωñ° Õπ‚§√ß¢à“¬ª√– “∑À≈“¬™—Èπ·∫∫

 àßºà“π‰ª¢â“ßÀπâ“  (Multilayer Feed Forward Neural

Network) ∑’Ëπ‘¬¡„™â°—π´÷Ëßª√–°Õ∫¥â«¬™—Èπ¢âÕ¡Ÿ≈π”‡¢â“

(Input Layer) ™—Èπ´àÕπ (Hidden Layer) ·≈–™—Èπ

º≈≈—æ∏å (Output Layer) ‚¥¬¡’≈—°…≥–°“√ àßºà“π

¢âÕ¡Ÿ≈·∫∫ àßºà“π‰ª¢â“ßÀπâ“µ“¡≈”¥—∫™—Èπ ·≈–‡√’¬π√Ÿâ

ºà“πøíß°å™—Ëπ°“√‡√’¬π√Ÿâ®π‰¥â‡ªìπº≈≈—æ∏åÕÕ°¡“

®“°π—Èπ®÷ßπ”§à“º≈≈—æ∏å∑’Ë‰¥â¡“‡ª√’¬∫‡∑’¬∫°—∫º≈≈—æ∏å

∑’ËµâÕß°“√‡æ◊ËÕÀ“§à“§«“¡§≈“¥‡§≈◊ËÕπ (Error) ‚¥¬

„™â§à“§≈“¥‡§≈◊ËÕπ°”≈—ß Õß∑’ËπâÕ¬∑’Ë ÿ¥ (MSE)

Õ—≈°Õ√‘∑÷¡ª√—∫§à“πÈ”Àπ—°¡’ 4 «‘∏’ ¥—ßπ’È

1. Momentum (MOM)  ‡ªìπ¢—ÈπµÕπ¢Õß

‡√‘Ë¡µâπ„™â§à“ η ¡“°Ê ·≈–≈¥≈ß„π√–À«à“ß°“√ Õπ

¥—ßπ—Èπ§à“πÈ”Àπ—°®–∂Ÿ°ª√—∫‚¥¬ ¡°“√∑’Ë 3

     (3)

‡¡◊ËÕ  k  §◊Õ¥—™π’‡«≈“ (Time Index) À√◊Õ

®”π«π√Õ∫¢Õß°“√ª√—∫ª√ÿß§à“πÈ”Àπ—°

2. Quick Propagation (QP)  ‡ªìπ¢—ÈπµÕπ

«‘∏’°“√‡√’¬π√Ÿâ·∫∫ª√—∫§à“πÈ”Àπ—°∑’Ë „™â ‡«≈“πâÕ¬

·∫∫µâÕß¡’ºŸâ Õπ ·µ°µà“ß®“° Back Propagation

∑’Ë«‘∏’°“√À“§à“πÈ”Àπ—° ¥—ß ¡°“√∑’Ë 4



KKU Res J (GS) 10 (1) : January - March 2010 25

    (4)

‡¡◊ËÕ  ·∑π  §à“πÈ”Àπ—°√Õ∫ªí®®ÿ∫—π

·∑π   §à“πÈ”Àπ—°√Õ∫°àÕπÀπâ“

3. Conjugate Gradient Descent (CGD)

‡ªìπ°“√√«¡‡∑§π‘§¢Õß°“√À“§à“πâÕ¬∑’Ë ÿ¥°—∫¢—Èπ

µÕπ«‘∏’°“√‡§≈◊ËÕπ≈ßµ“¡§«“¡™—π‡¢â“¥â«¬°—π ‚¥¬

‡§≈◊ËÕπ∑’Ë‰ª„π∑‘»∑“ßµ√ß°—π¢â“¡°—∫§à“§«“¡™—π ¥—ß

 ¡°“√∑’Ë 5

     (5)

‚¥¬°“√‡§≈◊ËÕπ≈ßπ—Èπ®–¡’≈—°…≥–‡ªìπ‡ âπ

´‘°·´° ‡æ◊ËÕµâÕß°“√„Àâ‡ âπ´‘°·´°π—Èπ‡√’¬∫¢÷Èπ®÷ß‰¥â

·∑π∑’Ë¢—ÈπµÕπ«‘∏’°“√‡§≈◊ËÕπ≈ßµ“¡§«“¡™—π¥â«¬

 ¡°“√∑’Ë 6

          (6)

‡¡◊ËÕ§à“ ‡°≈“√å  ∂Ÿ°‡≈◊Õ° ·≈–

®—∫§Ÿà°—π‚¥¬„™â°“√ª√–¡“≥ Hessian Matrix ®–

‰¥â«à“

             (7)

¢—ÈπµÕπ«‘∏’π’È “¡“√∂À≈’°‡≈’Ë¬ß°“√‡°‘¥°“√

‡§≈◊ËÕπ∑’Ë·∫∫‡ âπ´‘°·´° ”À√—∫°“√§âπÀ“∑‘»∑“ß„π

√Õ∫µàÕ‰ª

4. Levenberg-Marquardt (LM) ‡ªìπ

¢—ÈπµÕπ«‘∏’ ”À√—∫°“√‡√’¬π√Ÿâ·∫∫ª√—∫§à“πÈ”Àπ—°

(Weight) ¢Õß‚§√ß¢à“¬ª√– “∑‡∑’¬¡ ‚¥¬°“√À“§à“

æ“√“¡‘‡µÕ√å¢Õß ¡°“√‰¡à‡™‘ß‡ âπ ‡æ◊ËÕ≈¥º≈√«¡

°”≈—ß Õß¢Õß§à“º‘¥æ≈“¥≈ß (Sum of Square Error)

‚¥¬°“√„™â°“√‡√’¬π√Ÿâ·∫∫ª√—∫§à“πÈ”Àπ—°·∫∫ Linear

Descent ‡æ◊ËÕ„Àâ√–∫∫≈¥§à“º‘¥æ≈“¥°”≈—ß Õß≈ß„Àâ

‡À≈◊ÕπâÕ¬∑’Ë ÿ¥

    (8)

‡¡◊ËÕ ·∑π  Batch Hessian

·∑π  Jacobian Matrices

I ·∑π  Identity Matrix

µ ·∑π  §à“§ß∑’Ë

°“√§—¥‡≈◊Õ°ªí®®—¬∑’Ë¡’Õ‘∑∏‘æ≈µàÕµ—«·ª√µ“¡

°“√§—¥‡≈◊Õ°ªí®®—¬∑’Ë¡’Õ‘∑∏‘æ≈µàÕµ—«·ª√

µ“¡ ÷́Ëß°Á§◊ÕÕ—µ√“°“√‡°‘¥‡ÀµÿÕ“™≠“°√√¡„™âÀ≈—°

°“√¢Õß  Generalized Regression Neural Network

(GRNN)  ÷́Ëß¡’À≈—°°“√∑”ß“π§◊Õ °“√§—¥‡≈◊Õ°À√◊Õ

À“™ÿ¥¢Õß§à“°≈“ß∑’Ë‡À¡“– ¡ ‡æ◊ËÕ∑”„Àâ‚§√ß¢à“¬„Àâ

§à“º‘¥æ≈“¥¢Õß°“√ª√–¡“≥µË” ‡∑§π‘§°“√À“§à“∑’Ë¥’

∑’Ë ÿ¥ (Optimization Techniques) ´÷Ëß„πß“π«‘®—¬‰¥â

‡≈◊Õ°„™â«‘∏’°“√§—¥‡≈◊Õ°ªí®®—¬∑’ËÕ“»—¬À≈—°°“√¢Õß

GRNN ¡’ 4 «‘∏’ ¥—ßπ’È

1. Forward Stepwise  ‡ªìπ«‘∏’°“√‡≈◊Õ°

™ÿ¥¢âÕ¡Ÿ≈§√—Èß≈– 1 µ—« ‚¥¬‡≈◊Õ°ªí®®—¬∑’Ë¡’§«“¡ —¡æ—π∏å

°—∫µ—«·ª√µ“¡¡“°∑’Ë ÿ¥‡¢â“ Ÿà‚§√ß¢à“¬ ®π°√–∑—Ëß‰¡à¡’

ªí®®—¬µ—«„¥∑’Ë¡’§«“¡ —¡æ—π∏å°—∫µ—«·ª√µ“¡

2. Backward  Stepwise  ‡ªìπ«‘∏’°“√‡≈◊Õ°

ªí®®—¬‡¢â“ Ÿà‚§√ß¢à“¬ ‚¥¬∑’Ë¢—Èπ·√°®–π”ªí®®—¬∑ÿ°µ—«∑’Ë

§“¥«à“®–¡’§«“¡ —¡æ—π∏å°—∫µ—«·ª√µ“¡‡¢â“ Ÿà‚§√ß¢à“¬

®“°π—Èπµ—¥ªí®®—¬∑’Ë‰¡à¡’§«“¡ —¡æ—π∏å°—∫µ—«·ª√µ“¡

ÕÕ°®“° ¡°“√§√—Èß≈–µ—« ®π°√–∑—Ëß‰¡à “¡“√∂µ—¥

ªí®®—¬„¥‰¥âÕ’°

3. Exhaustive Search ‡ªìπ«‘∏’°“√§âπÀ“

§ÿ≥≈—°…≥–∑’Ë‡ªìπ‰ª‰¥â¢Õß™ÿ¥¢âÕ¡Ÿ≈π”‡¢â“ ·≈â«

§—¥‡≈◊Õ°™ÿ¥¢âÕ¡Ÿ≈∑’Ë¡’§ÿ≥≈—°…≥–¥’∑’Ë ÿ¥

4. Genetic Algorithm : GA °“√·°âªí≠À“

‚¥¬«‘∏’‡™‘ßæ—π∏ÿ°√√¡  ‡æ◊ËÕ„Àâ‰¥â®ÿ¥∑’Ë‡À¡“– ¡∑’Ë ÿ¥

‡ªìπ‡∑§π‘§°“√ ÿà¡§âπªí≠À“∑’Ë ≈—∫´—∫´âÕπ ÷́Ëß„π

ªí≠À“°“√À“§à“ Ÿß ÿ¥À√◊ÕµË” ÿ¥¢Õßøíß°å™—ππ—Èπ  Search

Space Õ“®®–¡’§à“∑’Ë‰¡àµàÕ‡π◊ËÕß·≈–∫àÕ¬§√—Èß∑’Ë¡’§à“

 Ÿß ÿ¥À√◊ÕµË” ÿ¥À≈“¬§à“ GA ®–§âπÀ“§à“ Ÿß ÿ¥À√◊Õ

µË” ÿ¥¢Õßøíß°å™—π‚¥¬„™â°≈ÿà¡¢Õß§à“‡√‘Ë¡µâπ°≈ÿà¡Àπ÷Ëß

∑’Ë ÿà¡¡“‰¥â·≈â«ªïπÀ“§à“ Ÿß ÿ¥À√◊ÕµË” ÿ¥„π Search

Space æ√âÕ¡°—π∑—Èß°≈ÿà¡

ß“π«‘®—¬∑’Ë‡°’Ë¬«¢âÕß

Redmond and Baveja (2002) ‰¥â∑”°“√

»÷°…“·≈–æ—≤π“´Õø∑å·«√å√–∫∫ Crime Similarity

System (CSS) ¡“™à«¬„π°“√®—¥‡°Á∫¢âÕ¡Ÿ≈·≈–
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·≈°‡ª≈’Ë¬π¢âÕ¡Ÿ≈¥â“π‡»√…∞»“ µ√å ¥â“πÕ“™≠“°√√¡

·≈–¥â“π‡°’Ë¬«°—∫°“√∫—ß§—∫§¥’¢Õß‡¡◊Õßµà“ßÊ ´÷Ëß

ª√–°Õ∫¥â«¬¢âÕ¡Ÿ≈¢Õß·µà≈–™ÿ¡™π ¢âÕ¡Ÿ≈∑’Ë®—¥‡°Á∫

®–∂Ÿ°π”‰ª„™â„π°“√«‘®—¬ª√–°Õ∫°“√°”Àπ¥·ºπ

·¡à∫∑ ·≈– π—∫ πÿπ√–∫∫ß“π¥â“π∞“π¢âÕ¡Ÿ≈

π‘®√‘π∑√å (2552)  »÷°…“·∫∫®”≈Õß‚§√ß¢à“¬

ª√– “∑‡∑’¬¡ ”À√—∫°“√«‘‡§√“–Àå§ÿ≥¿“æ∫—≥±‘µ

‚¥¬„™â‚§√ß¢à“¬ª√– “∑‡∑’¬¡·∫∫·æ√à°√–®“¬

¬âÕπ°≈—∫ æ∫«à“¡’ª√– ‘∑∏‘¿“æ¥’°«à“°“√«‘‡§√“–Àå

∑“ß ∂‘µ‘  ‚¥¬«—¥ª√– ‘∑∏‘¿“æ®“°§à“ —¡ª√– ‘∑∏‘Ï

°“√µ—¥ ‘π„® (R-Square : R2) ·≈–§à“§≈“¥‡§≈◊ËÕπ

 —¡∫Ÿ√≥å‡©≈’Ë¬ (MAE)

«‘∏’°“√¥”‡π‘π°“√«‘®—¬

¢âÕ¡Ÿ≈ª√–™“°√·≈–°≈ÿà¡µ—«Õ¬à“ß

¢âÕ¡Ÿ≈∑’Ë„™â„π°“√«‘®—¬π’È‡ªìπ¢âÕ¡Ÿ≈∑’Ë‰¥â®“°

°“√ ”√«®®“° Community ´÷Ëßª√–°Õ∫‰ª¥â«¬™ÿ¡™π

‡¡◊Õß ·≈–√—∞ µà“ßÊ „π À√—∞Õ‡¡√‘°“ √«¡®”π«π

∑—Èß ‘Èπ 1994 Community ·≈–ªí®®—¬µà“ßÊ ∑’Ë¡’

Õ‘∑∏‘æ≈µàÕ°“√‡°‘¥‡ÀµÿÕ“™≠“°√√¡√ÿπ·√ß√«¡∑—Èß ‘Èπ

123 ªí®®—¬ ‚¥¬‡ªìπªí®®—¬∑’Ëπ”¡“‡ªìπµ—«·ª√Õ‘ √–

®”π«π 122 ªí®®—¬ ·≈–‡ªìπµ—«·ª√µ“¡Õ’° 1 ªí®®—¬

¢âÕ¡Ÿ≈∑’Ë®–π”‰ª„™â„π°“√«‘‡§√“–Àå‰¥âπ”¡“ºà“π

°√–∫«π°“√¢Õß Data Cleaning ÷́Ëß¡’ 2 «’∏’

√“¬≈–‡Õ’¬¥¥—ßπ’È

«‘∏’∑’Ë 1 µ √ « ®   Õ ∫ ¢â Õ ¡Ÿ ≈ „ π · µà ≈ –

Community ∂â“À“°æ∫«à“·∂«„¥¡’§à“ Missing Value

®–µ—¥ Community π—ÈπÕÕ°‰ª∑—Èß·∂«®÷ß∑”„Àâ‡À≈◊Õ

Community ‡æ’¬ß 319  à«π®”π«πªí®®—¬¬—ß§ß‡∑à“‡¥‘¡

«‘∏’∑’Ë 2 µ√«® Õ∫¢âÕ¡Ÿ≈„π·µà≈–ªí®®—¬

∂â“À“°æ∫«à“ªí®®—¬„¥¡’§à“ Missing Value ®–µ—¥

ªí®®—¬π—ÈπÕÕ°‰ª∑—Èß§Õ≈—¡πå®÷ß∑”„Àâ‡À≈◊Õªí®®—¬‡æ’¬ß

101 ªí®®—¬ ‚¥¬‡ªìπªí®®—¬∑’Ë„™â‡ªìπµ—«·ª√Õ‘ √– 100

ªí®®—¬ ·≈–µ—«·ª√µ“¡Õ’° 1 ªí®®—¬  à«π Community

¡’®”π«π‡∑à“‡¥‘¡

¢—ÈπµÕπ°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

¢—ÈπµÕπ∑’Ë 1 §—¥‡≈◊Õ°°≈ÿà¡ªí®®—¬∑’Ë¡’§à“

 À —¡æ—π∏åµàÕ°“√‡°‘¥Õ“™≠“°√√¡ Ÿß ·≈â«∑”°“√

∑¥ Õ∫π—¬ ”§—≠∑“ß ∂‘µ‘¥â«¬ T-Test ‡æ◊ËÕÀ“∑‘»∑“ß

¢Õß§«“¡ —¡æ—π∏å

¢—ÈπµÕπ∑’Ë 2 §—¥‡≈◊Õ°°≈ÿà¡ªí®®—¬∑’Ë¡’§à“

 À —¡æ—π∏å Ÿß¡“·∫àß™ÿ¥¢âÕ¡Ÿ≈ ”À√—∫°“√«‘‡§√“–Àå

ÕÕ°‡ªìπ 2 ™ÿ¥ ‚¥¬™ÿ¥∑’Ë 1 ª√–°Õ∫¥â«¬¢âÕ¡Ÿ≈ Train:

Validation:Test ‡ªìπ 80 % : 5% : 15%  ·≈–™ÿ¥∑’Ë 2

‡ªìπ 90% : 5% : 5%

¢—ÈπµÕπ∑’Ë 3 §—¥‡≈◊Õ°ªí®®—¬∑’ËÕ∏‘∫“¬°“√

‡°‘¥‡ÀµÿÕ“™≠“°√√¡¥â«¬«‘∏’∑“ß ∂‘µ‘‚¥¬«‘∏’°“√«‘‡§√“–Àå

∂¥∂Õ¬æÀÿ§Ÿ≥·∫∫¢—ÈπµÕπ (Stepwise Multiple

Regression Analysis) ·≈–‚§√ß¢à“¬ª√– “∑‡∑’¬¡

·∫∫·æ√à°√–®“¬¬âÕπ°≈—∫ (Backpropagation

Algorithm)

¢—ÈπµÕπ∑’Ë 4  √â“ßµ—«·∫∫∑’Ë®–„™â‡ªìπ ¡°“√

æ¬“°√≥å¥â«¬¢âÕ¡Ÿ≈‡√‘Ë¡µâπ

¢—ÈπµÕπ∑’Ë 5 ∑”°“√æ¬“°√≥å‚¥¬„™â«‘∏’

µà“ßÊ ‡æ◊ËÕæ¬“°√≥å§à“®“°¢âÕ¡Ÿ≈∑¥ Õ∫

°“√«—¥ª√– ‘∑∏‘¿“æ§«“¡·¡àπ¬”¢Õß°“√æ¬“°√≥å

1. §à“ —¡∫Ÿ√≥å¢Õß§à“§≈“¥‡§≈◊ËÕπ‡©≈’Ë¬

(Mean Absolute Error : MAE)  ¢Õß™ÿ¥¢âÕ¡Ÿ≈∑¥ Õ∫

(9)

‡¡◊ËÕ e
i

·∑π º≈µà“ß√–À«à“ß§à“¢âÕ¡Ÿ≈®√‘ß·≈–

§à“æ¬“°√≥å

n ·∑π  ¢âÕ¡Ÿ≈„π°“√æ¬“°√≥å

2. §«“¡·¡àπ¬”¢Õß°“√æ¬“°√≥å«—¥®“°

§à“ —¡ª√– ‘∑∏‘Ï°“√µ—¥ ‘π„® (R-Square : R2)

º≈°“√∑¥≈Õß

°“√§—¥‡≈◊Õ°ªí®®—¬‚¥¬‚§√ß¢à“¬ª√– “∑‡∑’¬¡

º≈°“√§—¥‡≈◊Õ°ªí®®—¬∑’Ë‡À¡“– ¡∑’Ë “¡“√∂

Õ∏‘∫“¬°“√‡°‘¥‡ÀµÿÕ“™≠“°√√¡‰¥â‡ªìπÕ¬à“ß¥’  ª√“°Ø

º≈°“√∑¥≈Õß¥—ßµ“√“ß∑’Ë 1
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µ“√“ß∑’Ë 1 º≈°“√§—¥‡≈◊Õ°ªí®®—¬∑’Ë¡’º≈µàÕÕ—µ√“°“√

‡°‘¥‡ÀµÿÕ“™≠“°√√¡¥â«¬À≈—°°“√¢Õß

GRNN

«‘∏’°“√ §à“§«“¡

             º≈°“√§—¥‡≈◊Õ°ªí®®—¬ §—¥‡≈◊Õ° ‡À¡“– ¡

(Fitness)

™ÿ¥∑’Ë 1  PctPopUnderPov,

PctKids2Par,

PctHousNoPhone

™ÿ¥∑’Ë 2  PctPopUnderPov,

FemalePctDiv, TotalPctDiv,

PctKids2Par, PctYoungKids2Par,

PctTeen2Par, PctHousNoPhone

™ÿ¥∑’Ë 3  medIncome, medFamInc,

perCapInc, PctUnemployed,

PctYoungKids2Par, PctPersOwnOccup,

RacialMatchCommPol

®“°µ“√“ß∑’Ë 1 æ∫«à“ ªí®®—¬™ÿ¥∑’Ë 3 „Àâ§à“

§«“¡‡À¡“– ¡¡“°∑’Ë ÿ¥‡∑à“°—∫ 61.9915 ¥â«¬«‘∏’

Genetic Algorithm ‡¡◊ËÕ°”Àπ¥§«“¡πà“®–‡ªìπ

¢Õß°“√¢â“¡ “¬æ—π∏ÿå (Crossover rate)∑’Ë  80%

®”π«πªí®®—¬∑’Ë∂Ÿ°§—¥‡≈◊Õ°∑—ÈßÀ¡¥ 7 ªí®®—¬ ‰¥â·°à

ªí®®—¬§√Õ∫§√—« (‰¡à¡’‡ß◊ËÕπ‰¢∑“ß “¬‡≈◊Õ¥) ∑’Ë¡’∞“π–

ª“π°≈“ß (medIncome)  ªí®®—¬®”π«π§√Õ∫§√—«

(¡’‡ß◊ËÕπ‰¢ “¬‡≈◊Õ¥‡¥’¬«°—π) ∑’Ë¡’∞“π–ª“π°≈“ß

(medFamInc)  ªí®®—¬®”π«π√“¬‰¥âµàÕ‡¡◊Õß (perCapInc)

ªí®®—¬®”π«π‡ªÕ√å‡´Áπµå¢Õßª√–™“°√∑’Ë„™â·√ßß“π·≈–

«à“ßß“π´÷Ëß¡’Õ“¬ÿµ—Èß·µà 16 ªï ¢÷Èπ‰ª (PctUnemployed)

ªí®®—¬®”π«π‡ªÕ√å‡ Á́πµå¢Õß‡¥Á°∑’Ë¡’Õ“¬ÿ 4 ªï ·≈–Õ¬Ÿà

¿“¬„µâ°“√¥Ÿ·≈¢Õß 2 §√Õ∫§√—« (PctYoungKids-

2Par)  ªí®®—¬‡ªÕ√å‡´Áπµå¢Õßª√–™“°√∑’Ëæ—°Õ“»—¬Õ¬Ÿà

∫â“π¢Õßµπ‡Õß (PctPersOwnOccup) ·≈–ªí®®—¬∑’Ë

· ¥ß∂÷ß —¥ à«π§«“¡ —¡æ—π∏å√–À«à“ß®”π«π‡®â“Àπâ“∑’Ë

µ”√«®∑’ËªØ‘∫—µ‘Àπâ“∑’ËµàÕ¢π“¥™ÿ¡™π·µà≈–·Ààß

(RacialMatchCommPol)

°“√«—¥ª√– ‘∑∏‘¿“æ§«“¡·¡àπ¬”¢Õß°“√æ¬“°√≥å

ªí®®—¬∑’Ë§—¥‡≈◊Õ°‰¥â∑—Èß 3 ™ÿ¥ ®–π”‡¢â“ Ÿà

°√–∫«π°“√æ¬“°√≥åÕ—µ√“°“√‡°‘¥‡ÀµÿÕ“™≠“°√√¡

‚¥¬„™â‚§√ß¢à“¬ª√– “∑‡∑’¬¡·∫∫·æ√à°√–®“¬

¬âÕπ°≈—∫ (Backpropagation Algorithm) ‡æ◊ËÕ‡≈◊Õ°

®”π«π™—Èπ´àÕπ·≈–®”π«π‚Àπ¥„π™—Èπ´àÕπ∑’Ë‡À¡“– ¡

°—∫™ÿ¥¢âÕ¡Ÿ≈ ·≈â« √â“ß·∫∫®”≈Õß¢Õß∑—Èß 3 ™ÿ¥ªí®®—¬

‚¥¬«—¥®“°§à“§«“¡‡À¡“– ¡ (Fitness) º≈°“√∑¥≈Õß

À“®”π«π‚Àπ¥„π™—Èπ´àÕπ·≈–·∫∫®”≈Õß¢Õß™ÿ¥ªí®®—¬

∑’Ë‡À¡“– ¡ ”À√—∫°“√‡√’¬π√Ÿâª√—∫§à“πÈ”Àπ—°√–À«à“ß

Àπà«¬ª√–¡«≈º≈∑—Èß 4 «‘∏’ º≈°“√∑¥≈Õß¥—ßµ“√“ß∑’Ë 2

µ“√“ß∑’Ë 2 ·∫∫®”≈Õß¢Õß™ÿ¥ªí®®—¬ ÷́Ëß«—¥®“°§à“

§«“¡‡À¡“– ¡ (Fitness)

ªí®®—¬ Hidden Input Node Output ·∫∫®”≈Õß Fitness

™ÿ¥∑’Ë 1 1 3 4 1 [3-4-1] 4.4183

™ÿ¥∑’Ë 2 1 7 13 1 [7-13-1] 5.8105

™ÿ¥∑’Ë 3 1 7 18 1 [7-18-1] 5.4901

®“°µ“√“ß∑’Ë 2 ‡ªìπ°“√À“·∫∫®”≈Õß∑’Ë„Àâ

§à“§«“¡‡À¡“– ¡¡“°∑’Ë ÿ¥¢Õß·µà≈–™ÿ¥ªí®®—¬ ‚¥¬

§—¥‡≈◊Õ°®”π«π™—Èπ´àÕπ ·≈–®”π«π‚Àπ¥„π™—Èπ´àÕπ

æ∫«à“ªí®®—¬™ÿ¥∑’Ë 1 ¡’·∫∫®”≈Õß‚§√ß¢à“¬‡ªìπ

[3-4-1] ªí®®—¬™ÿ¥∑’Ë 2 ¡’·∫∫®”≈Õß‚§√ß¢à“¬‡ªìπ

[7-13-1] ·≈–ªí®®—¬™ÿ¥∑’Ë 3 ¡’·∫∫®”≈Õß‚§√ß¢à“¬

‡ªìπ [7-18-1] ®“°π—Èππ”·∫∫®”≈Õß∑—ÈßÀ¡¥‰ª∑”°“√

∑¥≈Õßª√—∫§à“πÈ”Àπ—°√–À«à“ßÀπà«¬ª√–¡«≈º≈¥â«¬

Õ—≈°Õ√‘∑÷¡∑—Èß 4 «‘∏’ ‰¥â·°à Quick Propagation,

Conjugate Gradient Descent, Levenberg-Marquardt

·≈– Momentum ‚¥¬·∫àß —¥ à«π™ÿ¥¢âÕ¡Ÿ≈ Train:

Validation:Test ‡ªìπ 2 ·∫∫ ‰¥â·°à 80:5:15 ·≈–

90:5:5 ‰¥âº≈°“√§—¥‡≈◊Õ°¥—ßπ’È

µ“√“ß∑’Ë 3 · ¥ßº≈°“√§—¥‡≈◊Õ°·∫∫®”≈Õß∑’Ë¡’§à“

 —¡ª√– ‘∑∏‘Ï°“√µ—¥ ‘π„®¡“°∑’Ë ÿ¥

·∫∫®”≈Õß R-Square MAE

[3-4-1] 0.6397 0.1344

[7-13-1] 0.6783 0.1279

[7-18-1] 0.7708 0.1008

45.9190

61.9512

61.9915

Forward

Stepwise

Backward

Stepwise

Genetic

Algorithm
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®“°µ“√“ß∑’Ë 3  º≈°“√æ¬“°√≥å®“°™ÿ¥

¢âÕ¡Ÿ≈ªí®®—¬™ÿ¥∑’Ë 3  æ∫«à“·∫∫®”≈Õß‚§√ß¢à“¬

[7-18-1] ´÷Ëß„™â°“√ª√—∫§à“πÈ”Àπ—°¥â«¬«‘∏’ Quick

Propagation (QP) ·≈–·∫àß —¥ à«π‡ªÕ√å‡´Áπµå

¢Õß¢âÕ¡Ÿ≈ Train:Validation:Test  ‡ªìπ 80:5:15

 “¡“√∂«—¥§à“ —¡∫Ÿ√≥å¢Õß§à“§≈“¥‡§≈◊ËÕπ‡©≈’Ë¬πâÕ¬

∑’Ë ÿ¥‡∑à“°—∫ 0.1008 ·≈–§à“ —¡ª√– ‘∑∏‘Ï°“√µ—¥ ‘π„®

(R-Square) ¡“°∑’Ë ÿ¥‡∑à“°—∫ 0.7708

ª√– ‘∑∏‘¿“æ§«“¡·¡àπ¬”√–À«à“ß°“√«‘‡§√“–Àå

¥â«¬‚§√ß¢à“¬ª√– “∑‡∑’¬¡·≈–«‘∏’°“√∑“ß ∂‘µ‘

· ¥ß°“√‡ª√’¬∫‡∑’¬∫¥—ßª√“°Ø„πµ“√“ß∑’Ë 4

µ“√“ß∑’Ë 4 ‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æº≈¢Õß°“√§—¥

‡≈◊Õ°ªí®®—¬¥â«¬ GRNN ·≈–«‘∏’∑“ß ∂‘µ‘

         «‘∏’°“√æ¬“°√≥å R-Square MAE

Stepwise Multiple

Regression Analysis

Artificial Neural Network

(Back Propagation Algorithm)

ª√– ‘∑∏‘¿“æ§«“¡·¡àπ¬”®“°«‘∏’°“√∑“ß

 ∂‘µ‘·≈–‚§√ß¢à“¬ª√– “∑‡∑’¬¡  “¡“√∂æ≈ÁÕµ‡ªìπ

°√“ø‡ª√’¬∫‡∑’¬∫· ¥ß¥—ßª√“°Ø„π¿“æ∑’Ë 2

¿“æ∑’Ë 2 °√“ø· ¥ß°“√‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ

¢Õß°“√æ¬“°√≥åÕ—µ√“°“√‡°‘¥‡Àµÿ

Õ“™≠“°√√¡

®“°µ“√“ß∑’Ë 4 ·≈–¿“æ∑’Ë 2 ‡ªìπº≈°“√

∑¥≈Õß®“°°“√π”¢âÕ¡Ÿ≈∑’Ëºà“π°“√§—¥‡≈◊Õ°‡∫◊ÈÕßµâπ

¥â«¬«‘∏’∑’Ë 1 ¡“∑”°“√«‘‡§√“–Àå æ∫«à“º≈°“√æ¬“°√≥å

™ÿ¥¢âÕ¡Ÿ≈∑¥ Õ∫¥â«¬·∫∫®”≈Õß‚§√ß¢à“¬ª√– “∑

‡∑’¬¡·∫∫·æ√à°√–®“¬¬âÕπ°≈—∫„Àâ§à“ —¡ª√– ‘∑∏‘Ï

°“√µ—¥ ‘π„® (R-Square) ‡∑à“°—∫ 0.7708 ·≈–

§à“§≈“¥‡§≈◊ËÕπ —¡∫Ÿ√≥å‡©≈’Ë¬‡∑à“°—∫ 0.1008  à«π«‘∏’

°“√«‘‡§√“–Àå∂¥∂Õ¬æÀÿ§Ÿ≥·∫∫¢—ÈπµÕπ „Àâ§à“

 —¡ª√– ‘∑∏‘Ï°“√µ—¥ ‘π„® (R-Square) ‡∑à“°—∫ 0.6520

·≈–§à“§≈“¥‡§≈◊ËÕπ —¡∫Ÿ√≥å‡©≈’Ë¬ (MAE) ‡∑à“°—∫

0.1010

ªí®®—¬∑’Ë∂Ÿ°§—¥‡≈◊Õ°‚¥¬„™âÀ≈—°°“√¢Õß

GRNN ¡’∑—ÈßÀ¡¥ 7 ªí®®—¬  à«π°“√§—¥‡≈◊Õ°‚¥¬„™â

À≈—° ∂‘µ‘¡’∑—ÈßÀ¡¥ 9 ªí®®—¬ ·≈–‡ª√’¬∫‡∑’¬∫§«“¡

 —¡æ—π∏å¢Õß·µà≈–ªí®®—¬√«¡∑—Èßª√– ‘∑∏‘¿“æ¢Õß

°“√æ¬“°√≥å¥—ßª√“°Ø„πµ“√“ß∑’Ë 5

µ“√“ß∑’Ë 5 ‡ª√’¬∫‡∑’¬∫ªí®®—¬∑’Ë∂Ÿ°§—¥‡≈◊Õ°‚¥¬ GA

·≈–«‘∏’°“√«‘‡§√“–Àå∂¥∂Õ¬æÀÿ§Ÿ≥·∫∫

¢—ÈπµÕπ

®“°µ“√“ß∑’Ë 5 æ∫«à“ª√– ‘∑∏‘¿“æ§«“¡

·¡àπ¬”¢Õß°“√æ¬“°√≥å¥â«¬«‘∏’‚§√ß¢à“¬ª√– “∑‡∑’¬¡

·∫∫·æ√à°√–®“¬¬âÕπ°≈—∫¡’ª√– ‘∑∏‘¿“æ„π°“√

æ¬“°√≥åÕ—µ√“°“√‡°‘¥‡°‘¥Õ“™≠“°√√¡‰¥â∂÷ß  77.08 %

0.6520

0.7708

0.1010

0.1008
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 √ÿªº≈°“√«‘®—¬

ß“π«‘®—¬π’È‰¥â»÷°…“·≈–§—¥‡≈◊Õ°ªí®®—¬∑’Ë¡’

º≈Õ‘∑∏‘æ≈µàÕ°“√‡°‘¥Õ“™≠“°√√¡ ¥â«¬À≈—°°“√¢Õß

GRNN ÷́Ëß¡’∑—ÈßÀ¡¥ 7 ªí®®—¬  ·≈–§—¥‡≈◊Õ°®”π«π

™—Èπ´àÕπ∑’Ë‡À¡“– ¡‰¥â 1 ™—Èπ´àÕπ 18 ‚Àπ¥„π™—Èπ´àÕπ

¥â«¬Õ—≈°Õ√‘∑÷¡ Quick Propagation ª√—∫§à“πÈ”Àπ—°

√–À«à“ßª√–¡«≈º≈ µ—«·∫∫®”≈Õß §◊Õ [7-18-1]

·≈– “¡“√∂ √ÿª‰¥â 2 ª√–‡¥Áπ¥—ßπ’È

1. °“√‡ª√’¬∫‡∑’¬∫§«“¡ “¡“√∂„π°“√

æ¬“°√≥å°“√‡°‘¥Õ“™≠“°√√¡¥â«¬‚§√ß¢à“¬ª√– “∑

‡∑’¬¡  ·≈–«‘∏’°“√«‘‡§√“–Àå∂¥∂Õ¬æÀÿ§Ÿ≥ æ∫«à“

°“√æ¬“°√≥å¥â«¬‚§√ß¢à“¬ª√– “∑‡∑’¬¡¡’§«“¡

 “¡“√∂„π°“√æ¬“°√≥å°“√‡°‘¥‡ÀµÿÕ“™≠“°√√¡‰¥â

ª√–¡“≥ 77.08% ¡’§à“§≈“¥‡§≈◊ËÕπ —¡∫Ÿ√≥å‡©≈’Ë¬

‡∑à“°—∫ 0.1008 ÷́Ëß∂◊Õ«à“¡’ª√– ‘∑∏‘¿“æ„π°“√Õ∏‘∫“¬

°“√‡°‘¥Õ“™≠“°√√¡‰¥â Ÿß°«à“«‘∏’∑“ß¥â“π ∂‘µ‘ ‡π◊ËÕß®“°

«‘∏’°“√«‘‡§√“–Àå∂¥∂Õ¬æÀÿ§Ÿ≥¡’¢âÕ°”Àπ¥‡∫◊ÈÕßµâπ∑’Ë

‡§√àß§√—¥  ·µà‚§√ß¢à“¬ª√– “∑‡∑’¬¡‰¡à¡’¢âÕ°”Àπ¥

‡∫◊ÈÕßµâπ ¡’‡æ’¬ß™—Èπ´àÕπ∑’Ë “¡“√∂‡√’¬π√Ÿâ·≈–ª√—∫§à“

„πÀπà«¬ª√–¡«≈º≈¢Õß¢âÕ¡Ÿ≈π”‡¢â“°àÕπ∑’Ë®– àß

º≈≈—æ∏åÕÕ°¡“

2. ªí®®—¬∑’Ë¡’Õ‘∑∏‘æ≈µàÕ°“√‡°‘¥Õ“™≠“°√√¡

‰¥â·°à ªí®®—¬∑“ß¥â“π§√Õ∫§√—«∑’Ë¡’∞“π–ª“π°≈“ß   (´÷Ëß

·∫àß‡ªìπ§√Õ∫§√—«‚¥¬ “¬‡≈◊Õ¥·≈–‰¡à¡’‡ß◊ËÕπ‰¢∑“ß

 “¬‡≈◊Õ¥) ªí®®—¬¥â“π®”π«π√“¬‰¥âµàÕ‡¡◊Õß  ªí®®—¬

¥â“π‡ªÕ√å‡´Áπµå¢Õßª√–™“°√∑’Ë„™â·√ßß“π·≈–«à“ßß“π

´÷Ëß¡’Õ“¬ÿµ—Èß·µà 16 ªï¢÷Èπ‰ª  ªí®®—¬¥â“π‡ªÕ√å‡´Áπµå

¢Õß‡¥Á°∑’Ë¡’Õ“¬ÿ 4 ªï ·≈–Õ¬Ÿà¿“¬„µâ°“√¥Ÿ·≈¢Õß

2 §√Õ∫§√—«  ªí®®—¬¥â“π‡ªÕ√å‡´Áπµå¢Õßª√–™“°√

∑’Ëæ—°Õ“»—¬Õ¬Ÿà∫â“π¢Õßµπ‡Õß ·≈–ªí®®—¬¥â“π —¥ à«π

§«“¡ —¡æ—π∏å√–À«à“ß®”π«π‡®â“Àπâ“∑’Ëµ”√«®µàÕ¢π“¥

™ÿ¡™π·µà≈–·Ààß ´÷Ëß®“°°“√«‘‡§√“–Àåªí®®—¬∑—ÈßÀ¡¥

¥â«¬‡ âπ·π«‚πâ¡¢Õß°“√‡°‘¥Õ“™≠“°√√¡µàÕ·µà≈–

ªí®®—¬·≈â«æ∫«à“¡’‡æ’¬ß 1 ªí®®—¬§◊Õªí®®—¬¥â“π‡ªÕ√å‡´Áπµå

¢Õßª√–™“°√∑’Ë„™â·√ßß“π·≈–«à“ßß“π´÷Ëß¡’Õ“¬ÿµ—Èß·µà

16  ªï ¢÷Èπ‰ª ¡’§«“¡ —¡æ—π∏å‡™‘ß∫«°µàÕ°“√‡°‘¥‡Àµÿ

Õ“™≠“°√√¡π—Ëπ§◊Õ ¬‘Ëßªí®®—¬π’È¡’ª√‘¡“≥‡æ‘Ë¡¢÷Èπ‡∑à“

‰À√à·≈â«®– àßº≈„ÀâÕ—µ√“°“√‡°‘¥‡ÀµÿÕ“™≠“°√√¡

‡æ‘Ë¡¡“°¢÷Èπ¥â«¬  à«πÕ’° 6 ªí®®—¬∑’Ë‡À≈◊Õæ∫«à“‡ âπ

·π«‚πâ¡¡’§«“¡ —¡æ—π∏å‡™‘ß≈∫µàÕ°“√‡°‘¥Õ“™≠“°√√¡

π—Ëπ§◊Õ ¬‘Ëßªí®®—¬‡À≈à“π’È¡’®”π«π‡æ‘Ë¡¡“°¢÷Èπ‡∑à“‰À√à

·≈â«®–∑”„Àâ°“√‡°‘¥Õ“™≠“°√√¡≈¥πâÕ¬≈ß‡∑à“π—Èπ

¢âÕ‡ πÕ·π–

1. „π° “ √§— ¥ ‡ ≈◊ Õ °ªí ® ®— ¬ ‡ ÀÁ π ‰¥â «à “

ª√– ‘∑∏‘¿“æ¢Õß°“√æ¬“°√≥åÕ¬Ÿà„π‡°≥±å§àÕπ¢â“ß

 Ÿß´÷Ëß«—¥§à“ —¡ª√– ‘∑∏‘Ï°“√µ—¥ ‘π„®‰¥â‡∑à“°—∫ 0.7708

´÷Ëß¬—ß‰¡àÕ¬Ÿà„π‡°≥±å∑’Ë ŸßæÕ ∑—Èßπ’È‡π◊ËÕß¡“®“°ªí®®—¬∑’Ë

π”¡“«‘‡§√“–Àå¡’‡©æ“–ªí®®—¬∑’Ë‡°’Ë¬«¢âÕß°—∫‡©æ“–

¥â“π —ß§¡·≈–‡»√…∞°‘® ‡∑à“π—Èπ ¥—ßπ—Èπ¢âÕ¡Ÿ≈∑’Ëπ”¡“

∑”°“√«‘®—¬„π§√—ÈßµàÕ‰ª À“°¡’°“√æ‘®“√≥“π”ªí®®—¬

∑“ß¥â“π»“ π“ ªí®®—¬¥â“π°“√‡¡◊Õß À√◊Õªí®®—¬Õ◊ËπÊ

∑’Ë‡°’Ë¬«¢âÕß¡“æ‘®“√≥“√à«¡¥â«¬ ®–∑”„Àâº≈≈—æ∏åπà“

‡™◊ËÕ∂◊Õ ·≈–‡æ‘Ë¡ª√– ‘∑∏‘¿“æ¢Õß·∫∫®”≈Õß¡“°¬‘Ëß¢÷Èπ

2. √Ÿª·∫∫°“√®—¥‡°Á∫∞“π¢âÕ¡Ÿ≈Õ“™≠“°√√¡

·≈–°√–∫«π°“√«‘®—¬  “¡“√∂π”¡“ª√–¬ÿ°µå„™â‡ªìπ

°√≥’»÷°…“‡æ◊ËÕ„Àâ∫√√≈ÿ‡ªÑ“À¡“¬µ“¡·ºπ¬ÿ∑∏»“ µ√å

¢Õß·ºπ·¡à∫∑‡∑§‚π‚≈¬’ “√ π‡∑»·≈–°“√ ◊ËÕ “√

(©∫—∫∑’Ë 2)  Ì“π—°ß“πµÌ“√«®·Ààß™“µ‘ æ.». 2552 -

2556

‡Õ° “√Õâ“ßÕ‘ß

°ÿ≥±≈’ ‡«™ “√. 2546. °“√«‘®—¬°“√µ≈“¥. æ‘¡æå§√—Èß

∑’Ë 4. °√ÿß‡∑æœ: ®ÿÃ“≈ß°√≥å ¡À“«‘∑¬“≈—¬.

π‘®√‘π∑√å ™Ÿ√“…’. 2552. ·∫∫®”≈Õß‚§√ß¢à“¬ª√– “∑

‡∑’¬¡ ”À√—∫°“√«‘‡§√“–Àå§ÿ≥¿“æ∫—≥±‘µ.

«‘∑¬“π‘æπ∏åª√‘≠≠“«‘∑¬“»“ µ√¡À“∫—≥±‘µ

 “¢“«‘™“‡∑§‚π‚≈¬’ “√ π‡∑». ∫—≥±‘µ

«‘∑¬“≈—¬ ¡À“«‘∑¬“≈—¬¢Õπ·°àπ.

æ√™—¬† ¢—πµ’, ∏—™™—¬†ªîµ–π‘≈–∫ÿµ√†·≈–Õ—»«‘π «—≤π«‘∫Ÿ≈¬å.

2543. ∑ƒ…Æ’·≈–ß“π«‘®—¬∑“ßÕ“™≠“«‘∑¬“.

°√ÿß‡∑æœ: ∫√‘…—∑∫ÿä§‡πÁ∑ ®”°—¥.
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