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Research Data Science analysis and prediction in support of the decision
to planning Goat production.
Researcher Worachai Srimuang

Major Department of Technology Computer
Faculty of Agricultural Technology and Industrial Technology,
Phetchabun Rajabhat University Year 2023

Abstract

The prediction meat goat growth data for modeling and forecasting of mixed
breed meat goats Comparison between Linear Regression (SLR) and Multi Linear
Regression (MLR) algorithms, showing each data as a dot (Scatter) according to the
growth rate and weight, training rate 809%, testing rate 20% to be analyzed to determine
the rate. Growth of meat goats aged 0 — 4 months, 4-12 months and 12-24 months,
growth rates at birth 0 — 4 months, Bore-Thai native and Anglo- Nubian breeds
Indigenous Thai, found that these 2 strains were growing at birth 0 months to 4 months
at 15-17 ke. and black species Bango-Anglo-Nubian have similar growth rates Growth
rate from 4 months to 12 months of age. Bor-Thai Native. The growth rate is between
80-90 ke. Anglo-Nubian-Thai native species. There is a smaller proportion, between 60-
70 kg. Bor-Gol-Nubian species 55-70 kg. Black species. Bango-Anglo-Nubian There was
a very spreading growth at 30-70 kg. The growth rate was from 12 months to 24
months of age. Bor-Thai native. The growth rate is between 60-100 kg. Anglo-Nubian-
Thai native species. has a much smaller ratio Bore-Gol Nubian breed 85-90 kg. Black
breed. Bango-Anglo-Nubian It has a fairly large distribution of growth at 75-80 ke.

Results obtained from predicting growth data of beef goats with the Multi Linear
Regression algorithm can predict goats that will grow up and be ready to be sold in
the future. or cost estimation within the farm Including being able to be used in farm
management, feeding, preparing breeders as well as preparations for export to the
slaughterhouse and exports to foreign countries Models or models from data science
algorithms are used to make decisions. Including goats that are suitable for breeding

fathers as models for goat-sheep community enterprise groups. Mueang Phetchabun
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District Phetchabun Province and groups of farmers who are interested in applying
computer technology to their farms or those who are about to start raising meat goats

in the future.
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v cw | d' &

Sendmandueiteya (Data Products) lnsndndnaiveyania1uiniian NAeesAnIwg

Y 9

o

arlayayn gl waznsdnduls Fuilvgsialasudiwuzdl Msusns nsviwne n1s
Ardaula NTaUANAR LuuTIaes JUKUY nIvuIuiAd 1n3edlle viseszuutievilvianinse
drgsfaAunslugidunisngndedls ludnesdunisiinisnain@dvia (Digital Marketing)

P397790N Ul WS 99DY [8]

Domain
Expertise

Science

Computer Maths &

Science Machine Statistics
Learning
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YA

JUN 2.16 LARIUNUNNIUTLAAIBIAANTNUTIWIBINY NS ToYA
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w3esilslun1siiasgideyangnimurduiuuinedluslvesgerduisuazaiud

Y Y
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Y
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(Model) tlan1s¥iungusingnisalanndoyasunsesia nsimanisiinsevideyaluld
Usgnaunsnsunuuazdaduly anudenudilaluademans wazadafifuiugiuves
Barsiesgideya Suindenuddgedisdeiasinlifiinseviteyaaunsadenld
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N193LATIENTRLAANTALUIEAUTWIAATIE (Maturity) dnsulduseiiiu

Asamtilddu 4 sedu faguil 2,17 [10)

Prescriptive
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Predictive
Analytics How can we make

ithappen?
Diagnostic
Analytics .
What will happen?
Descriptive O
Analytics Why did it happen?
O What happened?

Maturity

|— Business Value

A

JUN 2.17 wanaseiureensinseideya
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Y 9

L3 aa v

2.4.1.2 n5IATIEMTeINade (Diagnostics Analytics) n153dadeanudu

wiaiduranieauduiusiuseninediuds Wunisiideyafiiusiusingineuda1aiuid
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vludsiuiafntu Tasasieseifemeuasilymuaznszuiunmseneg dnldutoyaids
Anfiflanuiemzianzasgs dmaduedesiielumsiiaszsianduiug (Correlation Analysis)
vonsiasinuduiug (Association Analysis) uthanldileninenavesdsiAndu
ndaya [10] 19U

- nladnAnwifiaanzifoudeulusedvn TETC201 n913eu
Tusunsumeufinmesifowy dnsnnnanensmallaBninnunsuasineluladenannssm

- wmledidedinandelida COVID-19 fleng 80 U Fuly

- wladn@nuiidrfuuinisanndidnivinisuazaunsidou
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nsUssiiuudagluslududaasgdlsdodnuiugnen

24.1.3  aviesigndeyaidaneinseal (Predictive Analytics) inaluladds
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wanee) iy Uszneulumendnads 2 wuamie laud 1) nMsmeassievegauauyigiulaed

= ¥
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1A3993N33NT (Machine Leaming) Wagn1svimileadeyalumegsiaty mMslnsendeyaids
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niSeufiaiasaeulmmumine1ds 1,000 A
2414 mMnseideaiouly (Prescriptive Analytics) Sutuneues
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mMyaszideyatugigafon siasznidendeuladadunsinsgideya dmsuriely
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Toyadrautuillgyninigsiadngnudasiiedlusydayninismarfimunsauign
(Optimization Problem) fiaudzUssendldinsasliolinsngrdmsunmsmanusngnylely
nsunUamegednludd wesestloTinseundngniunlddislunisdnduladninIesdientls

ABN1591aB9L U (Simulation) +HB9A1NNNSAIRUNITNAABI FUUINENNTNITEINT DUIENN
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wanasliarursarilalulanvesainuduase fedu F9deed1assaninuwindoudunie
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mauiwesikazdunanaansnlanauiluasuilunwimslumsdadula dregreslyminig
A av ) a ¢ a A |
g3nanfete1fuNITAsIERTItouly [10] wu
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- anveersudaanuasialsaseusgnals Weldaiuisaseusu
° v ¢ X v a
uandnidealiunign

- TS99 UNARLNIAITHANAUAINLANANAY 3 YUATIUIUYINLS LD
lomlsannisuegegn

2.4.2  TURBUNIIINGINTTTOUA
N3¥UIUNITINEIN15TaYa (Data Science Process) Lutumaulunisaniuy

AanssuuieldlrduausenainUseLiy A1UN3AALIUNTIANNATEUIUNTVBINGINSVRYAT
szyduneud1Ansng o IUszneume MIdsmain Mmafusiusdeya nsdrsiateya N3

Wpswideya nisdeasuaznsvhmaanslilunim dduneudweluil [11]

Not enough data for analyzing Exploratory Data

Analysis

* - }
Problem Data Data i
Determination Acquisition Preparation |
5 ‘ 3
A v
Cannot answer} ( h
1 Visualization & .
the problem; | ) Data Modeling
Commutation
v
)
Deploy & <
Maintenance

| S ——

5UN 2.18 UaninszuIuN TR envedaluluInIingInsteya 7 Tunau

2421 dumeudl 1 nsAuadynIniegsne y3onnsRadInIy (Problem
Determination) [11]

msssnufinuesauladunssuiunsinenisteyadunounnly

msdiduianssy nsRsdin Wy nsumueslsadasnsmausuieatunisiuiielsalivia

Tng) Tulidaluifodunsdsessuasnedug Sniadunsudmsianmsiadunsumunulse

2422 dupeudi 2 nshaveya (Data Acquisition) [11]
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out” Wu MNVayavesnsuAIuAulsalunUludiggrudspauiguisuieiueeuuednn

[
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o N va
U avzdifinogannluynninvesuseine
2.4.2.3 Yupeuil 3 Man3euteya (Data Preparation) [11]
< o 1% ! ¥ & & v
Wunisvimnudilagluuy wazd1vesteya luduneuiazdes
sswdeya uwiithdeyaimusiuunden (plot) Mlidunn (visualizations) 3ousugl
(charts) LielvinauiuaunneNgoufusgvastoyar uns i Feeranuanuiaunives
Toyale IngdnauslugUwuuidunsinuualdy v3e urwugiuvidunisdiaueteyadfiniae
Ldndalvglunn 9 vesUneu
2.4.24 Yundufl 4 N15AT12YU0YaR18N15d1533 (Exploratory Data
Analysis) [11]
n1siasiendeyaduniseduleniunue Anuduiusvesteya
wagyihungwmansaiiaziadulusuian Tngdenisiuedntusuianminidigdnapy ads
d1vesuuazvdun sudaisaiesessudUiglinialug Iiidganeluginiaitdunis
a 8% = & = % vy i o v scan v a ¢ v 4
nsgideyadalunisideudeyalvilinauan Ingdmadnsilaannsinsigviunldsslovl
lpganunsamlaannsinsiendeya 4 Ussian
a 6 a . . .
- MTIAIIZUINTIEUUN (Descriptive Analysis)

a o

NTILATIERTINTY (Diagnostics Analytics)

NTATendeyaianensal (Predictive Analytics)

- msiwszidanadeuly (Prescriptive Analytics)

mMaszideyauenanasyinliiiunmsinvestoyaud daaely
nseansalnaluswianLaziuziadeniingaufigndmiunisdadulavesyananie
09fn3 Temsieseidmssauidunsiinssiduiiugiu msliessidaiuedunis
Answiiiterhuedsiionaniatuluounen dunmslesziduuzdniunsinneiie
8OANIIINNITIATILITINTTUUIALNITIATIERTIUe Tneldinwenisundaymuasy
INWAUY [8]

2425 Humeuil 5 msasrsiuuudeya (Data Modeling) [11]
Tumsirseidmensaiviensitassidnialouly deyadild
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Ustlesiluniswennsal wiie daeliidadula ienoutlym lususeuiteyaasgudadu 2
Y0 fie 1) yadeyailnaeu wioyndeyalieus (Training Dataset) dwiuldlumsiteuivein
LUV uay 2) Yndeyanaasy (Testing Dataset) dmiuldiauszansawinuuiivuizas
vhnafsuuufmeyadeyaiFeus Weldfuuuiiaud fuluvasdesgnueaaeuuazsziiiy
Usgavsnnmeyadeyaneuinluldnu
2.4.2.6 dumoudl 6 nsa¥ran ndeyauaznisinauenanisiiagiey
(Visualization and Commutation) [11]
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wouiunug vieUssduddnyilegnglidoyatu q 16 uitBuilstagyinligTuasiusa
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2427 Huneudl 7 mathluldusslevduagnisthssguadnu (Deploy and
Maintenance) [11]

NANITIASIZNYBUAN EASUNITNTIVFDULALLDUTUINNLAD 8199

Y

esinauslyiinishlvliseloviogradugiionsnuuaznnsiigsguaine wielsiyana
ﬁalﬂiugmwumamu dodanilifie vieusUndnturIutomieng 9 Sniedesiinng
thysdnwilideya vieueundiadumanifarugnies fuaouazanunsvha dldogsnd
RRGHG!
243 dupeunsihdeyaluldifionaudiiam

nsdrsideya (Explore the Date) wWunisaudilaguuuy wazm1ves
Yoya lnazdessivsiudoya udrtrdeyaiisavsinuinden (Plot) vinliidunn
(Visualizations) ¥i3eunugil (Charts) Liteluesifumnumneitouiusgvosdoyarunsin
Fsonanuanuiiaunivesteyals Tasvausluguuuuidunsmuudlidy viie unugiuvdly
nstauedeya infesdiefugiulunisdrsiatoya Wy nsmidu Balvunsy ununiwndes
yioununwNsEe Tnsannsnesuieseanden [12] fail

2431 n5du (Line Graphs) Ao nsinavelaensviduasduiiienld

fusnnldiudeyasunsuiian (Time Series Data) Fauaninisildsuulasanunounaaves
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Ul 2.19 uansiioeans L (Line Graphs)

2.4.3.2  galnunsy (Histogram) AanI1NUALUULRNIENLAAIANUFURUS
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5UN 2.20 uansinegedalnunsy (Histogram)
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galnunsugusssuwid (Natural Histogram) dednludnwazuesdeyaiian
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2433 WHUNINNEDY (Box-and-whisker plot %58 Box plot) Wuukunn
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Comparison of |ID Bootstrap Resampling Across Five Distributions

0.97 2f5 0.74 7.98 7.8

+

:

Distribution 500 Random Numbers
11D Bootstrap Resample

Average Value

5UN 2.21 UansIBgauNUA NGB (Box plot)
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JUN 2.22 Uanfeg U UNINUNUAINNITNTEAY (Scatter plot)
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' ¥
Yaa =

walulagnsaesillafdy IaloveazyinisesuiesvaziBunlun nsInvewisaeanuIH1
A39E149 LagnINiTINISeuIveRA3eedns Wisuiunseulusunsuluadensuazeu
WUIINSEEUIVeNATRIINT dulauuandannsilieulsunsuluaiodeuduegisn

Tnenmadeulusunsuluaionoulumalusunsuianunazse gnimuaiuinialidaauain

ALY Y NARINITAIEHAUTRNARITIY 9 Ingatududouvesudasynfdatuiiuegiu
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AUIANANNN TR ANTEUY wanllesruuisududounnay Bwnludediyadidad
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Joyaviiiuazdoyavieanillasuuniainuingitesiuedials arseuuagyiimMiiaTenis
v v 6 v d' = o o X [ al' 1o ¥ a 1
Auduiusvedeya ialeuyamduiilndlagnlusunsuueslidndudendeunglng
nnATInddeyall [13]
251 MIVINUIBINITIEUIVBUATEIINT (Machine Learning)
TNMTeTunauNTTEUIUeuATITNT NUAGIEAUNTS YUV YY
Moty fuaninninguszinneneg Tanauniisg naniftzansaieuinassey
wazugnauuand1dlunmimatiuld nsiseuiveunsednsvinuludnuuiaeliu gy

nmstdeuyadeyauaryaddasineg reuiinesazgnldanuie “Sous” ieduunuenueying

7199 SIUDIYAAS F9709 LazBLENAUUANAIITENINAY ARewmnll weavikisagndw
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wanesedayauasn1sinasu wu Wsunsuwesannsavenszuuldiningladuuyed uas

[

dndmguildlilinywd wenduisaglisunanauiu (Feedback) agnesiaiiiaaninlusunsuiues

gunsneusumaiiazgnldlagdanesiuieuiunasiiudseansninluma meyntoya

2°

Tnmideudnldluszuy suuuvaglasunmsusulvmanzauiioliaiuisoneniursening
uywd Aulalduyed leegadaaulunewrineg winsiSeuiveuniodnsiianumineuinaniy
LANSLENANRANGNSTENINNEDIASod0sszAU Milunywduaznliliuyed n1sldviueud
AvsUag [14]
a 2 = v 1 Y aca o &
251  msssuivenaInadnsuleentaiiy 3En1sasil
2511 nsseuslaedidaeu (Supervised Learning) iun1siseusiaiosdng
Jfptodedeyaly nsindu Wisualioudunisieunisaeuveainan lnednduszdes

o =

afeyndouaing 9 Jesenaulumeyavesoyauasynnadnsvestoyainsonis lnenaila

Y

(%
a =

31NN15L58UFAB Machine Learning @11150A1AALLINARNETLAATUANNSLATUTRYA
Megniuldtnues Machine Learning lungu Supervised Learning fignuunussgndld
Nulugagsia Ae MsAwIunatiu visemsinsevinanauea [15]

2512 nsssuilalifdasu (Unsupervised Learning) Wun1siseusili

= A

4' o & = vy Y A ' v aa
Lﬂi@ﬂf\]ﬂiuuaqmqiﬂl,iﬂu%Al@@?U(ﬂUl,aﬂ I@UIN@@Q@JQ’]LﬂWWMWUGU@QLL@agﬂJ@Ma YIVFNNIAD

Y

wyudziludladoyane 4 wazimuedsdiseansandeyamaitiu lagliasesdnsinee

'
P

ANsIunkazaaLUULRUIINTeyailasu Tnedegsifiulddaues Machine
Learning Tungal Unsupervised Learning figniinantszendldannludsgsia fe szuuunugii
wAnfus endiegrarunsuuzinduialelu YouTube Mvhnsudamnavyvosnauiale
#1199 [15]

2513 NISSEULUULESNANEY (Reinforcement Learning) Lﬁumiﬁsuﬁ?ﬁ
#19 9 :nMsaeinassgn Meldundsiinazidennsgidsivilildnadwsaunniign lnevi
nsi3eusnnnisassiinassgnluaniunisallusfinvdessuudiasauaznenemiaziinmn
ssuunsindulavesiuediituden q lnsftersssiamndisnsnensuadauuusiaes
a01un15aiie 9 lnedegrsiiiulddaves Machine Leaming Tungy Reinforcement
Learning fignihandszgndldauluiBsgsia Ae AlphaGo fianmsatautnalnglvivusfiay
szaulan seuUNsIANTg Portfolio Tidnduludendnsndiuvesduning [15]

2514 nsieuiuuuifaeuunsdiu (Partially Supervised Learning) 1lu
Am$BnuuTesMsTINuTessSeusuvuiiiaeunaslififaeu lnod faouazliaeussn

auysal Uufe videyaludnnsaeutuiatoyavisen [15]
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2515 msBseuiwuvdaasy (Encouraging Leaming) finiloudulaulunuy

[
= (Y

Aatadnuesaiuiues AsdusgiunanauunuLazni1sadineg danesiuilasunisasulay
Uduiusludauinrsedaudasinufisenduaniunisaiungegng [15]

25.1.6  M3iTyuiedanseieTedu (Active Learning) neldveudigauves
Active Learning §anasfiudiniinnlun1sauAuLazuaninavaidayav I idnnizianzas
(Specific Input Data) UuilugIureIAauAin MualIZdednd 1Ay Ineunfudidanesfiuag
A o Aa a v v v fv [ o v v [ v & 3
denAauiianunetesduiusiuluseiugs Inemiluudigiudeyaluldviawuvasilad

ysawuvUaaulal atvusgfussuUNaannanariy [15]

Y

5UN 2.23 uanaIdnsiseu3veeATeedns (Machine Learning)

2.6 MIAATIZANITANAREUAARETUNUS

msmanuduiudssvindeyadeUinm 2 g viewnnditudlfinatanismadey
lpaumfasfoauasioyaieuiaududoyadunguisdound3eiuanud Fanmsviuauil
svgaydesvavidenvesdoyaly walansiwseianduiusidumaiinnismanuduius

JenINtoyaidauTinune 2 Yaduly viediwusuuusieiiewnsud 2 MTuly wagaiunse

(%
v A v o 6

vanlaiirdeyandauduiusiuiuiauduiusiuluiianidde luvasipgatumindoya

' [ '
= [ £24 A

Aaui 2 gadiauduiusineNveyayanils Fawsany) Yuediuteyaynau o (Hauusdase)

Y 9
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wmaflAn1sInszinsanaesartieneInsainvessulsaadeinunaiveul sBasey
et [16]
2.6.1  MTIATIZINI0A00Y (Regression Analysis)

Hunmsfnvufgafuanuduiudvesiius fquszasindnvesnsiinse
n15annesfie FeIn1suTEIILAIveIRIRUTAINge FuSendt FawUsaau (Dependent
Variable) foandouunudie v lagerdoainuiaindinusdu da3ondn duusdass
(Independent Variable) foudouunudie X nandnegrmiein 1nnug vieansauma
970 X Wuinasilunisuszana ¥ aalddauds X wiseiudsidedlunisussuia v uay
AMNENRUSTRe Y wag X 1ulaudunss Sendn nsanneeifaduednedne (Simple Linear
Regression) [16]

dusunsiesizanduius [Wuns@nunseau vSevuinvesnuduiusida
Funsaseninsdnusaesiwlsinfivintesifieda wndesdefldinisenin duuseans
anduiius (Correlation Coefficient) Joudsuunusae r lnoinoenunduiiaviiiaeg
sewi1e -1 fu 1 & rienlnd 1 uanen dudsaesirduiiauduiusfuinnuaiifidnig
Feafu ndnie 81 X Sewn Y aildunngae & r fidilng -1 uanein dulsaessaiul
AMUFLNUSAULNALTUAULALIRIAN IR TIT AU 01 X Jauin Y azliatey wie X dates Y
edAnunn 81 X waz ¥ fmuduiusiutios dudszavsanduiug r audilng o [16]

nsflavifuds X smensel v 18y duds X uay ¥ azdesfinnuduiug
fu (NUALNTNNISNTEe) dfauds X wae Y SmnudufusiBadunsauas Aves ¥ Tusg
FuA1ves X 9zi3unn1sannestuinn1sInszRnsanaseidaidu (Linear Regression
Analysis) [16]

910uUT X wae Y danuduiusidadunss uazdiuds Y gnne1nsalaieda
WUs X Wed 1 938Nl N130nn0eTieduatned1e (Simple Linear Regression)

01FUUT X wag Y IAnuduiusidadunss wagdauls v gnnensaliiedy
wUs X 11nndt 167 azi5endn nsannselladunyans (Multiple Linear Regression)

2.6.2  MTAATIFANITONNLULTUEUDYE1SIIY (Simple Linear Regression Analysis)

ndnMsvesmilaTginsannesfeltteyailonvuniuusdass () wd
vilmAnAFuUsam (1) Tuefmuana¥saumadaduiimnzandign ewsinsaie v lu
DUAN

LAMIUNNASIAIDY X kA Y TAATULUDN1RES19aUN1SITwaUnSIbaranawdy A

Y

LYY

gudu (X, V) 91alileglunuidunsafediunimun dagui 2.24
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JUN 2.24 LaniRg1INTIAT BN SaAnee

AIDENNITIATIZNNTNNDYLTIEUBE19918 (Simple Linear Regression

Analysis)ednedinduedfuneldiate mnasamnensalAvesnednglueuien e

Muuasgledwihmsdunindeyaseld uavsiedievesnseunss lng

X wnuandusiulsdassunuRuiou (uuin)

y wnuandudnlsmulnusess luum)

A5199 2.5 F19E19NITNYINTAIAISI8NUAILNITIHATILINITONNDELTILAUDENI9E

asauAdl 57018 X (Wuum) 318318 Y (Wuun)
1 8 7
2 8 8
3 9 8
4 9 10
5 10 8
6 19 9
7 12 9
8 12 11
9 14 12
10 15 14
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Winihdayaiing1nsalA1sedneluswianmen1siAT LN sannoeIgaLd

agahgaglanagui 2.25

sanu (Y)
[=:]

0 2 4 3 8 10 12 14 16
s3la (X)

JUN 2.25 uansnisnensalansednelueuianmenisinseinisanney
A Y waz X danuduiusiulauaunisi 1

Y=a+pX +e¢ (1)

lae? a Lay € 138071 ANFUUTEANSNISanauYIUTeu1nT (Population
Regression Coefficient) agfiainduarasiiuazlansivan dude a uway e Wumnsilmasnlal

PNIIVUA FIUUENINTTN (1) ADFILUUNITNNDDLLTLEUDEN9E [16]

spiiudnndeyatnsiuensaunsaadvaunisladunsels 2 dude L uas

Ly grivusliaunised [Wese L wag Lz fe

L:Y = A, + By x

LZ:Y = Az + Bzx (2)

ANSNITUNPIEENANINAITES L1 %30 L2 Tun1swennsalan Y duvinlisnaula
a1u1n FunAnneadinataasitslunisdnduladenaunisiladunsaimunsaungnis

Wi ATSMAsaesoeiian (Least Square Method)
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a o

2.6.2 iﬁﬂﬂaﬂaaﬂﬁaaﬁw (Least Square Method) [17]

ad o W v a

NaNN15VRIINFEeUoegn ABLEENANNTITANNDELTUAUNITAIAIY

ABIALARDUTEIINANEUNATDY y (A1939) AUATUTENIUUDY Y 1T9A1INENN1T (V) toy

ign Nnsandeyasieludl

A X y
1 1 10
2 2 30
3 3 50

aunsnas1saunsadule 3 aunns
Lllﬁ]_ = 10+ 10x
Lz:ﬁz - 15x
L3:y3 = —10+ 20x (3)

ANUIUIANUAAIALAROUSEAING [ U [

X y Y1 ¥2 Y3 Y-y Y- ¥ y—79;
1 10 20 15 10 -10 5 0
2 30 30 30 30 0 0 0
3 50 40 45 50 10 5 0
Naﬁ']g\lﬂ':l"lllﬂ?']ﬂ“ﬂgau 0 0 0

(Y]

WIDUUNAIUIAIAY 2 YB9ANNNARARARUAE LA fatl

v —y? & -3, o =57
100 25 0
0 0 0
100 25 0
NGRIPRY 200 50 0

sgirulanaunsdaduy Ls ddlvamasiuiidaesinanwaziiioniansanain

JUN 2.26 uansinegIsMasaedtioeian



a6

L.‘I
50 *»
L:
40
| 5
30 -
-
20
10 .
o
Q 1 2 3 4
b

5UN 2.26 uanaeg1alsidaesieyiign
2.7  URNEIY99
2.7.1  M.G. Usai wazmdg [18] Lauad1uidy Using cluster analysis to characterize

the goat farming system in Sardinia. AinwitayanisiiednzaNNIsaTIAlaeN TNyl

Y} Y %] PN

noUsrasAiverumveyangndouagluialgnis

Y Y

W1veSUuNE LS SALTe 151 uiia &

Y aada ¥ 1

HAAUNEUUNIE N1andunsiinsieideyaldadiad 2 Yuneu laun 1. nsiAsien
93AUTENOUNAn (Principal Component Analysis) 2. N153LATIERARALADSAIURIAU

(Successive Cluster Analysis) N13L889UNEE15ATENTBUNTA1ERUTHUTDIIINLNYI5A

13

a a ¢ o g % o | A o~ o & ° ¢ o P
LYLUALADI LT LU UNLAIIUAIRIDYINUNLUDLNYUAUNITLALILNE NITVNITUFRITUAD

=2

2N

7 laganizegedsdmivasdiuiganuaraInvisukasnandn n13nssiadamesivy

D

AUNU 5 AFALNDST TIFBAAARINUTEUUNISYININSUNAN 3 S2UU bAA SEUUN 1 SEUUAWAUN

'
IS a a o

flassaseiugnuiisndntdos uazszdunsdnnis wazlusednSuasi adamesnulesiign

= o ¢ saa A A = ] s A 5 ' o = v
Ao unganeiudusalenuilos seuun 2 nungunhiundiulvgfegniane Tuanidesddves
y13auily dagnneanuazanuazn sianslid waznisudnegluszAuiidindinisideuns

wazlauy wlagnMSIENTWRLININNITEUUN 1 S3UUT 3 nunguszuunsivsukuy

= 19 o ¢

AWTUUU (Semi-intensive) FaAatanunIsukng wasnisulauuuINTY TNanAnLasEUNUS

]

[ ¥ (%
v a v

Aout19ge Feaguledn 9Adell AunuedameFIINToyanIsiaeswnEIliaae S NIkANeNg
) fa o a awv ) ) PxY) v X & fa o
fulugnifide wazihdmaunuludanisiauinagnslvituinensnsiideunsiilosnsaile
sl

2.7.2  Erling Andersen [19] L@ua91u34981309 the farming system component of
European agricultural landscapes. UnAUTd1539U0URAYRINTTTUTANVIAINIINSINYAT

v

Yasannmelsy (EU) d5Uiuuszuunmsinensiavaausenaugilvied Auansnsiuvesssuy
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Faflmumaeani1sazusmsiulridnwusldlufeniadedrdu auddedlausdulunig
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CX L3

99AUTENBUTTUUNMTIHSHvRIiiviminensinuasiagldnisdndseianiunisudiedis
vauATeYIedoyaln@nnsu (Farm Accountancy Data Network) waguenenaanslvegly
sefuuuuoudwiua st nglsy mssuiiumaideldindeyansvishiniin
undudeyadmiunisisoudueaaiosing (Machine Learning) Usztannisiseuiuuulaid
Heaou (Unsupervised Leamning) A38n1339Angy (Clustering) Wudnaansaluanguaumda
wosléidu 3 adamed dell adamedd 1) nduituiinsiinumsnssulasiads 58.5 % 1u
nsuinisdanislauy adawesd 2) nduedameifuivinwnsnssuladeuazuimsdanis
yhinads 23.5 % adawmeiil 3) ndunaiesaavinefitfiufinaneanssung wasune 1wde
38.1% nHaNsTANgusesanesfiunisdangy (Clustering) titeAumysuaslyei 9 lunns
DONLUUTFUUMIINuAE MU M umTasannmglsy annsolfuuamsiifioysannisnd
vimilunszuauniseanuuy wunihlUldduwlevisesnuuugivirinisnisineastaeiivue
HNENLAYAS N TINALHALTE Iy O LALs TTUIA IS NunaNn A ANy TAIYDS
Hadomssssundslonaniuly

2.7.3  Ecevit Eyduran wagAly [20] LaWes1U4398 Comparison of the Predictive
Capabilities of Several Data Mining Algorithms and Multiple Linear Regression in the
Prediction of Body Weight by Means of Body Measurements in the Indigenous Beetal
Goat of Pakistan. \un1siU3euiisumnuauisatunisituievesdane3iiunisinnies
foyanarsuuuuaznisonnesidadunaalunsvusdmindlngdsnstasaneluune
Inoafiuifiesvestianu Midane3fiuiidauarnsalunisviiune (Prediction) l#ATian
5¥111199an939u Classification And Regression Trees (CART) §ana3#u Chi-square
Automatic Interaction Detector (CHAID) 9ana3#1y Radial Basis Function (RBF) 8ana3y
Artificial Neuron Network atia Multi Layer Perceptron (MLP) tatge3 1 u (MLP1) wag ta
wos 2 4u (MLP2) Tumsviunetwidnga (BW) () :nnistasnsnefidenluuneiusioes

6 o

Urfan1uiiusdna (Beetal) nadnsilaaindanesiunisvinmilesdaya (Data Mining)
Wisuliguiudaneasia Multiple Linear Regression (MLR) doyaungzldlun1snaaes
71U 205 Usenaume wevvisUog e duseusAseemilon) Aug1Ine ANe1Iaen
Tuwwimues Teduusnayies 1duUTaUIN0IT Lagaugevesaslnn Han15inUsednsain
I N a £ v v 6 6o ! A a X a al' 14
wanaduendudsednSanduiusuuuiiosdusening BW MiAnTuaseuasiaianisalll uay
ANRANA1A Root-Mean-Square Error (RMSE) Han1snaaauaugnaes lalusdeyadmiu

n1sHnaeu (Training Set) wazdayad msun1snaaay (Testing Set) ponilu 10 Fold Cross
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Validation naaeudane3fis CART CHAID RBF MLP1 uag MLP2 wuin uenvisdog e A
gevesnyinn 1EUTEUIWRIY uazlduToUIUNE Nan1sueldaTigalaednsusy
Fane3uléwsil e Pearson Correlation Coefficient (1) 985¥1319 0.82 (danaifiu MLP1)
(Fano3fiu RBF wazdanadfiu MLR) A1 RMSE saniisane3iiu RBF wiuneldil 3.94 nn. uaz
Fanedfiu MPL1 vinuneleigegn 4.49 nn. agUle nsvhuneAtininga Body Weight

(=]

(BW) shedanesiiufitinausainanuainsnvesusiagsanaiuannsaungiugovialiogng
waiuen L?;luimmaé'aﬂa‘%ﬁmrmmiﬁﬁmﬁaa%’aa&alumﬁﬁmwﬁhﬁmﬁfﬂﬁ'g Body Weight
BW) Wulselonilunmsdndulanmumnnsgiunswdaunglufuimaddofumsan uay
Uinaemsiisndudmivdnd deyaiiviiuneldannsnthluifunasinsdadonnisden

dusumsfingnsmngiudungluouian
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gadoyail 3 Toyan1sasyivlavesunsiledmivasraludnuunensel

91U 874 Youa

M1319% 3.1 Twaviduayadeyal 1 Ueyaiiug1uveununInIfife-yranungiile

AU | wannaton AN93UNY CELERN
1 | Owner IDCard | nzidounduani 1
2 | Owner name | 18315 Mr. Chuan Khumsub
3 |Survey date | fuiidisrateya 7/6/2566




aq

4 | Address anuiinerhsuviediog 65/1

5 | Phone waslnsdni 0654791786

6 Age 21¢ 20-25 Years

7 Education ILAUNTANY High Vocational Certificate
8 experience UisaumimﬂumilﬁmLLWBL‘ﬁVa 11-15 Years

A1319% 3.1 TwavldenYnteyail 1 TayaiugIuIeLNUINTHE-HNEALNELT (F9)

a1y | wannstoan A95U"Y A9814
9 Farming area Nudirommanielunndy 24.0
10 | Husbandry é’ﬂwmsuaﬁ%msﬁymuwz Captive breeding.
11 | Morning Feeding Paa eI s 06.30 AM
12 | Afternoon Feeding 298795 11.30 AM
13 | Evening Feeding nanliemsnnsutaady 15.00 PM
14 | Green Roughages Rain mmiwm‘uaﬂiuﬁwq@ﬂu Napier grass
15 | Green_Roughages Hot | @1wnsvenuaniugingiou No
16 | Dry_Roughages Rain | @13ngnuuialugangny Rice straws
17 | Dry_ Roughages Hot 9InIvEUitluY g Tou Rice straws
18 | Ensile_ Roughages Rain mmswmwﬁﬂiumﬂq@m No
19 | Ensile_ Roughages Hot | ewnsvgnuminlutieggieu | No
20 | Concentrate_Rain g1mstulugaggsy No
21 | Concentrate_hot a1nstuludngieu No
22 | TMR rain 91715 TMR lurhsggeiu Yes
23 | TMR hot 21715 TMR ludggeu Yes
24 | Mineral_supp_rain w3510 W Qe Block
25 | Mineral_supp_hot w35 lutgsou Block
26 | Waters e Tap water
27 | Grass_planing area ﬁumumiﬂ@ﬂmﬁ’l 5
28 | Vaccine QU LY FMD
29 | Deworming NISENENETS All Years
30 Merchandising EULLUUﬂ’]W’]EJLLW%Lﬁa Community
31 | Average Selling Price savelagiade 18000 - 20000 B
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M13199 3.2 wasldunyateyail 2 Yeyanisideangiilousazrsuvesnguianayuuy

Aeaung gnaiiles Yminmysysal

aeu wann3uIn A95UY f9819
32 | Filial_Generation anelaen Blood 87.5 % (F3)
33 | Breeds GRENII Boer X Thai native
34 | Breeder Male o v‘ua: 4
35 | Breeder Female LL%J'WUS: 75
36 | Old Breeder Male WonusunzUansens no

M13197 3.2 Swavldgnyadeya 2 teyanisidesunzilousasnnsuvenguia iYL

Aeeung sunailes Swiawysysal (se)

Anu LONNIUA

AND5U"Y

37 Old Breeder Female

(B V4
IR INTEAV T

38 | Nanny Goat Unzan? (3 Hou-uwan) 20
39 | Total Goat TIUULNENIAUATUNTY 102

A13197 3.3 SganBenyadeyai 3 deyansidyiulavesunsilledmivaiaduduuuly

NSNEINTO
a19u wanvnstan AN95UNY A984
1 Number NUYLAY 1
2 | Date Jufitud 10/05/2023
3 | Date_estimate 91g (Tw/how) lngusean 2.2
4 | Weight_estimate dming (nn.) Tneuszana 14.06
5 | Filial_Generation aneLdon Blood 87.5 % (F3)
Breeds GRS Boer X Thai native
6 | Roughages YUADIMTNYY Green roughages
7 | Roughages amount(KG) | 97uau 81915987 (AN.) 1
8 | Roughages price(B/KG) FIANDIUTRYIU (UIN/NA.) 25
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9 | Supplement YUNDIMTLEATY Acacia

10 | Supplement_amount(KG) | 31u3ua1msEsa (nn.) 0.5

11 | Supplement price(B/KG) | 51A1 @1siasy (Uwn/nn.) 35

12 | Amount food_eaten USnmemnsiau (nn./w) 2
(KG/day)

13 | Amount dryfood eaten ﬂ'%mcu"j’mql,l,ﬁqﬁﬁu (nn./71) 0.4
(KG/day)

14 | Weight gain (KG/day) vhudnhdiuty (/%) 0.24

15 | Growth rate (KG/day) RIINTRTYLHU (NN./TU) 0.01

3.2 dunaunislaudlezuuuuyadaya
Y v 2 & @ a o o a &

nsleudredeyaiiutuneunisusuldsusuuuudeyaanniuudrsansuanunegiile
naxdaviaguvudidsiuny sunoiles Jamdamesysal auzmaluladnisinunsiaz
wialuladanamnssy uninendesivdguusysal iudsesndu 3 yadeya 1nTunaunis
wispndeya Yadeyad 1 deyaiugiuretnunsnIgifes-gnanunziile Yndoyai 2 Yeyanis
Wesngiioudazinsuvenguiamviauvudldesne sunelile Yminmysysal yadeya
71 3 Joyansasyiulaveawngillodmivaiaduduuulunsnensalidanumngay

fun1slda waglvegluguuuvunnfeuhluldnuluiansdmsutoyavunalvg
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5UN 3.1 uansunuietunsunisloudesuuuuyadeya

31n3U7 3.1 Yeyanlaainuuudisianisudnunegiile nauianivyusubiagdung
gnaiiles Jamdnmysysal anvnalulagnisinuasuasmalulagonainnssy nIne1dy
sigunysysal azgniuiindeyaaslulusunsy Microsoft Excel wwanalnd xisx ilulng
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Comma Separated Values (CSV) 1usduuulnddeninuiiaruisalduaniudsudoya

S A ! < a v ! LY E‘L "L {I a v Y A
v [
PMNAUTATH TEMINUINWAATY LeazuTsnalubialasdng gnaAumieLATainIegana (,)
Y = ) | v a 1 - Y 1 % -
v
35U 3.2 A19Y19YAVBUAR UINLUUADUANULUIULUU .Xlsx kazsUN 3.3 $§39819YnUaLaN
Y 9 Y Y Y 1 Y
gnuUaseglusuiuy
Y Y Y
3 9. = Goat_selectatt 01 - Excel P search Worachai Srimuang M 4% — u] X
File Home Insert Page layout Formulas Data Review View Help
- S — S = . LA
ﬁil X [Catibr T e A A . a [General ! [El Conditional Formatting EH Insert 2? p
paste 127 B LUl A. = ===% m- § % 99 [ Format as Table ~ T Delete ~ | [~ Sort & Find &
u s} =Y == === £# ] 00 30 -
- ¥ [ Cell Styles ~ [Ef] Format ~ & ~ Filterv Select~
Clipboard 15 Font & Alignment ] Mumber & Styles Cells Editing A
AlL v i Jr  sales_time_Month v
B C D E F G H | J K L -
1 |Farm_owner_name Farm_owr Village_nt Village District  Farm_age Farm_educate Farm_expert  Farm_area Farm_con Farm_fee .
2 |Mr. Sour Bunsurn QOwner 11 Village 6 Ban Plam Palao 56-60 Years Primary School Higher 20 Years 10 stall and g 7.3
3 | Miss Bunchup Onchuen Owner 10 Village 1 Ban Plam Palao Higher 60 Years Primary School Higher 20 Years 120 Stalland g 9
4 Miss Bunchup Onchuen Owner 10 Village 1 Ban Plam Palao Higher 60 Years Primary School Higher 20 Years 120 Stalland g 9
5 |Mr. Surathin Tongsa QOwner 7 Village 2 Ban Pa-Lao Palao 46-50 Years High School 1-5Years 40 Stall and g 7.3
6 |Mr. Bantang Buahay Manager 5 Village 3 Ban Pa-Dang Palao 51-55 Years Primary School Higher 20 Years 4 Stall and g 9
7 |Mr. wilai sada owner 7 village 2 Ban Pa-Lao Palao Higher 60 Years Primary School 1-5 Years 59 stall and g 8.3
8 | Mrs. Kongkhat Chachurot Owner 7 Village 2 Ban Pa-Lao Palao Higher 60 Years Primary School 1-5 Years 26 Stall and g 7.3
9 | Mr. Pornchai Srijariya Owner 4 Village 4 Ban Pa-Dang Palao 51-55 Years Primary School 6-10 Years 95 Pasturage 8.3
10 Mrs. Thonglo Whongchang Qwner 3 Village 5 Ban Pa-Dang Palao Higher 60 Years Primary School Higher 20 Years 26 Stall and g 8
11 Mr Arun Keawsa Owner 2 Village 5 Ban Pa-Dang Palao Higher 60 Years Primary School Higher 20 Years 0.1 stalland g 6
12 Mr. Prathuan Thongkham Owner 3 Village 2 Ban Pa-Lao Palao Higher 60 Years Primary School Higher 20 Years 120 Stalland g 6.15
13 Mr. Bunchu Phumma QOwner 12 Village 4 Ban Pa-Dang Palao 20-25 Years High Vocational Certificate 11-15 Years 20 stall and g 8
14 Miss. Nongnard Lutrakun Owner 0 Village 16 Ban Palao-tai Palao Higher 60 Years Master Degree Higher 20 Years 15 Qutside th 6.3
15 Mr. Pluem Oongying Owner 3 Village 6 Ban Plam Palao Higher 60 Years Primary School Higher 20 Years 2 Stalland g 7
16 |Mrs. Somiit Ainphung Qwner 13 Village 6 Ban Plam Palao 41-45 Years Primary Schoal Higher 20 Years 60 Stall and ¢ 73 v
Goat_selectatt_01 + ;4 »
Ready 1 Accessibility: Unavailable i 0 -————+ %

JUN 3.2 fegayadeyaiuatuuuasunuluzuluy xisx

- O x
Goat_selectatt_01 * I

File  Edit  View &

fFarm_ownerIDCard, Farm_owner_name,Farm_owner, Vilage_number, Vilage, District, Farm_age, Farm_educate, Farm_expert, Fa
rm_area,Farm_conditions,Farm_feedtime_morning,Farm_feedtime_noon,Farm_feedtime_evening,Green_roughages_rain,Gre
en_roughages_hot,Dry_roughages_rain,Dry_roughages_hot,Ensile_roughages_rain,Ensile_roughages_hot, Concentrate_rain,Co
ncentrate_hot, TMR_rain, TMR_hot, Mineral_supp_rain,Mineral_supp_hot, Waters, Grass_planing_area,Vaccine, Deworming, Disinf
ection_system,Hormone, Sales_model, Sales_time_Year,Sales_time_Month, Weight, Calves_sale, Filal_generation, Calves, Class
3.67E+12,Mr. Sour Bunsurn,Owner,11,Vilage 6 Ban Plam,Palao,56-60 Years,Primary School,Higher 20 Years,10,5tal and
grazing sometime.,7.3,12,16.3,"Para grass, General grass",Banana tree,Rice straws.,Rice

straws.,No,No, 500,1990,No,No, Block,Block, Tap water,7,Foot and Mouth Disease (FMD),Al Years,No,Mo,By the merchant
(Baht / Body),24,8.11,22.74,35000,Blood 50 % (F1),Boer X Thai native,1st Pregnancy

3.67E+12,Miss Bunchup Onchuen,Owner,10,Vilage 1 Ban Plam,Palao,Higher 60 Years,Primary School,Higher 20
Years,120,5tal and grazing sometime.,9,12,17,Pangola grass,Pangola grass,Rice straws.,Rice
straws.,No,No,265,0,No,No,"Block, Salt",Block, Ground water,100,Foot and Mouth Disease (FMD),Al Years,No,No,By the
merchant (Baht / Body),12,8.33,21.64,25000,Blood 87.5 % (F3),Boer X Thai native,1st Pregnancy

3.67E+12,Miss Bunchup Onchuen,Owner,10,Vilage 1 Ban Plam,Palao,Higher 60 Years,Primary School,Higher 20
Years,120,5tal and grazing sometime.,9,12,17,Pangola grass,Pangola grass,Rice straws.,Rice

straws.,No,No, 265,0,No,No, "Block, Salt",Block, Ground water,100,Foot and Mouth Disease (FMD),Al Years,No,No,By the
merchant (Baht / Body),12,8.47,23.35,25000,Blood 87.5 % (F3),Boer X Thai native, 1st Pregnancy

3.67E+12,Mr. Surathin Tongsa,Owner,7,Vilage 2 Ban Pa-Lao,Palao,46-50 Years,High School,1-5 Years,40,5tal and grazing
sometime.,7.3,11,16.3,"Napier grass, Ruzi grass",Napier grass,Rice straws.,Rice straws.,No,No,0,0,No,No,Block,Block, Tap

wmbar @ Ennt —nd Meaodh Dicanea TEMDY Al W aner Bla Bla Dur Hhos mnavcchant (Db § Daddd 47 © CO0 30 ©A 000N Dlaad ©0 00

Ln 1, Col 1 100% Windows (CRLF) UTF-8

5UN 3.3 fegryntayangnuuasegluguiuy csv
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Farm_number Farm_owner_name Farm_owner Village_number Village District  Age Education Expert area .. Hormone Sales_model Sale Filial_g
Community
0 1 Mr. Chuan Khumsub Owner 6 Pll?’aamn Palao \5,;:3 Bg??‘;; :,g;rg 100 .. No  enterprise 18000 Blo
g (Baht / Body)
Community
Mrs. Dok-Euang Ban 51-55 Primary 1-5
1 2 Owner 6 Palao 10 . No  enterprise 30000  Blood
Sanguandee Plam Years School  Years (Bant/ Body)
A Ban - Higher Community
2 3 M'S'Th“(';'fm Owner 3 Pa Palao \5(;:2 Ps”c“;g?“ 20 150 .. No  enterprise 18000  Blood
P Dang Years (Baht / Body)
. Community
3 4 Mrs. Tiw Lekphet Owner 6 P'Ia:m” Palao \5(;:2 Ps”c“;g?“ Ye;‘é 20 . No  enterprise 30000  Blood
(Baht / Body)
Higher . Higher Community
4 5 M Thanapom Owner 6 2 Paao 60 AmaY gy 3g No enterprise 18000 Bc
Years Years (Baht / Body)
5 rows x 41 columns
4 | ]

JUN 3.4 uansiegrsyadeyananinadidinszuiunsinensveya

3.3 dumeumsudstayadmiunmsiindeaunasdeyadmiunsnaseau
Jupeuiilunsigadoyaiildannisleudieguwuuyadeya sxunuaidilavuny
% a & [ P % Y] v 1 a 1 =% PR
Toyamdusnuszieldlunisairasmuuy lnensuendeyausazyiaudnisinaeundunis
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a

MANNIIVDINTLUIUNTNIINEINT VLA YN suUseaniludnsdusudui Jayans

¥ b4

Hnaou (Training Set) wagdeyan1snaaau (Testing Set) l¥n1siiudeyanisinaila
Resample iungrglunisiindeya naila Resample Wuniserudeyaiiuifiogiiaun
wazvinsEutayalinsinuziiy vseraevoyaiddlininian wazsnwiseaun1snseany

ﬁ?%@%ﬁiﬂﬂﬂ'ﬂ’]ﬂﬁﬂ%ﬂﬂ@ #1319 3.4

M19197 3.4 MsuUslayadmiumsinasuiarayadmiunmagey

Yayarngau (Training Set) dayan1masay (Testing Set)
8n318U 90 % 1uIuteya 786 Toya 9m31d3U 10 % wIudeyn 88 ey
8n51d9U 80 % uIUTeYa 699 Toya 9m51d3U 20 % uIudeua 175 Yoy
8n378U 70 % 1uuteya 611 Joya 9m51d3U 30 % IwIudeya 263 Jeya
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[

3.4 JUABUNITIBNLUULAZAVILANTAUNITALTUNISTIFY

fnquszasdveanisise Ineanisdoyatiiedrediasizs armnisalaremiinlunis
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wsysal e usudeyanindssunedoveunuasnanguiamiaguruiisaung sune
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335 f18M9A8IAAIINTEALIATIIENAITIHELNTAI1N3INIUITElUEIN RIS
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Javhdugrudeyavunalvgvesdnirisugia Muiideyaeiugnssudniasvgiafianuise

AANISAIA1MTNTUN1T LN SHARLALD WeuTulkui a1 ulaned
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1. ANw159USW IAs1ziivayaniuntylun1sIe

Y

Joyan1sidgsungilengiiamiayuvudidewne gunailes Sminmysysal

N

1. dayaan1na1nianislunisy

€

Joyan1saseyiuln

o L3

VURFYNUY

€

¥ Yo a
Toyanisiiingu

YauausuIuBIMNS

RV

e

[ o
E]Hﬁ’)ﬁi@Uﬂ’ﬁLU‘Uﬁ@

Ny bR W

%@%aﬂﬁmﬂQﬂGiEm’ﬁﬁﬁﬂi’iﬁImLﬁiazﬂ%ﬂ

8. YoyasIABUAAL

2. wisdayaraldlumsiseus deyatingau (Training) uasdayanasdau (Testing)

¥ =%

wisdeyaiiieldlunsseus (Msinasw)

U

v A
wisteyaiiieldlumsnaaeu

Tgdususuuud 1
Joyarnaau 70 %
T ususnuud 2
Joyarnaau 80 %

Todnsudwuun 3

Joyatnaeu 90 %

Tadnsudwuun 1
Joyanageu 30 %
Tadnsuswuun 2

1%

Yayanagday 20 %

Y
Tod1nsuswuun 3

Jayanagou 10 %

3. nagaulsaniamlaglddanasiiulunszulrunisimernisdeya laun

NSV UTNIT | AMTIATIZANITONNDEY NTAATIZRNT
AIANITE (Linear Regression AnRENAN (Multi
(Prediction) analysis) Regression)
1. Answensal (Forecast)
. True positive (TP) False negative (FN)
3.2 M3
. False positive (FP) True negative (TN)
UTEaNSNINAILUY o - . .
2. mmmﬂazawamwiumummgﬂm'eN (Classification Accuracy)
3. 39NTUTELUNAaWSURIN15YIUE (Confusion Matrix)
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33 pdmeuil | Aeeuliwinzaufigaiiodideyamariuuiludeyanisainnisel

1

RREGH anmthlunsatuayuindulanaununsednungilondauning
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¥
=1

arvayudndulannawunmsndaunsiloniinunmaiiethluldswmawinmmaass

5. M3618NanANINLAIINNTITY
pusnlannnisasaduuuuneile sumideyalenugnssudairsugnaimdunis
AIANTTANNIN IUNTINRUNSRER N LD

fhgasAnuIkardnvinenasiHeLnIANIINNWITelUgnguTanviaguuELde

Wng wagnguinunInsnilauaulanienud

3.5  dupsunsiaUszansaiiainluadadudauuuluniswennsal
Mmuuieaniuukarai@udesinTindsednsaniieinaudieisvesfiwuy
= = Y a A av v o a au Swo = = o
waziUSeuiisuiuinatindus Alanivualiluauyfiziy uideilavinisidseuiisuia
UszdnSamduuuandeyainaeuiardeyanaaey WeUsediuuseavznnveansnensal
lugataya lnenanT15nnaeereglugURUUTaIRITIVIAAIINAINITATDINISITEUTVDLATEY

(Confusion Matrix) §am15797 3.4

i Iy} a a = % = ) % )
M990 3.5 LLaﬂﬂ9’]’]iqﬂjﬂﬂigaV]ﬁﬂquUaﬂﬂ’ﬁLiﬁJuzsUaﬂLﬂﬁ@\iLWauqlﬂﬂﬁ’]\iLUum'JLLUUﬁ‘LUﬂ’ﬁ

NYINIA

) Answensal (Forecast)
A1M1U239 (Actual) - —
andas (Positive) lsigndias (Negative)
Qnéfa\‘l (Positive) True positive (TP) False negative (FN)
13J'Qm3|'a\1 (Negative) False positive (FP) True negative (TN)
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£
[y

Udefievesnuuy uasiisuiitsuiumaiady q Aldfmualiluauyfsm nuideil
maisuifisuTaUssanBnmdauuy (211 feTsmadall
3511 Ainswensaliigndes [21]
True Positive (TP) 1N15WEINT0IYNABIITY kaEIlAINYNABIATY
True Negative (TN) liifinsnennsalingndes wagliiinnugnees
3521 fnswensaliiianann (21]
False Positive (FP) dn1snennsaldngnaies usiliiinaugnsiesass
False Negative (FN) ladfin1snennsalinfiannugndedass uasiining
LY
35.2.3  myinusgansainlusuainugnaes (Classification Accuracy: CA)

ANUaNINTUSLATUANNSIIMUN AU AB 9l [21] AIUIMANNENNTST (4)

CA= (TP + TN)/ (TP + TN + FP + FN) (@)

3.5.2.4 9311309393V (Detection Rate : DR) Ai® A1310N15 ATUINAIN
undeyaiviuegniueataty Mnduiuleyanaualuaaiaty [21] AMuInaInaunisi

(5)
DR = TN/ (TN + FP) (5)

I 1 1

3525 dmsinsudaiiou (False Alarm Rate : FAR) fie Anusdieyaiilalldeg

luaaauusduuuiuwunieglupmatiu Auinanduiudeyandwunialuaaiaiaula

INTuteyavivaalunaia [21] AwInaInaunsi (6)

FAR = FN/ (TP + FN) ©6)

3.5.2.6 AANUTBNUNI9EDA (Correlation Confident : CC) @B NS IALTY
YSunaumnuduiusnisainseniteteyaluaata dudeyarianualuaatadiuin [21] 30

AN (7)

TP-TN—FP-FN
J(EP+FN)(TP + TN)(TN + FP)(TN + FN) (7)
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3527 waiildlunisiinaey (Training Time) wazianfildlunisnaaeu
(Testing Time) A1uIMaINLIAINITINFUNITITDLNaTiaudazvaia Fudugn
nszuIuMsine Janstdianduviui 21
3.5.2.8 Receiver Operating Characteristic (ROC) Curves fi9 N15831940519
ANNAUNUSIZNIN True Positive (TP) fiu False Positive (FP) [21]
352 wuudisanisudaungiile ﬂdmﬁawwﬁaﬁu%uélﬁHQLst gneLilos Jamin
LnyTYsed
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masysalteyailssuunazgniinnldiinsedt amenssisrmilunsatvayuuazdndula
MauHuNIHAIIzD wagazlitwansnevsuudnalumeunsiila wieurisduiunime
apiadlonuideateauysal Ussnaudae 2 dau fo dwdl 1 doyaiugruvennunanadides
fndnuneiile dwdl 2 Jeyaanmmadsuneie
3422 lunisneuuvvaeuniuddudl 2 feyaanimnisidesladedu
wuugeunuUanelln gnaunwuuasunuaundenneulauinnit 1 4a
fiflunsinrgideyafiovsndumssiuanufiomelalunislda
szuugrudoya Tnsmenedouardredeauunmsgiu daigasifldlunsdunded

1) ASMIALRALLRYANN [22]

N (8)

AAUA LA = ANLRAYLAVALIN

NAIINUVDIATLLUUY

ALUULAAZINUIU

UIUTDYR YZEX)?
v TN

x
2
Xi
N

2) mdndesuuannsgiu [22]
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Avuali S.D. = Andeauuiinggiu

n = ey

Xi = ANAZLUULAREAY
X = ARAYUBIALHLUUTIINUA

XX - paeinednsiun
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) Anaconda Navigator

File Help

{D ANACONDA NAVIGATOR

A Home Lo
. Environments
o

Pris

o
* Learning Y

Ve,

x

CMD.exe Prompt JupyterLab

- Community
011
Run a cmd.exe terminal with your current
environment from Navigator activated
Jupyter Notebook and Architecture.

Documentation

Developer Blog

You

2

An extensible environment For interactive
and reproducible computing, based on the

Sign in to Anaconda Cloud

Refresh
~
o o
d
Jupyter
A
Notebook
6.03

Web-based, interactive computing
notebook environment. Edit and run
human-readable docs while describing the
data analysis

UM 4.1 wanwmthvevtvanveanisiiiglus
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4.1.1.2 niowanaNaniIshanstnd 8 lud
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Ypua (

Y

. o [ ¥ & 1Y)
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N34 Anaconda 3
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A1RIUNITINAFADUNIY
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ANYINIT

a Y a A ! s
aﬁlﬂ-w}\la@]LLW%LU@LL@&%W’W?A“U@Q

nATEMAIYUYUELAEILNE Sunawles Jamdaumysysal Jeyan1sasyiulavecuneiiloly

ASUNARDY P99 4.2

D
<« C m

Z Jupyter

" Documents/66-Goat Data Scienc x| -

(@ localhost:8828/tree/Documents/66-Goat%20Data%205cience

Files Running Clusters

Select items to perform actions on them

[Jo | ~ W/ Documents/ 66-Goat Data Science

[ Dataset

& 01-Prologue_Goat_Datascience ipynb
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& 05-LinearRegression_Implotipynb
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[im] |  Documents/66-Goat Data Scienc X | & 02-Goat_all_attribute_plot- Jupy X | 4 - o X
C M (© localhost:8888/notebooks/Documents/66-Goat%20Data%20Scienc... A% ¢ ] m = G @ @ |
: Jupyter 02-Goat_all_attribute_plot Last Checkpoint: 08/04/2023 (autosaved) e Logout a
File Edit View Insert Cell Kernel Widgets Help Trusted |Pythnn3(ipykemel) (e} Q
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&
Data Science analysis and prediction in support of the w
decision to planning Goat production. +
AYABDYANTNSIN
Import Function.
(mi]

In [1]: import numpy as np
impert pandas as pd o
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4.1.1.4  uNuAIWRNaNLAAINISRssnELdar Uat e ULyt

Villeg=banka-Dang Village 2 Ban Pa-Lao

17.18 %
Village 4 Ban Pa-Dang Village:1.Ban Rlam
12.26 % 9.39%
Vi lag-tai
Vill3ge 18 BaR-RAsaRang
6.30 % 3.44 % Village 13 Ban Plam
Village 5 Ban Pa-Dan 0 320%
ad 9 2 Village 12 Ban Non-Khu
18.44 % q g Village 11 Ban Pa-Dang

Village 10 Ban Pa-Lao

Village 9 Ban Plam

Village 6 Ban Plam vn|a‘6‘élaﬂ5a§»%'3ﬂw§‘
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Village 1 Ban Plam

Village 10 Ban Pa-Lao
Village 11 Ban Pa-Dang
Village 12 Ban Non-Khu
Village 13 Ban Plam
Village 14 Ban Non

Village 15 Ban-NonSawang

Village 16 Ban Palao-tai

Village

Village 2 Ban Pa-Lao
Village 3 Ban Pa-Dang
Village 4 Ban Pa-Dang
Village 5 Ban Pa-Dang

Village 6 Ban Plam
Village 7 Ban Pa-Dang

Village 8 Ban Plam

Village 9 Ban Plam

count

UM 4.5 uansurunImnsIiduLLILeuNsiesungilafuat il usmumsiu

93U 4.0 uarsuit 4.4 fmsidssunsideinniigaieny] 6 Trumd

dadauil 18.44 % ny 3 Tuluns dndru 17.18 % ny 2 thulian dndau 13.52 % wyj 4
thutues dndu 12.26 % uazwy 1 thund Sdnadui 9.39 %

4115 WHUNTNINNANLAAITIDIgIBNNYRINIHLABI-HrBnnETle wuin

dlngjasfudfiony wnnni 60 U Juluegil 51.04 % sesasunegluatgsswing 51-55 U i

20.17 % %90y 46-50 U il 13.63 % uartegifosnin 10 % awnAevasey 41-45 1

Y 9

36-40 U wag 31-35 U enuansu
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46-50 Years
51-55 Years 41-45 Years
13.63 %
20.17 % 6.40 % 36-40 Years
4.87 %
3.89 % 31-35 Years
51.04 %

Higher 60 Years

SUN 4.6 UARIUNUA N MNAULARIYIBIYVBUNATNIE LRS- HNGALNELLD

4.1.1.6  WHUANHNNANLARINITANYIVDUNYATNITHIALI-ENEALNELTE

Primary School

69.72 %

9.06 %

Bachelor Degree
4.82 %
2.29 %

14.11 %
High Vocational Certificate

Vocational Certificate

High School

[

JUN 4.7 WARIUNUATININANLAAINTSANYIYDUNBATNTELRLS-ENARLNEZILD
4.1.17  WHUAINNNALLAAUTTAUNITAINISIAEIU0UNYATN SN AS-HHER

Wngiile WUI LNERAINTELAE-IREnLNEITe LSUAUNTTIALN 1-5 T og# 55.78 %

Y
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'
1 )

Usgaunsain1sidiesil 6-10 U egil 28.41 % fidadwiintostisszaunisel 11-15 Y 6.87

a

% 16-20 U 4.35 % Uszaun15aiunnnai 20 U 71 4.58 %

1-5 Years
55.78 %
y Higher 20 Years
16-20 Years
28.41 %
11-15 Years
6-10 Years

JUM 4.8 LAAIUKNUAIMINAULAAIUTEAUNMTAINSIR B9V LN YATNSHLAE-HHAnUNELLe

4.1.1.7  UHUAININANLAAIIIUINENYMELAEITNITIReUneLide Tne
ANTILVIINTRWUUURAINEUAUNTUgNIY dndiuil 80.30 % Msideswuudanen 7.67

% MSEBILUURNETN 11.11 % uagnisideawuulaey 0.92 %

Raised in combination with crops.

Tethered raising.

Releasing fields.

Captive breeding.

UM 4.9 uanununmuiawaneuIuiund niutwngLleianin
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(%
v a

012  doyanaidvwumsieudaziniuvesnguiamAaguruifsaung sunoides

Jadnmsysal
4121 unuA LA o wune e 5U7 4.11 16ud

unsiiloaneiugues (Boer) fid1uau 4.01 %

unsiilomeiuguadnayou (Anglo-Nubian) 1wy 4.81 %

ungidloansiitusiudaiusnen (Black Bengal) S51uau 2.86 %

ungiomeniugiudiosine (Thai native) §51uau 15.15 %

unziomeiugnanvosuasiuidiosing Boer X Thai native) fis1uau 48.22 %

unziiloansitusuaniosinaySouuasuiioslny (Anglo-Nubian X Thai native)
31U 15.69 %

LszLﬁamaﬁuﬁ:mauLLUﬁﬂLUQﬂaaLLazﬁuLﬁmim (Black Bengal X Thai native) i
119U 0.57 %

L.L'wzLﬁamaﬂ’uﬁ:mamwﬁmmﬂaaLLazLLaﬂﬂawﬁ&Ju (Black Bengal X Anglo-Nubian) &
311U 3.09 %

ungLiometusranuuiauinoauasuesinaydou (Boer X Anglo-Nubian) fid1uau
4.58 %

Thai native
Black Bengal
16.15 %
2.86 % Anglo-Nubian
4.81 %
4.01 % Bosr

o,
s 1 T —_— 48.22 % 03% Boer X Anglo-Nubian

Black Bengal X Anglo-Nubian
15.69 % Black Bengal X Thai native

Anglo-Nubian X Thai native
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4.1.2.2 fan1IneInTalaigdanasyid Multi Linear Regression (MLR) Lang
Joyaungiile wagtmiin uanmansvlady (Linear model regression) Wiauaungiilonn
193 wagynuytui 1 lWamydui 16 duatian Teevinisuiadudnsinisasayiule

(Growth rate) muiulunisiass

Vilage 1 Ban Plam Vilage 10 Ban Pa-Lao Village 11 Ban Pa-Dang Village 12 Ban Non-Khu

Body weght Ky}

Vilage 13 Ban Plam willage 14 Ban Non Village 15 Ban-NonSawang Village 16 Ban Falao-tai

Calves
o Boer X Thai native
0] & «  Black Bengal
T v T ™ A2 " + T " T 0 T 0 + 0 T + v T +  Thainative

willage 2 Ban Pa-Lao willage 3 Ban Pa-Dang illage 4 Ban Pa-Dang wilage 5 Ban Pa-Dang e Ao Nublaf X THal TatTe
55 Boer X Anglo-Nubian

Biack Bengal K Angio Hublan
*  Anglo-Nubian
> Baer
o »

er
Black Bengal X Thai native

Tt e o

Bty weight (Kg.)

village & Ban Plam village 7 Ban paDang village 8 Ban Plam village & Ban Plam

Budy weight (Kg.|

)

o s 1w 1y w2 W0 0 50 1y w28 30 o 51 15 20 2 30 ©oo» 10 1y w2z 30
Aga per day (Growth} Age per day [Growth) Age per day (Growth) Age per day (Growth)

UM 4.12 wanmsnensalanisnensaldeyaungiilowaziminnnaneiug nnvyiiu
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NAN1TNYINTBIAIE8aND3 AN Multi Linear Regression (MLR) Lans

[

Joyaungiile uazdmvin wansnansmilawiu (Linear model regression) dniausungiilenn

| Y] R% PN = R% PN ° ' I I s & & A
BINIY LLagnﬂV%I“U’]UVI 1VL°U§]\‘1'V13{'|‘U’]°LJV] 16 #1Uau1tan LUIANANUINVULUDSLTUALA DA

Blood < 50% Blood 50% (F1) Blood 75% (F2) Blood 87.5% (F3) Blood 93.75% (F4)

Blood 100 % (F5)

Village 1 Ban Plam

Body weignt (Kg.)
g

Willage 10 Ban Pa-Lac

willage 11 Ban Pa-Dang

village 12 Ban Man-khu

Village 13 Ban Plam

Body weight {Kg.}

Vilage 14 Ban Non

Village 15 Ban-NonSawang

Villaga 16 Ban Palao-tai

Filisl_generation
s Blood 87.5 % (F3)

village 2 Ban Pa-Lao

Body weight (Kg.)

villzge 2 Ban Pa-Dang

village 4 Ban Pa-Dang

*  Blood 93.75 % {F4
Blood 100 % (F5)

s Blood 75 % (F2)
Blood 50 % (1)
Blood < 50 %

Village 5 Ban Pa-Dang

Village & Ban Plam

Body weight (Kg.)

Villzge 7 Ban PaDang

WVillage & Ban Plam

Village 9 Ban Plam

o 5 1w 15 2 25 3
Age per day (Growth)

[

5

w1 2
Age per day {Growth]

0 18 w2
Age per day (Growth]

w1 w0 2 30
Age per day (Growth)
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4.1.2.4 wan1TneINIalAe9ane3fiu Multi Linear Regression (MLR) Wang
%’aaﬂauwmﬁa LLﬁzﬁWﬁfﬂ wanINanIWLTeLEY (Linear model regression) ﬁmuauwmﬁanﬂ
13938 uwnzadleviossn (1% Pregnancy) wnsineifleviasdi 2 (2™ Pregnancy) unsineiile
Viaafl 3 (3" Pregnancy) weileviaadi 4 (4™ Pregnancy) anungneE (Baby-Goat Male) gn
uwgLwelile (Baby-Goat Female) LLWBLﬁBLWﬂE;I: (Billy Goat) wnziifomedle (Nanny Goat)

NonuUSHkNELle (Breeder-Male Goat) LLﬁ%LLﬂJWﬂAﬁZLLW%Lﬁa (Breeder-Female Goat) E‘Uﬁ 4.14
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1st Pregnancy

2nd Pregnancy
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140
1201
100
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x
Z 809
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= 40
20
o
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140+
1201
1004
@
b=
z 80+ ¥
2w s
>
)
@
40
20 Calves
@ Boer X Thai native
0 s Black Bengal
= Thai native
# Anglo-Nubian X Thai native
Nanny Goat Baby-Goat Female Breeder-Male Goat Roer X Anglo-Nubian
1401 Black Bengal X Anglo-Nubian
e Anglo-Nubian
120 Boer
Black Bengal X Thai native
. 100
@
S
= 80
=)
o
= 60A
>
)
a8
40+
20
0
o a8 10 15 20 25 30 a 5 10 15 20 25 30
A ds Growth A d. Growth
Breeder-Female Goat ge per day (Growth) ge per day (Growth)
140
120
.
0
__ 100 2
g 4
2 801
= z
2 6o pey
>
)
a
40
20
o

5

10 15 20
Age per day (Growth)

25 30

Ut 4.14 wamswensaifeyaunsionntierguaztiete
4.1.25 Wan1TWYINTaIAI88ane3 7N Multi Linear Regression (MLR) wans
foyaunziile waziiniin uansdeyaga (Scatter) ungiiloasiugues (Boer) ungiiloas
Wuguadlnayideu (Anglo-Nubian) LLWSLﬁamaﬁuﬁ:Lwﬁmmﬂaa (Black Bengal) unziifoans
ftusudioslng (Thai native) unsiileansiiusnauuasuaziiudioslng (Boer X Thai native)

wngiiloangiusnauuaslnayUouuazuiodlng (Anglo-Nubian X Thai native) uneiile

angusHanwuanUInoatarituileting (Black Bengal X Thai native) wingiiloaneiuduay

[y

wudintuaneawarwadinaydeu (Black Bengal X Anglo-Nubian) wennsalfiuAinnududu
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Wosidudiann Blood < 50% Blood 50% (F1) Blood 75% (F2) Blood 87.5% (F3) Blood
93.75% (F4) Blood 100 % (F5) 3Ufi 4.15

1404

1204

100

Body weight (Kg.)

40+

204

1404

1204

1004

Body weight (Kg.)

404

20+

140 4

1204

Body weight {Kg.)

40 1

20

Wugnwsaumnivaniglundinailounysysal

804

60

Breeder : Boer X Thai native

Breeder : Black Bengal

Breeder : Thai native

o8
o
F

80

60+

Breeder : Anglo-Nubian X Thai native

Breeder : Boer X Anglo-Nubian

Breeder : Black Bengal X Anglo-Nubian

#
. .
. .
o
o °
.
&P
-]

80

60

Breeder : Anglo-Nubian

Breeder : Boer

Breeder : Black Bengal X Thai native

5 10 15 20 25 30
Age per day (Growth)

0

5 10 15 20 25
Age per day (Growth)

30

0

5 0 15 20 25 30
Age per day {Growth)

Filial_generation
Blood 87.5 % (F3)
Blood 93.75 % (F4)
Blood 100 % (F5)
Blood 75 % (F2)
Blood 50 % (F1)
Blood < 50 %

a ¢ & Y v v c & &
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Baby-Goat Female
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Breeder-Female Goat
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413 wamsnensaifeyaninaiyiiuliaveunsdedmivaiadusuuulunis
wennsalkay eI Tiunedoaneiudtay
4.1.3.1 duvudmsunsnensaluanstayaunaziiiluge (Scatter) nu
Sammaasauivla uasinin Snsinisiinaeuesd 80 % vesteyarisnun 100 % ¢
§ane3iu Multi Linear Regression (MLR) wansdeyaunsiile uagimin unsiiloiner
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307
@ Boer X Thai native
© Black Bengal
25 © Boer X Anglo-Nubian
@ Anglo-Nubian X Thai native
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E © Boer
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4.1.3.2 wansseusmeyadeyalneiile 20% warnensaluneiloanenug
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30 1

@ Boer X Thai native
© Anglo-Nubian X Thai native
25 A
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JUN 4.21 uanmansiseuiiuneiileiugnauiuangiugsinsseinag 0-4 1oy
4.1.3.4  fuuudmniunsneInsaluanitayameqn AuenIINIsasyLAule
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. S o o,
Anglo-Nubian X Thai native °® g
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