unft 3
ABANRUIATI9

nMsAAszinisBauiteudsrAnainuualinnisnensaisnsinisdneenu
Tudszmalnelugosd 2564 -2566 Tnefinsnzidiayasiamaiamilasdiaya (Data Mining)
uazltinazuann1siingizst CRISP-DM udaanifndunannisadrslung wuneynauaan
(Time Series Andlysis) IunnsAiaanesitiays Fvtuunilazuansd s untaiiunndoil
3.1 N92UMNTT CRISP-DM (Cross Industry Standard Process for Data Mining)

CRISP-DM Liunazuaunianantunisdminmdasdayaianiaiina siuazly
Uszloilunnegsfia nsvuannisfmsnesidoya fag CRISP-DM w38 (Cross Industry
Standard Process for Data Mining) Usznaudig 6 ﬁgumﬂu LL@imﬁgumﬂuTugﬂ%Lﬁu%umu ﬁ
soiflasiuiufodunoudnllazsonadnsarniunoutauniindonansfangnasiiday
syndnansesdvannudaznaes sadraduile Tinadngaindunanniandandoya (Data
Preparation) LLﬁq@zﬁﬁfﬂﬂ%NTNme?ﬂLLuﬂﬂi:Lﬂw%’mjﬂTu%gu Modeling LALNAIa1N i
anaazdiaundunuasuasdoyaligniassnntuiendsinazlunafilinay gniesan

IR (fndn

: Data
Understanding

Data
Preparation
Data 11
Deployment Modeling

N P

ﬂ'lﬂ‘ﬁ 3.1 WAANNTEUIUNIT CRISP-DM

ﬁm : https://kamboonchob.medium.com
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Tunszumnsfiszneusion 6 dupon
3.1.1 ardnlalugsia (Business Understanding)
fAneipsiiiinsinnsdintanssuanaslisyauszariAinssitiays
INRTBLFIMIANNTEabBaS U anTasEansnemnilanGesing T WeTiazina
manzidaya B AU len TaedndiduanudiAty uasdime dpqUsvasdiies
infugsuuuunsiwnasiieya WeglugUlandessnsinasidoya gudioyaunaivajuay

|
o/ '3 )

MaununsAfiunislaenisimsnzifioganie Data Mining yngULUANHERWETIEewWe

=R e

Ty avasdiagaduangdnen uazindaussmsan Wellasnimanisinsnsiiioyall T

Uszlamipudissnsimunasinundnafuaudida uaimuadngUseadiiay sinfl

e

sUuuMAmIitiaya
3.1.2 ﬂﬂiﬁf}mﬂmﬁ’]ﬁf@%ﬂﬁﬂ (Data Understanding)
fumaunsdmfiuuazanumndoys fArssiioyadosiansanaeiasay
gnéiasastiayailisy Taedende oy aiommdaunsdnlinmsiinesili sansudu
Toquazasdiidnmnl Adudramanmanviamatewsinn iunnanssidoga 99niloed
www.doe.go.th %Qﬂﬂﬁﬂ%‘iﬂﬂ’i“ﬁﬂﬁjZWIZ\]’I@LL’NG’WH Tﬁu’%mﬁmj@ WATIIRITUAUTEE U

anwosdayalame (Open Data) AAATzidayadald Andunanuduneudsll

1) gAvwansideyausaniiayaann Wulysd www.doe.goth WRIRRNUOLLNY
ADAAHFBINNTUINN EnsanAnFanfifeinisudanaiivan Waksinnsanadlnan

foymfivsusandeys

NOVUSHISTOUARAVAUSUVI mrosiess (00« 1 masacoa am =

7S Labour Market Information Administration Division

Joyaadaluus:ine B8

aNGAWAoIMSISONUSIWIIKIQ

& v

A 3.2 uaRsTReLNT9II1 Open Data ANy s

Fan: https://www.doe.go.th/prd/Imia/statistic/



2) Wendayadiaztife

2564 — 2566 N www.doe.go.th

i

aya (Wa

[ S

B b e Qe o B B e

LC S O S T T

(S

¥
o/

U

FDNAAINADINTITUIINIRINYTINIA FILGTIN. A

AMA 3.3 LaRIIABLNNT97 Open Data anuiu T

|
=

YIHT: https://www.doe.go.th/prd/Imia/statistic
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3) asnasavisyaniadinanlnefiersanenisyavionse feimon

fianum 288 TS 89 1 g UsznauTuEag 10 uaanaiad

Uszvng MAasuTI Hhinglumdausanu
o TR ke filonh | ddeu |ditrengna T sty | Gouwiide Eham ]
i - ¢ e the fins
T 58,661,185 | 40,088,586 | 39,565,992 | 491,409 | 31,185 | 18,572,599 | 5111,012 | 4,558,354 | 6,963,369 | 1,939,864

1. ngammamIuRs 7,859,114 5,699,929 5,634,878 65,051 o 2,159,185 581,516 450,011 750,501 377,157
2. aywsUsng 2,075,236 1,425,096 1,409,201 15,895 o 650,140 187,804 | 121,789 | 251,556 88,991
3. uumgi 1,643,154 1,172,113 1,157,263 | 14,850 0 471,041 106,546 | 123,707 | 167,153 73,635
4. Unusail 1,646,354 1,091,811 1,082,728 9,083 0 554,543 189,982 | 128,168 | 168,602 67,791
5. wizunsAiayse 785,469 532,422 520,392 12,030 0 253,047 64,127 54,270 | 103,351 31,299
6. @1amae 208,690 128,029 126,366 1,663 0 80,661 24,731 15,615 27,464 12,851
7. awyi 658,692 452,591 441,871 10,720 o 206,101 54,653 53,149 72,808 25,491
5. Auhyd 157,204 99,943 97,076 2,867 o 57,261 19,972 11,807 19,051 6,431
9. dsum 245,329 168,758 164,332 4,426 0 76,571 22,763 15,606 32,469 5733
10. a3 652,803 442,680 431,705 10,975 0 210,123 54,867 45,743 86,655 22,858
11 yad 1,641,870 1,101,655 | 1,098,137 3,518 0 540,215 144,487 | 108,057 | 197,072 90,599
12. 5784 900,120 686,312 675,556 10,756 0 213,808 75,110 54,093 69,166 15,439
13, fumi 471,109 369,632 368,003 1,629 0 101,477 29,428 25,674 40,317 6,058
14. av1n 228,991 170,103 169,117 986 0 58,888 19,504 13,139 20,584 5,661
15. asidann 743,767 525,528 522,946 2,562 o 218,239 83,760 54,011 65,324 15,144
16. Uniuyi 543,085 397,371 389,049 8,322 0 145,714 59,115 30,176 38,202 18,221
17. uASUEN 218,550 149,417 148,994 344 79 69,133 20,961 14,162 23,038 10,972
18. Aszuf 549,194 374,930 368,878 5,449 603 174,264 64,662 32,572 52,283 24,747
19. i 679,976 472,734 469,260 3,474 o 207,242 55,171 43,221 88,913 19,937
20. ngyauyd 696,667 487,620 482,738 4,882 o 209,047 62,604 41,116 85,083 20,244
21. anssond 709,538 485,531 482,641 2,890 o 224,007 48,340 57,586 99,845 18,236
22. unsigu 1,111,574 828,149 819,964 8,185 0 283,425 80,677 84,954 84,774 33,020
23. aywiannag 987,349 758,576 749,506 9,070 0 228,773 65,147 58,620 67,752 37,254
24, aymsnsm 148,235 102,783 101,939 844 0 45,452 16,297 10,091 14,532 4,532
25, twwayi 421771 296,282 292,848 3,434 0 125,489 29,050 32,386 47,230 16,823
26. UszaruRidud 406,346 270,470 268,849 1,621 o 135,876 39,939 29,687 46,520 19,730
27. Buslwi 1,522,971 1,043,916 1,023177 | 20,739 0 479,055 101,978 | 128,693 | 197,203 51,091

a y 0 o o
NN 3.4 LEPNTBHAITHIUNTAILTINUY
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Tumpnnsulasioyaii(Faruganmuandantd Weguuuufindandmiurinll Anaiz
Tudnnaudoluls Taanisvintidutieyafignéias (Data ceaning) sinTéiaan Aoudionin
sruunnssudeyatiaudngsruuiviuadeiuilaqiusrannsiddoyasinau Didasfign u
a:l¥A3nauny uanidandaya iaanauRanaalitioniign nansiunenliiogn
HANNGT 50% 2999a19INTINNA nTantaRnnatnrasiayalininmale Aezded
UszAVBAMANN TN

3.1.3 nawmagndiaya (Data Preparation)

& @ d' 1% g ) & 4' 2 22N cY
“ﬁluﬁﬂuﬂq’iLLﬂ@\??JﬂNﬂZWITG‘Iﬁ’]U‘i’JNN’W%@ Lﬂu?lu(flﬂuVIT"le’]@"IN"Iﬂ@’JLﬂ‘iqz‘ﬁ?lﬂﬂﬂ

U

o

o o/ o/ %4 dl 4 v dl Y v 1 dl v o
yinnsdanisfiudeyaiilflagsousandayauas uwasdeyaiilsioduguniindandimiy
WnlUamssdluinasuse U lfiioanaan Aananalidasiign Tael¥nszuaunns data
. dl XS $4 dld a ! a o/ ° o w
cleaning el (Fipyafiflussansn el sUuDLAzIIRsg AW uazindniinyaFe
pENANIUNITANTURDNAIH
1) N19U4UN199374 (Standardizing) §AlAT1idayainn1959uuLaY

o/

TdayaWiinidiAaaiuegsUuuuioaiuniassairsuaanidad e tnvuafduan

Tonan

PRRERRREREE® R E

A 3.5 Tdanuaiivinnisaaiinan
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" fine | Aeu FInin 9N Aflannin | ddrssu | Adseqanis

0
1| 2564 | wnsem | nganmesuAs | 7,651,377 | 5,398,074 | 5,287,678 110,596
2| 2564 | ansIAN | EyNSUSINNG 1,940,237 | 1,382,296 | 1,350,008 32,288
3| 2564 | unawmu | w3 1,482,105 | 080,645 | 958,554 22,090
4| 2564 | unsimu | Uvuend 1,381,184 | 976,810 | 946,385 30,425
5| 2564 | wnsiAu | werumsedDgEen | 741731 | 499,930 | 490,867 9,263
6| 2564 | uneIAM | E1nEd 219,200 | 136,667 | 132,714 3,953
7| 2564 | unamu | awyd 651,462 | 448,068 | 432,001 16,087
8| 2564 | wnsaew | Rofu3 176,465 11,081 109,865 1,186
9| 2564 | unaimu | Foum 267,672 | 186,561 | 180,565 5,996
10| 2564 | wnsmy | w5ey3 596,958 | 404,449 | 391,220 13,229
1| 2564 | wnsey | g8ud 1,508,179 | 1,027,007 | 1,019,514 7,493
12| 2564 | wnsied | sTomd 766,865 | 595,195 | 587,276 7.919
13| 2564 | unsimu | Funy3 470,45 | 365,614 | 363,217 2,398
14| 2564 | wnsimd (@S 239,919 | 173,680 171,911 1,770
15| 2564 | unsiAu |azi@ansn 688,800 | 449,564 | 441,781 7,783
16| 2564 | unsiAu | Uiy 528,400 | 361700 | 353,518 7.590
17| 25864 | ansiAd | WASWIEN 243,157 | 153,239 | 152,887 351

amil 3.6 dioyafiisuninsgiusinlidtedufidandioya 2,776 918m3

Y

2) nsuanuasdiaya (Parsing) fAtAsnzidayarinn1sasismnsneims

U

£
= = s

Tunn lnademanioya 2,776 319013 Usznaudae 8 uaanaiad Uszneudion T w.a.

o lil

PIBY 9990 {9191 7919970 {ATD0ANIR AT NATIN ASANT 3.7

e
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DataSet31 (1) - Excel (mailaldinuniasneisuma)

PUAUl wvsn  dnlasaihnmens ges doya

o gé::mm ) THNiramitAS (16~ A A = EP dadfomna ity - g‘a Mormal 6 Normal 7 : (E-E'm EX 1
™ sy | B 1 U~ B DA === [ wauuaedofenans - $ - % 2 S8 % "ﬂm@;ﬁ? Sz;‘i“ﬂuau_ Nermal 8 und | e Gl
AdluaTa & vioud [ R n suny & dloci veinai
M4 - i
A B € D E F G H J K
1
2
Year Month Province sum Have work Unemployed Wailing for work
3
4 No.
5 1 2564 January Bangkok 7.651,377 | 5,398,074 5,287,678 10,396
6 2 2564 January Samut Prakan 1,940,237 | 1,382,298 1,350,008 32,288
7 3 2564 January Nonthaburi 1,462,103 980,645 956,554 22,090
8 4 2564 January Pathumthani 1,381,164 976,810 946,385 30,425
9 5 2564 January Pra Nakhon Si Ayuthaya 741,731 499.930 490.667 9.263
10 6 2564 January Angthong 219,200 136,667 132,714 3,953
11 7 2564 January Lopburi 651,462 448,068 432,001 16,067
12 8 2564 January Singburi 176,465 111,051 109,865 1,186
13 9 2564 January Chai nat 267,672 186,561 180,565 5,996
14 10 2564 January Saraburi 596,958 404,449 391,220 13,229
15 n 2564 January Chonburi 1,508,179 1,027,007 1.019.514 7.493
16 12 2564 January Rayong 766,865 595,195 587,276 7.919
17 13 2564 January Chanthaburi 470,145 365,614 363,217 2,398

ﬂ’lﬂﬁ 3.7 LLN@NT‘I’]‘&LL@ﬂLL@G%ﬂE@

3) n1aufiladayaiiianana (Correcting) §AtAs1zidiayanin Dataset vinnas

o A

Y] o . ] o 1 dl 1o ) Y = v
ARLABNIBHAN NSNS Data Cleaning ﬂﬂ%{uﬂiﬂﬂﬁﬂﬂ’]uﬂ\tﬂﬂ’]Lﬂu@ﬂﬂTﬁL‘lﬁﬂﬂLﬁWWZ VDHAN

a o @ a cY ¥ o Aa 1 1% A o 1 4
V]@’]Lﬂusfuﬂ’ﬁ%ﬂi’]%‘ifiﬂﬂﬁjﬂ Tﬂﬂﬂu‘iﬂ’]ﬂﬂ}dﬂﬂﬂﬂ‘l’\mﬁﬂ Zjﬂsj‘lﬂﬁﬁl TNQT"IGI?N ﬂiﬂﬂQTNﬂNUuﬁm

F119% 284 A1 Vinsin au ufile dayaliasussdusznaufigndeaienulioyaiils

gnfiessiiinanzilinyaszvinnisaundaud adayafin uninnudeyailgamieniad1dnef

©!

a ¢

A dayaevvinniansisseuAundeya Aunnd 3.8
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o

e | FandR | L s9u) .| Aflenit .| Adasemd riifsﬂqa_ma E 4
WOBNIAH AHNFUIINTG 1,498,812 1,478,919 19,893
WENAH um"l-.% 1159428 1144973 14,455
WOENIAN 1 Kkﬁqﬁ 1,171,179 1,157,493 13,685
WA WEWASFAEYEET | 542591 533304 9,247
2586 WEAIAN GO 434,232 422,884 11,347
2566 WOEAAN fky3 107,970 105,482 2.488
2566 WOENIAN "5?”-,% 1,155,843 1,145,985 9,858
2566 WENAN | SzEEd 714,653 699,496 15,157
2566 WOEMAN | U3 364,661 362,629 2,032
2566 WOEATAN W3R 174,595 173,403 1,192
2566 WOEATAN iTﬁL‘E 479,725 475877 3,849
2566 WOEMAY | gWSIMU3 490,343 487916 2427
25668 WOEATAN AUV IHAT 782,339 776,729 5,610
2566 WEMAH | @HVSEATIH 102,189 101,689 501

amil 3.8 wansdayaligniinsiinsaaaauny

o

(=)

o

b

)
o

(=)
=]

- \Heu |+ iR | . 94| . | Aflud L | Adraem L ri‘ifiﬂqn_ma X
WOEINEY | NSNS 1,519,291 1,506,480 12,811 na
nEEnIEn | ey 1,183,742 1,170,279 13,462 na.
nEAnTEn | UvEei 1,160,068 1,136,472 23,596 na.
11quﬁmau ‘I’ﬁ:ul‘ivf’%ﬂﬂ‘ﬁﬂﬂ 525621 514895 10,726 na.
mEEnIEs | g 127,818 126,936 883 na.
nEAnIEN | AWuE 459,074 453,365 5,709 na
waEAnen | &yl 107,228 104,902 2,326 na.
nEAnTEn | @Iy 424,582 420,184 4,399 na.
wpAnien | 9ayd 1196537 | 1,187.70 8,827 na.
HEATIEY (@90 173,892 172,609 1,284 n.a.
WEANIER  [RzEunsn 557718 553739 3979 na
nEInIEN [ 0snFuyE 395,764 391,886 3,878 na.
11qrr§‘mﬂu HWAIUTHN 148,485 147,798 687 na.
wpAnien | 913 485,437 475,831 9,607 na.
L eI e 182,257 479,985 2,272 na.
WOEANIEY | AENSEAT 781,295 776,206 5,089 na
WOEINEY | FEATIH 101557 101,063 a9 e
naEAnIEL | ey 295,439 293,268 2171 na.
wEAmEN | UszatuRIdug 282 751 281 571 1180 _—

o/

amit 3.9 wandiayafids lanysnluasgoymie
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Process

0 Process »

Retrieve DataSet3i(...

Select Attributes

Replace Missing Valu...

49

amdl 5.10 waransidayaiiingnsruaunis Data Cleaning

; ExampleSet (Select Attributes)

Name

Year

Month

Province

Have work

Unemployed

Waiting for work

4 Type

Integer

Integer

Nominal

Nominal

Integer

Integer

Integer

Integer

A 3.11 uanar Missing Value finigaani

Missing

Statistics

fin
1

fin
2564

September (231)

Trat .1 (36)

Tin
99353

Min
97076

1in

Min

Filter (8 / 8 attributes)

fax

7

Nax

2566

Most

April (231)

Most

Angtho [.]  (36)

fax

7651377
Max
5755751

ax
5287678

Max
11039

e
Average

2565

Values

Apri‘l (231), August (231), ..[10 more]

Values

Angtho [..] (36), Chainl[.]

519124.739

501462.817

Averag
2763.091
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 ExampleSet (Replace Missing Values)

Open in Er Turbo Prep lﬁl Auto Model .FI_‘. Interactive Analysis Filter (2,772 / 2,772 example
Row No. Unemployed Waiting ... T No. Year Month Province sum Have work
47 579284 0 47 2564 January Sisaket . 811359 579284
79 32288 0 2 2564 February Samut Prakan .. 1382296 1350008
80 22090 0 3 2564 February Nonthaburt .. 980645 958554
81 30425 0 4 2564 February Pathumthani .. 976810 946385
a5 1186 0 8 2564 February Singburi 111051 109865
86 5996 0 9 2564 February Chai nat . 186561 180565
a7 13229 0 10 2564 February Saraburl . 404449 391220
a8 7493 0 n 2564 February Chonburi . 1027007 1019514
90 2398 0 13 2564 February Chanthaburi .. 365614 363217
91 1770 0 14 2564 February Trat .. 173680 171911
92 7783 1] 15 2564 February Chachoengsao... 449564 441781
99 8298 0 22 2564 February Nakhon Patho.. 691242 682944
100 10264 0 23 2564 February Samut Sakhon... 719882 709617
101 1220 0 24 2564 February Samut Songkh.. 111435 110215
102 3552 0 25 2564 February Phetchaburi .. 282548 278995
104 20498 0 27 2564 February Chiang Mai .. 1009845 989347
105 2102 0 28 2564 February Lamphun 264670 262568
106 3535 0 29 2564 February Lampang 407383 4038438

ExampleSet (2,772 examples,0 special attributes,8 regular attributes)

A 3.12 wantiayafiany ol

4) A139ANNIANY (Transform) #ALATIvYEBYAUN Dataset inn13AALAaN

Y

D

)

#9ya WaryinN15 Data Cleaning #1¥INNNT9ANNAIANI IR BANNYNHEY HTlAT1zidaya

s

AdunsTanguuleiaya 3 ueansdad Asuenidad fT91u¥in(Have work) §319911

| |
v 1 o/

(Unemployee) Uazi#15859n1a(Waiting for Work) 1iNaudsdiayaatnedaian insaugnissin

U

foyalUAassilaasfiunisaudunew danmi 3.14



Uszons A5 wlainglumaausanu
Tanin 219 159 A ot T .
p el dilansh | ddeau |disangna 59 sty |Seunilada|  Buq
Yuly
T7u 56,940,473 | 39,096,342 | 38,289,037 | 727,048 | 70,463 | 17,705,004 | 4,863,715 | 4,187,166 | 8,804,255
1. NFANMLWIUAT 7,654,042 5,482,740 | 5349947 | 132,053 740 2,171,302 | 571,471 | 496,502 | 1,103,329
2. aynsusns 1,948,344 1,406,474 | 1,371,893 | 34,581 0 541,870 161,541 | 100,576 | 279,753
3. uum 1,469,435 1,000,059 972,952 27,107 0 469,376 132,648 | 89,890 246,837
4. Unusnil 1,386,459 962,344 941,601 20,743 0 424,115 146,919 | 85658 191,538
5. WigUATATOYsN 741,840 517,238 506,969 10,269 0 224,602 53,235 54,764 116,604
6. @1amae 219,435 143,644 140,988 2,656 0 75,791 19,605 14,836 41,350
7. awyi 651,758 474,037 458,182 11,224 4,631 177,721 36,807 44,302 96,612
8. duiys 176,680 113,348 112,105 1,120 123 63,332 18,546 10,806 33,980
9. doum 267,993 182,781 176,526 6,255 0 85,212 18,607 14,384 52,221
10. Fazyd 597,021 408,239 394,647 13,153 439 188,782 57,363 36,186 95,230
11. vayi 1,511,544 1,060,008 | 1,047,022 | 12,986 0 451,536 152,278 | 97,797 201,462
12. 52804 769,002 589,044 583,242 5,427 375 179,958 65,446 45,354 69,157
13. Fumfs 471,967 372,273 368,295 3,710 267 99,694 22,945 26,465 50,284
14. 9570 240,743 175,258 173,661 1,597 0 65,485 22,673 11,920 30,892
15. RUTUNIY 691,495 449,500 443,677 5,823 0 241,995 105,093 | 46,875 90,027
16. Usauyi 530,424 373,868 364,623 9,245 0 156,556 43,492 33,819 79,245
v dl % o/ 1
ﬂ'TWﬁ 3.13 me?jmmjaww:mmm‘mmﬂqm
" ine LABN Janda 39U Aty A91391u N:ﬁl“iﬂt]ﬁ’m"lﬂ
0.
1 2564 HAIAH NFWHRINAS 7,651,377 5,398,074 5,287,678 110,396
2 2564 HATIAH AxnaUaInTs 1,040,237 1,382,206 1,350,008 32,288
3 2564 HATIAH Humg3 1,462,103 980,645 958,554 22,000
4 2564 HATIAH tnusnil 1,381,184 976,810 946,385 30,425
5 2564 HATIAH WaunaEoYseT | 741,731 499,930 490,667 9,263
8 2564 HATIAH Hanes 219,200 136,667 132,714 3,953
7 2564 HATIAH ANy 651,462 448,068 432,001 16,067
) 2564 HNTIAH Aaly3 176,465 111,051 109,865 1,186
9 2564 HATIAH Haum 267,672 186,561 180,565 5,996
10 2564 HATIAH A3 596,958 404,449 391,220 13,229
1" 2564 HATIAH b 1,508,179 1,027,007 1,010,514 7,403
12 2564 HATIAH YU 766,865 595,195 587,276 7.919
13 2564 HATIAH Fin? 470,145 365,614 363,217 2,398
14 2564 HATIAH w9IA 239,919 173,680 171,911 1,770
15 2564 HATIAH auFang 688,899 449,564 441,781 7,783
16 2564 HATIAH Ui 528,400 361,109 353,518 7,580

AT 3.14 LEAIAITIANTITTANHIANY
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5) nslnandaya (Loading) 11 TLsunas Ropid miner Studio iiaaz1ia 1

AATTAULATFENEDNNILTNTI9N N Visualization

2 /flocal Repository/processes/datasetthal® - Altair Al Studio Educational 2024.0.1 @ DESKTOP-HGCSSEL

Eile Edit Process View Connections Settings Extensions Help

M- >R

Repository Process

@ Import Data =~ O Process »
» @ Teaining Resources (comecied)
¥ 7 Samples

¥ & Community Samples a
[ Local Repository

» @ Connections

- data

of 66541207004-7 (2224
g DaraSeti (2)

a Fzmmmmnm1|
g atasetenlEng 12

< - >

Operators

wr x
e oy Y
L Write CSV
L4 Write Excal

L Write Special Format
L, Write ARFF
L2 Write XRFF
L Write Access
- Database {2)
v

£ st Dotakenn

< >
We found "PMML Extension’”,

@ "SKLeam" and 5 mare resuits in
the Marketplace. Show me!

Ml O Type here to search _,‘ Hi &b e G B - H T =2

Interactive

Results Turbo Prep Auto Moded Analysis

Leverage the Wisdom of Crowds to get operator recommendations based on your process design!

+ Activate Wisdom of Crowds

5.1 Tnantiayadi (vinnnasdesmsastiudalas ¥lUsunaurapid miner

- o x
All Studio v
Parameters
W Process
loguerbosity it v|a
logfile
resultfile i
rEAdON Seed 2001 d
send mail never v Q
encoding SYSTEM v |d
i Hide advanced parameters
+' Change compatibiity (10.4.001
Help
~
& Process
Al Studio Core
Synopsis

The raot operator which Is the outer most operator of every

process

Description

Each process must contain exactly one operator of this class,
and it must he the root onerator of the nrocess. This onerator v

L 26°C fumpandmg) A~ & 0O 40 ENG

458 PM
12/20/2024 !.\

A 3.15 uamaTisnsmsvineizesTUsunas Raopid miner Studio
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5.2 Teridu Import Data Tunsindndeyaiiarinnnimsnziiden

[

U dl = v
AYBHAITALATHHLRAINA Next

U

Import Data - Select the data location.

Fhatw
Bookmarks File Name
--- Last Directory @ 1591525454_11—uwﬁ—3.pdf

@ 1728989943_01) Unuasaiinpdf

@ 1728989945 _02) Andnsaulsmduarundata.pdf
T 1728989946_03) anstfry.pdf

@ 1728989952_05) amisyenTe.pdf

@ 1728989958 04) asisygusm pdf

|j Data

1 DataSet3t (2)xlsx

|| DataSet3d.xlsx

dataseta0Eng.csv

datasetaniady.csv

datasetlwu.csv
@ publication.pdf

datasetAn0Eng.csv

AllFiles

Select the data location.

Size
5MB
711 KB
1MB
731KB
475 KB
1MB
212 KB
151KB
150 KB
213 KB
216 KB
212 KB
13 MB

v

Type

Microsoft Edge PDF Docume...
Microsoft Edge PDF Docume...
Microsoft Edge PDF Docume...
Microsoft Edge PDF Docume...
Microsoft Edge PDF Docume...

Microsoft Edge PDF Docume.
File

Microsoft Excel Worksheet
Microsoft Excel Worksheet

Microsoft Excel Comma Sepa...
Microsoft Excel Comma Sepa..

Microsoft Excel Comma Sepa..

Microsoft Edge PDF Docume.

- N

4 % AR

Last Modified
QOct 10, 2024
Dec 14, 2024
Dec 14, 2024
Dec 14, 2024
Dec 14, 2024
Dec 14, 2024
Dec 20, 2024
Dec 20, 2024
Nov 23, 2024
Nov 28, 2024
Nov 23, 2024
Dec 20, 2024
QOct 4, 2024

The selected file will be imported as: €SV Change

4= Previous

—p Next

x Cancel

ﬂ’m# 3.16 WaANYHN Select the Data location




54

5.3 yinnnansraseudayadigniawiall drdeyagnéieeusonm Next

Import Data - Specify your data format

Specify your data format

/| Header Row

Start Row

Column Separator

W 0NN AR W N A

=
o

Unemployed
5287678
1350008
958554
946385
490667
132714
432001
109865
180565
391220
1019514
587276
363217
171911
441781
353518
152887

Comma ",

Wiaiting for work
110396
32288
22090
30425
9263
3953
16067
1186
5996
13229
7493
7919
2398
1770
7783
7590
351

A 3.17 uanantin Specify your data format

W o N o ! A W N

File Encoding
Escape Character

Decimal Character

Year
2564
2564
2564
2564
2564
2564
2564
2564
2564
2564
2564
2564
2564
2564
2564
2564
2564

windows-1252

\

Month
January
January
January
January
January
January
January
January
January
January
January
January
January
January
January
January

lanuary

v +/ Use Quotes

+/ Skip Comments

Trim Lines

Province sum
Bangkok 7651377
Samut Prakan 1940237
MNonthaburi 1462103
Pathumthani 1381184
Pra NaKhon St Ay.. 741731
Angthong 219200
Lopburi 651462
Singburi 176465
Chai nat 267672
Saraburl 596958
Chonburi 1508179
Rayong 766865
Chanthaburi 470145
Trat 239919
Chachoengsao 688899
Prachinburt 528400
Nakhon Navok 243157

Multiline Text

Have work

976810
1382296
980645
976810
499930
136667
448068
111051
186561
404449
1027007
595195
365614
173680
449564
361109
153239

0 no problems.

X

>

v

x Cancel
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5.4 paneaeUrinioys mnRanainansaudlaiioyalumingdls

1
g

iw3aanysolnewihisyadinglusunsy ienanisiassifiududuazgniies

Import Data - Format your columns. x

Format your columns.

Date format v Replace errors with missing values (0

Ui ployed & ¥ Waiting for.. & ¥ No. & ¥ Year &% v Month # ¥  Province & v sum # ¥  Have work

integer integer integer integer polynominal polynominal integer integer
1 5287678 1103% 1 2564 January Bangkok 7651377 976810 ~
2 1350008 32288 2 2564 January Samut Prakan 1940237 138229
3 958554 22090 3 2564 January Nonthaburi 1462103 980645 -
4 948385 30425 4 2564 January Pathumthani 1381184 976810
5 490667 9263 5 2564 January Pra Nakhon SLAyu.. 741731 499930
6 132714 3953 6 2564 January Angthong 219200 136667
7 432001 16067 7 2564 January Lopburt 651462 448068
8 109865 1186 8 2564 January Singburi 176465 111051
9 180565 599% 9 2564 January Chal nat 267672 186561
10 391220 13229 10 2564 January Saraburi 596958 404449
11 1019514 7493 1 2564 January Chonburt 1508179 1027007
12 587276 7919 12 2564 January Rayong 766865 595195
13 363217 2398 13 2564 January Chanthaburi 470145 365614
14 171911 1770 14 2564 January Trat 239919 173680
15 441731 7783 15 2564 January Chachoengsao 688899 449564
16 353518 7590 16 2564 January Prachinburi 528400 361109
17 152887 351 7 2564 January Nakhon Nayok 243157 153239
18 <20Qﬂ8% 13469 18 2564 i lanuanv Sa kaen 504671 322552 S v

O no problems.

4= Previous

mww‘i'r 3.18 WAANTN format your columns
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file Edit P iew Connections _ Settings _Extensions _Help
N Interactive S
H - » - B Design Results urbo Prep Auto Model iy AllStudio
Repository Process Parameters
@ Import Data = 0 Process » B 43 o[ ®Foes
- . logerbesity
» & Connections
- data —
& 66541207004-7
; DataSet3f (2) resultfile
g Dsseimundinnu!
§ setsniEng Retrieve datssetund. random seed 2001
H HappinessDevorce P )
8 Heating O e
M Heating_Oil Prediction
encod SYSTEM
B Patient dentifcation &/, &
< >
Operators -
b tide aivanced paramters
x + Change compatibiity (10.4.001)
wewr =
Wite ¢SV
Wiite Excel bL
Write Special Format 2 Process fal
Wiite ARFF
Write XRFF
Write Access B
. The root operator which s the outer most operator of every
Database (2) y process.
<
Leverage the Wisdom of Crowds to et operalor recommendations based on your process designl
TR erage the Wisdom of Crowds to et operator recommendations based on your process design e
@ SKleamand 5 it
e Marketotace, Sl « Activate Wisdom of Crowds Each process must contain exact)  of this class,
ploce: and it must he the root anerator of the oracess. This anerator
. X " = D 0, = ¢ 525 PM
M O Type here to search o - H o 0 C @~ P B = & 27°C fumnndnef A @ OB oy, B

A 3.19 uamantaindayaiiinglaunas Rapid miner Studio

3.1.4 NMSEENULLEIADY (Modeling) AnzEATeART vty araan1svinmilasiaya

WUV Data Classification ian1su3euifisunlss®yaninlueaianiansinsaiamnsnnigsdnenddu

Usznalneilgodd) 2564-2566 WiwnafiaifieclidiayatuefnuaitsgUuoumanennsed gy

YBIFHNTASIAFNERS A NS ULLLYRSENMTN Asiarmans Seiinssidiayalfidentd

WARATUMULERNTHART (Time Series Models) 9{fur ARIMA (Auto Regressive Integrated

Moving Average) , Holt’s winter uaz K-NN Taal¥ Tusunsuiilivinnidasdieya sasgnioyai

FALRDN PN TUADUNITANIRNNTLAZS 1L RZIB Y

Y @ o
Tuﬂ’]‘jW?_l"lﬂ‘jm(TC"lilT%;jﬂ UUBRNTH L’Jﬂ’]f‘vgﬁLﬂuﬂ’TﬁWﬂ’]ﬂ‘jiﬁﬂﬂHﬂTuﬂu’] 314

andeya uaRnwinm daulsan g azliinaniienson Segduuueasdieys (Data Pattern) &

wiaianns wennsoinanegUuuy walpednfideyaezudsiEnatagduundmng Ainsnei

foyalfidnnioyaluguuull poudasniswasuliedred fiemng



Unemployed
5287678
1350008
958554
946385
490667
132714
432001
109865
180565
391220
1019514
587276
3683217
171911
441781
353518
152887

309083

Waiting for ...
110396
32288
22090
30425
9263
3953
16067
1186
5996
13229
7493
7919
2398
1770
7783
7590
351

13469

Year

2564

2564

2564

2564

2564

2564

2564

2564

2564

2564

2564

2564

2564

2564

2564

2564

2564

2564

Month

January
January
January
January
January
January
January
January
January
January
January
January
January
January
January
January
January

January

Province
Bangkok
Samut Prakan
Nonthaburi

Pathumthant

Pra NaKhon 5L ...

Angthong
Lopburi
Singburt

Chal nat
Saraburl
Chonburt
Rayong
Chanthaburi
Trat
Chachoengsao
Prachinburi
Makhon Mayok

Sa kaeo

mwﬁ 3.20 LLm\imiN%@H@ﬁﬁﬁmT%

sum

7651377

1940237

1462103

1381184

741731

219200

651462

176465

267672

596958

1508179

766865

470145

239919

688899

528400

243157

504671

Have work

976810

1382296

980645

976810

499930

136667

448068

111051

186561

404449

1027007

595195

365614

173680

449564

361109

153239

322552
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Fauanyadad
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3.1.4.1 TUADUNITNEINTDIBATINITIN9 e TH INLAR ARIMA

A1uUTENaUVDIANN1T ARIMA AR (Autoregressive): duiluanddons
ﬁquaqujaf\;ﬁ’uﬁ’umﬁsjwum (Lagged values) %ammiaﬁauléﬂugﬂaums
Yt=¢QlYt—14+p2Yt -2+ -+ PppYt —p + €t
Toedi
Yt Avesdwds s nan €
Bi mduUszans AR
p U lag
€t @1 error %38 residual
| (Integrated): duillfiilevilrtoyaoynsunarfimuis (Stationary) Inen1sidinusig
(Difference) 114
Yt =Yt-Yt—-1
Tned
Yt aranusesusufl 1 (First-order difference)
MA (Moving Average): dam’imm5qmiﬁawwmﬁﬁjmﬁ’uﬁum residual 910
lag 71137
Yt=€et+01let—1+02et — 2+ ---+ Oqet — q
e
€t A7 error u 1A £
i Fduuszans MA
q U lag V04 residual
auns ARIMA fisamndauidngne fu
®p(B)(1 — B)dYt = 0q(B)et
el
®p(B) =1 — ¢p1B — ¢p2B2 — - — ppBp @ AR
0q(B) =14+ 601B + 02B2+ -4+ 0qBq dwuMA
(1 — B)d m3i Differencing
B Backshift operator (BYt =Yt — 1)



Process

ssssss

Process

¥
o/

Funaul 1 @eanl¥ Operator fiZadn forecast validation

) Process » p g s B + @ @ [

Retrieve datasetan0... Forecast Validation

AT 3.21 uameduaenii1 2e9n1anenngn]

Tuneud 2 W@enl¥ Operator B9 ARIMA

Parameters

s B i3 P E B Forecast validation

time series attribute Waiting for work
has indices
‘‘‘‘‘ tes tes
h thr perd
expert settings
per
unit example based
window size 100
step size 1
horizon size 7

+/ Change compatibility (103 001)

AT 3.22 uaRsIURBNT2 2B9n19NENT0l
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¥
o/

TUABUT 3 1den 1% Operator 1841 Performance TuAMTULaiu

Useanininaaslumaiidanls

Process Parameters
) Process » Forecast Validation » O £ s B + @ @ B % Performance (Performance (Regression))
main criterion first
4 dh | root mean squared error
tes
[t [t per
ARIMA ~ absolute error
per
“E - -
o

d per eal) < relative error
I relative error lenient
relative error strict
normalized absolute error

root relative squared error

J, Hide advanced parameters

AT 3.23 LaRsuRaNAz 289n1TNENNTel

FUADUT 4 NARNEINIARN ARIMA

% PerformanceVector (Performance) 3 ArimaModel (ARIMA)

ArimaModel

Forecast Model trained on the following time series:

Name of time series: Waiting for work Number of walues: 100

Besulting Forecast Model:

Arima Model (p: 1,d: 0, g: 1)

AR Coefficients: [-0.44519%235130930684]

MA Coefficients: [0.4524881976105697]

constant: 528.8890276735223, length of residuals: 1

AT 3.24 uansiusauii4 a89nnTnennsed
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3.1.4.2 TUADUNITNYINTOIERTIN1591997 e TH AR Holt's winter

Tumaul 1 @anl¥ Operator f1%a31 forecast validation

Retrieve datasetan0... Select Attributes Forecast Validation

c out exa ez | exa

ori;
!

4 z ' .
AT 3.25 uRANTUAaLNTT aa9n19nenToilaa ¥ lima Holt's winter
Tumauit 2 18an ¥ Operator 13841 Holt’s winter ¥iMn1931A31EH

$nyalneMuenadad fd19em(Unemployee)

Process

) Process » Forecast Validation »

tra mod

thr

Holt-Winters

{ ea . forl)
o)

ﬂ'l‘}‘lﬁ 3.26 UWEANTUADUT 2 ﬂ@ﬁﬂq‘i‘lf\lﬂqﬂ‘jiﬁiﬂﬂfﬂﬂmﬂ Holt’s winter
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IURBUA 3 1 @an1¥ Operator 713891 Performance Tun19U924R1

Useaninnaaslunaiidanls

Process

@) Process » Forecast Validation »

ﬂ"I‘Wﬁ 3.27 UWAANIUABUNS ﬂﬂﬂﬂ’]iWﬂ’]ﬂ‘jﬂﬁﬂﬁT%TNLﬂﬂ Holt’s winter

v !
(4 a

FUADUA 4 NRANWSINIAR Holt’s Winters Model

HoltWintersModel

Forecast Model trained on the following time series:

Name of time series: Walting for work Number of wvalues: 100

Resulting Forecast Model:
Holt-Winters Model (alpha: 0.5, beta: 0.1, gamma: 0.5)
Period: 3, mode type: ADDITIVE

AT 3.28 uaRaRaaNE 2aentanenngailaetFluima Holt's winter
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3.1.4.3 dumaunisnennsoiensnisinteslne M lnna k-NN
Supaudt 1 1% Operator #@mdn Set Role fvium Aadu Unemployed
Asinmliin Label Befaifingautsitmsneg (output) Apaws] Year, Month, Province, sum,
Waiting for work, uaz Have work gnfiavinatn "Regular’ et udauisdn Normalize v
maUsudiayatifuunavidadesdniimazan nasusulieasing o aghudas 0 s 1vide -1 d
1 el Tumavinen#ATn Cross Validation 1iunsyuannsnInesauAHLuEInsl AR

Tnannsutisgadoyasaniduaon o

¢ Process » p i @ |
Retrieve datasetOO... Set Role Normalize Cross Validation
1 1 Fe————————omn &
inp out exa [9i4] exa D exa [75 ean exa % mod res
C > orib = orib ‘ exa res
v !
V" I pre tes L
v 4 perp res

per
v

AT 3.20 uaRsTuRaNd 1 nTnenTaisnIn1sdnrsndane ¥ luaa k-NN



65

rmeni2 @ent Operotor k-NN (k-Nearest Neighbors) TnamennsaiApply

Model sinsnT¥fugmiiayanianaaay (tesh) iloasvnadns uazlszifindsz@ndnndiag

Performance
Process
() Process » Cross Validation » C r + @ @
A
K-NN (2) Apply Model Performance (2)

LR S mod i e @ mod ab @ a0 % per ) L:

Y ea the 1 Q unl ¥ od Q per exa pe

thr the ‘ pe

thr

AT 3.30 uarasumanit 2 nnanennsaldnsinisinsnilne W luea kNN

$umouit 3 nasWElAa k-NN (k-Nearest Neighbors)

2 //Local Repository/processes/knn — Altair Al Studio Educational 2024.0.1 @ DESKTOP-SRE8252
Interactive

Eile Edit Process View Connections Seftings Extensions Help
Results Turbo Prep Auto Model At

|- > - h

Design

% PerformanceVector (Performance (2)) 3 ExampleSet (Cross Validation) . KNNRegression (k-NN (2))

Result History
= KNNRegression
Description z . "
Weighted 7-Nearest Neighbour model for regression.
The model contains 2772 examples with 7 dimensions.
Annotations

m‘wﬁ 331 WNANNAANS a89n15nennsoilastdluma Holt's winter

ANRAYYBIZBYALAIMHAANRIANHY D] (Mean Absolute Percentage Error,

@ ad 1o ° ¢ ® o a L4 !
MAPE) 3B dananausingn TnadAmaniladidudaanianainlunisnensel Tnals
SpanEng ANTRN HAonwingnge wnAtANAR AR NANTIgRazYinlAnIS

=3

(=
ATHENEN LA
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wennsollndifasiuauesanfigannigaNdmInAtauAs Alranudatnnds {in
HaRNUTHIAR (F9W07, 2557) W 61 MAPE = 4% uanedndsilideniiminaainndenlunig
« A 1y
WNTd IRAEeLfISnas 4
(X |Ae — Fe |/Ac] X 100
N

MAPE =

Tag Ft vunedeAnenanilunai 1
At N8 E9EaATIARTNAES IHEIAT t

N vH1e89 91uauiiaya

o ' r's v 4' c @ ' 4ﬂ| 4
mmmmmmmwmﬂim@mmfmmm@ﬂmmmummwﬂmmﬂ@ﬂumyﬁm
AIRNSIIT 3.2

CJ J { -3 (-4 4 L4
PANT 3.2 ussnAiRAnesiduinnaanARaNENY IOl

Model MAPE
ARIMA 17%
Holt’s winter 6%

K-NN(K-Nearest
9%

Neighbour)

3.1.5 N9zl a@n3n W (Evaluation) iNiusaunauinNaans (Faindunan

o/

71 4 WlHamifiinsnsifeyadnUse@ndnarosnadwif Fiudngusyasdfians (3 iuiunanusn

o o

1A o/ = 1 y A v =Y = = ° dl %4 o/
QqNuﬂNqﬂfyﬁ‘iﬂﬂ')’muqL%ﬂﬂ@ﬁ\l’mu’ﬂilLWT—NT@T@I?JLﬂ‘EEIUL‘VI%JUH"IN@‘VITW NINTNIN

UszAnBANEDIHANET [ masiudngUazasf Tt (8 Taeinsnsidoya Fideudiey

o/

e dvae
WA (Feas
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3.1.5.1 M3TAUsrANENINEDINTALATITAaRNTHIAAT A1NN9EE 1 lHAE Time
Series Model Tag T4 Operator Adtadn Performance 14l1U50N9H rapid miner studio AanAn
RMSE ,MAE, Relative Errortt@zSquared Error 29915LAa ARIMA,Holt’s winters wazkK-NN #9
ANT471 3.3

Asefl 3.3 LaAIN13TAU AN TN NI BINITUATILABUNTHIIR

Model RMSE MAE Relative Error Squared Error
ARIMA 4231.482 3250.121 462.16% 554147953.621
Holt’s winters 5101.080 4073.976 575.72% 86922612.346

K-NN(K-Nearest
71327.397 10770.948 109.39% 11599905173.965

Neighbour)

3.1.6 n138naans (U491 (Deployment) fAtnsnzidioyasinnansdnatn3i (4
snf inauefioyauuy visualization Faanisuansnateyalugduunaasninlngls
Tusunss Power Bi Tnasnifinnnsanudunawusidl

6.1 u1gytin Dash Board 119%1197% importfiayaniy Workbook Excel

Twla wiusn wnsn Asesuuy Q 5y 8y

donlerme & oo

uafudaga \iSntdn [dudana  SQL dlawdiasya Dataverse unavdayaanda | wiasyoua Sulsy il 1
v Excel Pnelakew~ Server v v

aAfituada daya uuuAaVAIH

=5

Iy

ATMANAIUAaYAUDIANL

Ifanvdaainlundayaainuiumine e daya Tddefuisioeu

_________________

Al 3.32 uamsn1silinnngwtin Dash Board N15¥11974



6.2 WaanWorksheet 9z 1#11n19%11 Dash Board w&anelnan

1l ]

fufanmsuass

5 o

4

MAPE xlsx [6]
[ ARIma

B arima?

[JE Holt

[ E Holt2
[JE K-NN
[TE K-NN2

aTaituusin [4]
[T E a4 1 (ARIma)
1 & Month (arima2)
1 Month (Holt2)
1 Month (K-NN2)

AT 3.33 uaRInITvan daua

arima2

NO.

U

Province
Bangkok
Samut Prakan
Nonthaburi
Pathumthani
Pra NaKhon Si Ayuthaya
Angthong
Lopburi
Singburi

Chai nat
Saraburi
Chonburi
Rayong
Chanthaburi
Trat
Chachoengsao
Prachinburi
Nakhon Nayok
Sa kaeo
Ratchaburi
Kanchanaburi
Suphanburi
Nakhon Pathom

Samut Sakhon

nam wiasdoun

Ft At Month

1 16545 3819.47813 lanuary

2 3596 4322.815763 lanuary

3 2415 4655.212699 lanuary

4 2826 4624.020564 January

5 5776 4694.50473 lanuary

& 2351 4663.346247 January

7 20511 4687.209543 lanuary

8 1220 21107.17003 January

9 3552 22556.87395 lanuary

10 2308 22303.14205 January
11 20498 21739.76249 lanuary
12 2102 21115.35267 lanuary
13 3535 20487.69696 lanuary
14 3536 19853.09203 January
15 3552 134385.1676 lanuary
16 2308 169999.1031 lanuary
17 20458 200421.3325 January
18 2102 225014.5378 lanuary
19 3535 244924,7025 January
20 3536 January
21 2530 .4157 lanuary
22 2308 January
23 20498 January

firunIwensol

u&n astullsungs

68



ww

<¥ ddanapiuy

Afahuata

O

wan

6.3 anlEnsiimanzaniuisyaiiinen

Excel Onelakew Server ~

s

wuuARLo wrn

A,

¥ dansas ol
O dumn
waatunwil

winilantanadiit

dansaslusiil

wiuflasanadtt

dnsaaluynwmh

winflasdayadii

Al 3.34 waAINsaeNNIMAMmnNzaniuliaya

69

whveywdy | uvelu | Copilot

»  psdagduuuns
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uaasdaya
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=
ENMEKE M
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EHELO0O
HeW AmE
EEREER
PYE-EBL1H P
baREe 2

unu X
\indasouarnid
wnu Y
inAnsouarid
wnu Y 529

winflasiayattd

6.4 Z\]’Iﬂ;il’ﬂ?d@ ﬂﬂﬁ/ﬂﬁﬂ\ﬁuuﬂu X UKL Y GI"INW]’]NLWN’WNN%@\?%@NMN

Y énsas
£ s
@nsaalunmil

oo o dg
winfaddauaifl

<. o
dansaaluminil

oo s
winfladvauana

dansaalunnmin

i L s
winilacdayani

? » msiagduuunis

uAAIUDYA

wnu X

= L
winfladdayani
wnu Y

= o dd
wWinfladiayaiil
unuY sas

= o dd
wWindladdayaiiil
drafunaununil

= oL dd
Windladiayaiil

Frpamualdn

2Aaya »
Q dum
~ @ arima2
0 Z At
O Columné
OZF
O Month
0O No.
O Province
> @ Hoit2
> @ K-NN2

1 - .
N7 3.35 uaasnaidennsmAimanraniudisya



6.5 MHINISUSHUTS VY LN A ANEIZNITANTSILAZATNE NS0
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