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Abstract

The essential task of the Office of Information Technology (OIT) is to consider, analyze and screen
the budget that requests for purchasing computer hardware for agencies under the Office of the Judiciary
throughout the country. Each year, a large number of budget allocation request documents have been submitted
with supplementary documents. Consequently, the inspection process might delay since the difficulties in
storing, retrieving, and utilizing the data. More specifically, the OIT staffs manually classify the requested
documents and deliver them to the relevant OIT divisions. Thus, this work aims to apply text mining and natural
language processing techniques to categorize the relevant divisions responsible for budget requests according
to the type of computer equipment. Based on the details of the reasons and necessity appearing in the budget
request, the approval decisions also have been made. Firstly, all relevant data are stored in the database
management system. Then, the computer equipment names and the requested reasons are tokenized into words
that are used as input features to the classification models. In this work, several machine learning techniques
such as Decision Tree, Naive Bayes, and Logistic Regression are utilized. The experimental results based on 5-
fold cross-validation show that our models offer satisfied accuracy to classify the relevant divisions and the
approval decision for the requests. Therefore, we can conclude that our work is capable of speeding up the
inspection process by reducing redundant processes of the OIT staff and also providing useful decision-making

information.

Keywords: Budget request, Text Mining, Natural Language Processing, Text Classification
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a d o 4 v o 0 2 ad
AUATITHAT ALY Ll,azGl,%}mdsmﬁ@msmmmymaiumumumiﬂizmaNamyﬁssuwmﬁmmmiﬁlwa

= 9 =2 I 3 4
NANDIUANNYNADIFIDN 91 odidua

128



a 14
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q
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o @ 14 a 1 1
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: 5 : g = 9
reqid  reqyear regionname office name req item req detail group approve AN 1 ANNUHVI8VDIUDND
o}
322 2563 A magnasima 8 wiowiund Multifunction efiens wolwl dwon 1wfos lolisuunugsmsy  support  yes o
LGET I EEATRLY
331 2563 mad masrgassl wiowmumawiafio wowaun w1 oy floniafostm support  yes
o_ o v
35 2563 - gAY wioswosioinod Server ufta Tow w0l nam 1 1wfos maguesalaBsilgh network  yes aay LEGEY ANUNUIY
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aaeasAllInOnedminaudsnana
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Bowoe e ®
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3 walwil 3w e Wasanaedudanndasigna. ..
4 wavauvu 3wdu  %e lasanadnsaluacduzng. . .
712 waAN Au  wwlay dwmdudeasslidanum. ..
713 waiu Au edas awmdusasiunisldviua. ..
714 waviu Awu e d@mdusaviudasinndedin. ..
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) NIAAA (Tokenize)
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Tuduaeuil f15eIMhnnudiseemsdszuiananmusssumna Taelszyna 14 laus3ngen
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-] aaufiead All In One dwmdu oiu dsvnaua
1 waaefiuv Multifunction il awas wia ...

2 wA%ay d1sav Yaiya Network Attached Storage NAS
3 aUnsal da1Au daua NAS
4 aUnsal dauAu daua NAS

712 iafavAauhiead d iy viu dsnana wuy A

713 wfaoiiuv wawiaf via LED um a1 willa netw...
714 naufinwmatd d@uiu 9 dsanana uuu
715 awnpuuad amfu o Ay wpaEnT sedy Aaud U, ..
716 wias aunu avwfila wie tudn vat wh ...

(J Y

NN 8 Aredmvesulszandaiiale lausis word tokenize 1A thai_stopwords HUUTIABMN 1

e 12 Wi 3w wiae iavnin ddns dse L.

1 22 mi 3uu 1wfas tlalw syuu ougsns ...

2 2a i 479u 1A%as lasann aadowda uun...
3 wa Twi 3w e Wasann dondu Wewn s, ..
4 2a vaunu U ga asaan adnsal wav wiu ..
712 22 Wiy 3w wias S wmdu daass W, ..
713 w2 Wi A wu wdas @y saedu msldew. ..
714 ua Y UL Ya @ miu sasiu dasn ANav ...
715 wa Twi 1a%a0 a sy 14 ouilszan aud e ...

716 22 vaunu 3w edae avann u asdaad. ..

@ Y

/WA 9 Aegamvesulszanaidamalelansis word tokenize 1 thai stopwords LUUT1ABIN 2
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(3) M3aF19AdmANT (Bag of Words)
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dmsuduaouil Ao msudasdmaazan (M lusiu) 13 1D Favunouil1s lausis “sklearn”
Y v

= Yo @ ° o o 21 Y o o A I Yo
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9 aAav A

o P 9 add . I
nnvonulusvesulszua Felunuitoli s laus30%¥ea1 “CountVectorizer” lun1un Iwsowilu
A A o o v g Y v o A
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cvec = CountVectorizer(analyzer=lambda x:x.split(' "))
c_feat = cvec.fit_transform(tokens_list)

cvec.vocabulary_

{'maufinmas’: 95,

‘All': 2,
'In': 22,
‘One': 42,
‘#wsu’: 208,
‘ou': 98,

*dssunama’: 151,
‘laSaciiun s 230,
'Multifunction': 37,
‘yiie’: 189,
‘latgfas’: 238,

Y o 1 v o W 4 o ' o o
ﬂTWﬁ 10 I NAAIMANN (Bag of Words) NnmMsdumm luenasamvesud e

9 4 o °
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o o & dy < Y @ o A v o ¥ A ' . A 1
mmumumumﬂumiﬁin Feature 31NN1TUUAT AD NITUUITHIUATINUNAS word id NN

9 v
word id nanuadsing luuaag text (1T Ao 0) Tasuaaslaganini 11

train_bow = cvec.transform(tokens_list)
pd.DataFrame(train_bow.toarray(),columns=cvec.get_feature_names_out(),index=tokens_list)
print( pd.DataFrame(train_bow.toarray(),columns=cvec.get_feature_names_out(),index=tokens_list))
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d' @ 1A 4 A v v o
MAUN 11 ﬁ'J’f]EJ'NV\IL%’E]i (Feature) N3 1NINNITUUAN
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= [ o Y a A a 1 . A A = A dy A o Y 1
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1 1 { ' o o S o I
ﬁ']llﬂﬂﬂc] (Fold) Tﬂwﬂﬂijﬂyjaﬁgﬂum%mmmﬂ”mumm’mﬂia (k) qa1us mﬂu ﬂ @3‘;’] ‘V]l‘lfﬁ TN
° L. P} 0w . & cav X gno D] A A4

SSENIERIGIRN] (Trammg set) LlagsljﬂﬂlﬂmvaﬁTﬁﬁUﬂﬂﬁﬂU (Testmg set) G}fﬂumu’mﬂu ') ﬂlﬂﬂﬂibﬁ!ﬂﬂuﬂﬂ“ﬁﬂ
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71 K-Fold Cross Validation Tag 14 1a1513%0 “StratificdKFold” dwsusiglumsmisdoya nagiiua
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9 o 9 o Aa R 1 = Ao dy = 9 o Aa KR o 9 =
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Fouduvulidaou (Supervised Learning) 1aun au'lddadule (Decision Tree), yavosaulddadule
J a A o
(Ensemble of Decision Trees), w1on 1w (Naive Bayes) LA a0V AINT AU (Logistic Regression)
a a a o a o dy o a

3.5 msnaaeunazdszfivissansmnvenuudiane luauIveil autumsnagey
Uszantnmuuuiiaeslaemsuiigadoya testing data A281MATA 5-Fold Cross Validation 319414
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