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Abstract: This paper aimed to complete the research on the selection method and data set construction of the Yi language stop
words which has positive significance for information retrieval, text classification, sentiment analysis and online public opinion
analysis. On the basis of word segmentation, data cleaning and word frequency statistics of Yi language text, used statistical
methods such as Document Frequency, Term Frequency, and Entropy, analyzed and selected the top 100 high-frequency words
that were ranked by these three measures, through the intersection of three sets of high-frequency words, 89 words were identified
as potential stop words in the Yi language, and according to the characteristics of stop words, 20 function words were selected
as stop words. Based on the methods of selecting stop words in Chinese, Mongolian, Tibetan, Uyghur, etc., completed the

construction of the Yi language stop words dataset.

Keywords: Yi Language, Stop Words, Selection Method, Data Set, Construction.

1. Introduction

Stop words refer to a type of word that appears frequently
in a specific text and whose semantic information has little
impact on Natural Language Processing. Stop words are
pivotal in the Natural Language Processing of the Yi language,
and can be used in tasks such as information retrieval, text
classification, sentiment analysis, and online public opinion
analysis. In Natural Language Processing, after word
segmentation, eliminate stop words from the text before
further processing will significantly reduce the text's
dimensionality, enhance the computational efficiency of the
computer, and consequently improve the speed, quality, and
accuracy of text processing. This study explores the method
of selecting stop words in Yi language from a certain amount
of Yi language texts that have completed word segmentation,
data cleaning, and word frequency statistics, and constructs a
dataset of stop words in Yi language.

2. Related Work

Abroad, the study of stop words initially arose from
research in information retrieval. Luhn [1], [2] found in his
research on information retrieval that some words appear
frequently, but these words seriously affect the retrieval
performance, he proposed using noise to represent such words.
Wilbur et al. [3] identified stop words in a collection using
automated statistical testing. Ho [4] proposed a stop words
localization and recognition strategy in adaptive text
recognition. Khabibull et al. [5] used DF and TF statistical
algorithms to construct a stop words dataset for Karakalpak
language.

In the study of Chinese stop words, Hao et al. [6] proposed
to use Chi-square test to complete text classification and
automatic extraction of stop words lists. Zou et al. [7]
proposed a stop words selection method based on statistical
and information theory models. Jiang Zhaozhong [8] studied
Chinese automatic word segmentation based on context and
stop words drive, and pointed out that Chinese stop words
refers to words with high frequency and no great retrieval
significance. Xiong Wenxin et al. [9] studied the stop word
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filtering of information retrieval users' query statements.
Zhou Qingiang et al. [10] used the program flow control to
eliminate the single independent words, English characters,
numbers, a series of mathematical symbols and the Chinese
words containing these symbols, so that the pure Chinese
words with more than two characters became the feature
items representing text information. Yang et al. [11]
conducted a comparative study on feature selection methods
in the statistical learning of text classification, and carried out
dimensionality reduction processing on text.

Research on stop words in Chinese minority languages,
Gong Zheng et al. [12], [13] obtained a list of Mongolian stop
words through statistical methods, in which there were often
some entity nouns that were closely related to the subject but
affected the retrieval accuracy, and used the Joint Entropy
algorithm to preliminarily determine the Mongolian stop
words, after removed the entity nouns and homonyms from
the initial determination of Mongolian stop words, the list of
Mongolian stop words was determined by comparing the
parts of speech of English stop words and Mongolian stop
words. Zhu Jie et al. [ 14] analyzed the selection of stop words
in Tibetan through methods such as Term Frequency,
Document Frequency, Entropy, etc., and proposed a Tibetan
stop words selection method that combined Tibetan function
words, special verbs, and automatic processing methods.
SAIMAITI et al. [15] analyzed the characteristics of Uyghur
stop words, used the methods of Document Frequency, Term
Frequency and Entropy to conduct statistics on a large number
of corpus, and analyzed the part of speech distribution of
candidate stop words.

3. Stop Words Selection Method

Used statistical methods such as Document Frequency
(DF), Term Frequency (TF), and Entropy (EN) to
automatically select stop words in Yi language. All three
methods apply statistical methods to assess the importance of
a word to a text set, and the importance of a word increases in
proportion to the number of times it appears in the text set.

3.1. Document Frequency Method

The Document Frequency method counts how many texts



a word appears in a text set. The calculation formula is as
follows:

a)(xi’yj)

DF(x,)= (1)

i
J=1

a)(xi, yj) indicates whether the word X; appears in the
document ;. If the word X; has appeared, the value of

a)(xi,x j) is taken as 1, otherwise it taken as 0, and 7 is

the total amount of texts.

3.2. Term Frequency Method

Term Frequency refers to the number of times a word
appears in a given document, abbreviated as word frequency.
In order to prevent excessive word frequency in long texts,
which may affect the calculation results, it is usually
necessary to normalize the word frequency, the specific
method is to divide the word frequency by the total number
of words in the text. The formula is as follows:

@)

X, represents the number of times word X, appears in

ij
text J, the denominator is the sum of times each word
appears in text j, and 71 is the total number of words in

text j.The weight of a word in all texts is calculated by the
following formula:

TF(x)= Y o,

1<j<m
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TF (xi ) represents the weight of the word X, in all texts,

w;

m is the number of total texts.

3.3. Entropy Method

Entropy is a concept introduced by Claude Shannon in
information theory to quantify the uncertainty of information,
the greater the uncertainty, the greater the entropy, and the
lower the entropy. The formula for calculating the entropy of

represents the weight of the word X; in text j, and

word X; in M texts is as follows:

ZP( Jxinplx,)

EN 1+—

Inm £

p(x,.j)

4

fj(xi)
3 )

J=1

(&)

fj (xi) is the word frequency of word X, in text J,and

m is the number of total texts.The entropy calculation result
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of a certain word is processed in ascending order, that is, the
higher the word frequency, the smaller the entropy value.

4. Experimental Design

4.1. Data Sources

The data came from Yi language newspapers and books,
which covered six categories such as news, politics,
agriculture, culture, literature and tourism. Each category
contained 10 texts, a total of 60 texts, each text contained
3000-7000 words Yi language characters, , with a total word
count of 574158.

4.2. Data Pre-processing

The preprocessing of Yi language data included processes
such as word segmentation, data cleaning, and word
frequency statistics.

(1) The Yi language word segmentation was carried out
using the Bi-directional Maximum Matching (Bi-MM)
method based on the Yi language dictionary which contains
18,356 Yi language words. This method compares the results
of the Forward Maximum Matching (FMM) method and the
Backward Maximum Matching (BMM) method, and takes
the result of the least number of words as the final result.
There were certain segmentation errors in the o-btained
segmentation results, which needed to be corrected manually.
Partial word segmentati-on results are as follows:

/RO/MNY/BR/F/E/FR/NAC//TRISEN/BRIF/EIRE/: |
SO/ H/X/ GO/ H0 I/ EIRE ), 72/ &M QAN HIG b
[y 125T/EM/RN/N/ €8/ /

(2) Data cleaning referred to the process of cleaning
segmented text, including removing punctuation marks,
numbers, and English letters from the text.

(3) Word frequency statistics was the process of counting
the occurrence of Yi language vocabulary in text that had
undergone word segmentation and data cleaning. Because of
the low efficiency of manual statistics and the problem of
missing statistics, thus a computer program was written to
process the text, and every non-Yi language character was
replaced with a newline number "\n", so that each Yi language
word in the text was stored in the txt file by line, the blank
line in the text was removed, and counted the frequency of
each Yi language vocabulary appearing in the text, and
outputed in order of size. The partial output results are as
follows:

The number of Yi language words contain in this text is:
1129.Yi language vocabulary [Quantities, Yi language]:[226,'
F[154, H'[123,'¥'][120,'¥"7[100,'§ ][54, €"[33,"'][29,']
d'[28,"#"

After lexical statistics of 60 files containing 574158 Yi
language words, 5777 Yi language words were obtained, with
a total word frequency of 175628, the word frequency of the
top 100 words was 60486, accounting for about 34.44% of the
total word frequency, and the word frequency of 1 was 1541,
accounting for about 0.88% of the total word frequency. It can
be seen that the top 100 Yi language words accounted for a
large proportion of the total word frequency, so the top 100 Yi
language words were selected as high-frequency words.

4.3. Experimental Analysis

Three statistical methods, DF, TF and EN, were used to
process the text, and the DF and TF calculation results were
sorted by descending order. Because the entropy of EN
calculation results was smaller, the word frequency was



higher, so the EN calculation results were sorted by ascending
method. Each method selected the top 100 high-frequency
words as statistical results.

(1) DF top 100 high-frequency words: H\ Qef\ NI
I N N N v N O IR (NI~ N (= AN N AN 7. N NN =N | TN
(LN NN BN N NI DN ONITINE SNV AN X¥ HEL WO L
fE FX 000, FoRE W ICH HT V2036, 6, 4L % 1N,
EEJ u IR rﬁ\l\\:r(tl:[(g\ FH{F\ EU\ECQ\ 'EIJUJ\ g\gHQ\ gﬁ\tﬂd\
e, B, JIF, ¥R, CF, N0, Y, FY. C. 08, T X, 8. 4
§\ @\ ::j\ @Q\ :d(lgr\ X%\ XD\ e\ ﬂHV:]\ I\E\ 0ﬂ~$\ {F‘w\ Xﬂ\ w\jj,\
gy HES N B FHONEHE,

(2) TF Top 100 high-frequency words: v Hy X\ ¥\ ¥\ R4,
:r\u\ls‘\al\xua\e\ Q\ ﬂ\ rJ\O‘lﬁ\IO\ﬁH{\fEQ\i\ ﬂrHJ\U.J
ONYH R DVHVETVHE T IS W HRVHE Y FLO
FLHXL e N AR X, 30, FE RS YN BV WL L 6.
Ay YHEH X, I LR, &8, BYL XL AW, 4P R HT
FF MR, 6 . Ad, FHINL CL 08 I, XE AL BYLA
(SN TR ESNEGE VAN & BN Y S NP NI BN = FAND € N
4%, E 0. X dR, JEDL XL HE.

(3) EN Top 100 high-frequency words: ¥, ¥+ Rd fv ¥+ X\
H\e\g\ ﬂ\:r\yw\xlla\gxl\’.$\ﬁ\ LE\ ~BH{\JO\ \[\ %@\ iI/M\
Xx'\HN\ﬂJj\H\i’H\LI\AIEI\Hﬁililﬁ\ﬂﬂ#\ﬁ\j@%\ﬁ\ﬁ\ﬂ’\
LU0 O FR HT VML I O HL UYL dL B, £,
i( KEQ C Q :r(tl:[(l\l\ H\EF/HQ r>k\l\8§\ FH{F\ %i\ :”q\/m
B. JIF, Hh PR, €F.NEL O, FY. 05 X, 4R, 8D, ¥, 4
(,Er\ @\ XU\ e\\&j‘\ 0"\ :J/é:\ @Q\ 0ﬂ~$\ w\ ﬂ"l:]\ m%\ PPW\ {F‘\j)\m
OIS NI SN (RN

Performed high-frequency word intersection analysis on
the statistical results of DF, TF, and EN, and obtained the
following table:

Table 1. The intersection analysis of DF, TF and EN high-
frequency words

Set intersection Quantity Proportion(%)
DFNTF 91 91%
DF N EN 94 94%
TF N EN 93 93%
DF N TFNEN 89 89%

As can be seen from Table 1, the high-frequency words
selected by three statistical methods, DF, TF and EN, have
little difference. The overlap degree between DF and TF is
91%, the overlap degree between DF and EN is 94%, the
overlap degree between TF and EN is 93%, and the overlap
degree between DF, TF and EN is 89%. It can be seen that the
overlap degree of high-frequency words selected by the three
statistical methods is high, and the difference is that the order
of high-frequency words selected is different.

According to the characteristics of high frequency and no
practical meaning of stop words, perform part of speech
analysis on the intersection of high-frequency words (89
words) selected by DF, TF, and EN methods, and finds that
some function words have high frequency, and the function
words have no meaning when used alone. Therefore, Yi
language function words can be listed as stop words. At the
same time, it also proves that using statistical methods such
as DF, TF, EN to select stop words in Yi language is effective.
Among the 89 high-frequency words that can be used as
function words, there are 20 words such as &, H, 8 4, X,
7,9, 4, F¥IIX@I‘$$:J‘HA§:J‘J:I:J‘
N, ¥ &, etc., accounting for approximately 22.5% of the 89
high-frequency vocabulary words in Yi language, with a word
frequency of 26405 times, accounting for approximately 15%
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of the total word frequency. &, ¥, M, T and F can be
used as prepositions; 84, X, F, ¥ & can be used as
conjunctions; X, }, 0 can be used as auxiliary verbs;
Credit, X, 8, ¥T, I, £, i, ¥4¥N can be used as
adverbs. Some Yi language words have multiple parts of
speech, for example: & has prepositions, pronouns and verbs;
F has prepositions, verbs, quantifiers, adjectives and
conjunctions. In this study, Yi language words with multiple
parts of speech are temporarily treated as function words.

It can be seen from the experiment that a large part of Yi
language function words appear less frequently, so it is
difficult to select them by automatic selection method, so all
Yi language function words can be classified as stop words.
According to the selection of stops words in Chinese [9],
Mongolian [12], Tibetan [14], Uyghur [15], etc., pronouns in
Yi language can be listed as stop words in Yi language, and
numbers and punctuation marks can also be stop words. In
addition, for different fields of Yi language research,
statistical methods such as DF, TF, EN can be used to select
other high-frequency vocabulary as stop words. According to
the needs of research, stops words can also be nouns, verbs,
adjectives and other content words.

5. Yi Language Stop Words Data Set

Through the collection, sorting, classification and
summary of Yi language words in Yi language dictionaries,
grammar books and textbooks, the data set of Yi language
stop words is obtained as follows:

(1) Function words:

(@ Conjunctions (33) : 1M, LT DY WL FuFXL Tk
(Hl]é)\ fﬁ\\ ;éfﬁ\ %%\ lil\ ‘FF:[(LU\II"I\ @\ f%\ DTqﬁ\\ M*\ Q\
MPBY. SER R FOL YRV YETEOHL KU L HXN €%,
Nd, 1T, &Y, &£,

@ Prepositions (17) :M+ . 150 PLP0 T AN HXG Tl
HN\:I\\ éH\ LT{\ H‘\ gjj(xl\ ﬁ%o
® Interjections (35) @S\ WS, AR JEH, XD 9, 10,
XEW €0 TR TV RE %, £ 3G YL IRDRY, 00, DX,
O\H\ *\fE H*\Ee 'i a@ H j\ <:r X *O\*ﬁ *ﬁ
@Aux111arywords(49) 0y By Ry AT Gy NNOL Ly ¥
YR TV 88 B *YRErREff]X?LUiLU%LU\
@\{N\J'F\@)\)(EH{ PE' & %ﬁ\ﬂ!\l\( Rf fR "I:‘ d Q@ j\
B0, &, X, {0, X0, NF,
® Adverbs (243) :HT F, §X, P£, §T. R, 8, $838,
(N I I L AN S BN E 2N KON £ SN 11 FUNIN R I OR N
i(i(k‘ﬂg tf(rRQ tf(H $H\I'ﬂ j(ﬁrj(\l\i(aﬂ\l\ﬁ(@\i(%\
FIE L ITINML LT Y IR N FQA B H,
YHL I ST IR KR, Y \HQG’H HU LENCRENES
NENL SV EYLOYRE, OF, 08, RIH, B¥, BIE0).
BEF, QWY I3g, 494, ®, £4'\ J“\ﬁ;\fﬁ Qiﬁ Ag¥, HY
FyHHA Him%E‘H‘ $ENE, FHY, U TS TR0, T,
RNNNE N TOR DNV E N 3 X IR NN %@UGE ORTNEOLTIN
QX\’FFOH\V\ ﬁl:r‘ﬁ)q \I%\IS /'%' Ef*\f irf)’{g é{}:l si}b:d\
By W, SIIH, BT, R RN XQXO, TR, !§ (INEIEIN
THL @k AUXU MWL HSHL A AW AFT L ADAEL WX
rF'><>Q'>< @Hmu} i\l\ §Il§ %: H‘FII\XI \><IJ/\ O\HJ’ H\
XoRHL MMHL KL MHL MR R TSd NUY L, MDEQJ
PF'\ tlrf':*r B\,:‘\ ':‘\Ju\fgﬁj f{;ﬁ- %(\I "i @ H'u\ +\ ';@\EE(
P, OF, HE @A XE NEH, X'Q XL XML XEVTHT
SEVIHEF I, TIF B, A%, AXEE, BXY, T4, FY., 8,
'r\lﬂs\l\j F J—H jj H‘j‘%\%‘ \E jﬂ §0><II\H @H @\@
WoOH B OESW, HWL ML KEL HWL HWEW, HIX0, ANTE
2NN ¥I FE ECERE NV TANH &y L H MR AR
%\#:HQ\S\RN\HSE RYVEME TR TEXE, I T RAS
JTLAWH, DFH 08, Ry g8, T, T, Wil X He )
A(2)Pronpuns(65):U RTINS OIS NS RSN /R NI | LN E-N
3”43\ 9\ 2”>E\f|\ JO\ IOJG\ %eﬂ\ }\:CE\:(ﬂW\:CfI(\:(fiB\ \V,J\ \‘yi["’t’:["\i[



EINE N N GRS TINT NNt N N TR I 2N E SN ANV
VATINVGRE N N3 S N YO NS SN I EYNE VSN NG TN I
DN NI (2 v N (U N (NN (NI NN SN QNN (N3 N
O AN LU

(3) Symbols, numbers (23) :$? _“”.. (D!,

56789

01234

6. Conclusion and Prospect

This paper proposed using statistical methods such as DF,
TF, EN to selected stop words in Yi language, and 20 Yi
language function words were selected as stop words
according to the experimental results. Due to the low
frequency of some Yi language function words, the automatic
selection of stop words cannot be completely selected.
Therefore, according to the characteristics of stop words, Yi
language function words (prepositions, conjunctions,
interjections, auxiliary words, adverbs) can be listed as Yi
language stop words. Finally, Yi language stop words data set
was constructed according to Chinese, Mongolian, Tibetan
and Uyghur stop words selection methods.

In the future, there is still work to be done on the study of
stop words in Yi language:

(1) Because some Yi language words have multiple parts of
speech, which leads to inaccurate parts of speech recognition,
it can strengthen the research on automatic parts of speech
recognition technology of Yi language words, and build a
more accurate data set of Yi language words.

(2) The Yi language function words and content words can
be deeply explored in order to expand the Yi language stop
words data set.

(3) On the basis of the study of stop words, the tasks of Yi
language text information retrieval, text classification,
emotion analysis and online public opinion analysis can be
studied.
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