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TINH CHINH PAC TRUNG TU TRONG GOM NHOM
TAP CAU HOI TIENG VIET

Nguyén Xuin Hau - Ngo Thi Khanh Twong”

Tém tit

Nghién citu ndy trinh bay vé cdc ky thudt tinh chinh ddc trung tir trong tdp dir liéu
héi dap Tiéng Viét phuc vu cho viéc gom nhém di liéu. Dua vao két qua danh gia gom
nhém thur nghiém cac ky thudt tinh chinh ddac trung trén tdp dir liéu thir nghiém, tir do dua
ra cdc ddc tinh phit hop ciia déc trung ding cho viéc gom nhém tép dir liéu héi dap Tiéng
Viet.

T khéa: tinh chinh ddc trung, rit trich déc trung, hé thong héi ddp, gom nhém

1. Gi6i thi¢u

Viéc tinh chinh dic trung nham lam giam dang ké sé chiéu dir liéu khong
nhitng lam nhanh hon khi thyc hién gom nhém ma con lam tang do chinh xac khi
gom nhém dir liéu. Chung t6i s& tién hanh danh gia cac k¥ thuat tinh chinh dic trung
trong cac tap cau hoi Tiéng Viét nhu loc cac hu tir, cac tir xudt hién it, cac tir xuét
hién nhiéu, loc giir lai danh tir, cum danh tir va dong tir, phép bién doi dir liéu SVD
[9] va danh gia anh hudng cua ching t6i qua trinh gom nhom tap dit li€u cau hoi
Tiéng Viét. Dé danh gia sy anh huong viéc tinh chinh dic trung trong gom nhom di
li¢u. Chung t61 sir dung cac do do phan anh chat lrong nhom dir liéu. Ngoai ra, thuat
toan gom nhom K-means va st dung d do Euclidean dé tinh khoang cach cac phan
tir xuyén sudt trong qua trinh danh gia.

2. Tap dir li¢u

Dé danh gia cac k¥ thuét tinh chinh didc trung trén tap dir lidu hoi dap Tiéng
Viét, chung toi tién hanh xay dung b dir li¢u thu nghiém nhu sau:

Tap dir liéu thir nghiém dugc thu thap tor website Pdi thoai doanh nghiép
thanh phd H6 Chi Minh (hién tai website nay c6 hon 12000 ciu hoi) [3]. Trong do,
cO 2 tap con:

Tdp thire nhat: TH — tap hop nhitng cdp hoi dap gom 4 chu dé khac nhau bao
gém: “cdc sdc thué trong noi dia, ké hoach & dau tw, bao hiém xd héi va hai quan’.

Tap thir hai: CST- tap hop nhimng cip hoi dap trén cuing mot cha dé “cdc sdc
thué trong ngi dia”.

Sau khi thu thap, ching t6i thuc hién cac bude tién xtr 1i nham chinh stra lai
dir liéu theo dung ¥ nghia vbn c6 clia nd nhu sau:

- B6 sung dau va stra céc 101 chinh ta, tir viét tat, bd sung dau hdi...

* ThS, Truong Cao ding Cong nghiép Tuy Hoa
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- Loai bo phan tiéu dé cua ciu hoi.

- Sau d6 thuc hién xt 1i dé dua tap cau hai (tap du ligu) vé dang c6 thé xir li
duoc: béng cach, chiing t6i thyc hién lan luot cac bude sau dé trich tir khoa: tach
cau, tach tu, phan loai tu loai, cap nhat cac hu tir va cac tu xuét hién nhiéu nhung
khong ¢ y nghia trong hé thdng; Xay dung vector dic trung tir cho ting cau hoi
trong tap cau hoi .

3. Dac trung tap dir li¢u thir nghiém

Tdp dit liéu thir nhat (TH) thu thap cac cau hoi trén bon chi dé khac nhau
nhu: “cdc sdc thué, ké hoach va dau tw, bao hiém xd hoi, hai quan”. Viéc danh gia
gom nhom trén tap dir li€u nay ta co thé dua trén hai loai do do: d6 do dua vao thong
tin noi tai bén trong cua dir li¢u hodc cac do do dua vao thong tin bén ngoai (nhu la
dura trén nhin cac phan tr). D6i voi tap dit liéu nay thi thong tin bén ngoai 1a cha dé
ma phan tir @6 thugc. Chung t6i xem d6 nhu 14 mot nhan dugc gan tir trude cho cac
d6i tuong dir liéu (chu dé 13 nhan cua tap di liéu).

Tdp dir liéu thir hai (CST) cac cdu hoi duoc thu thap trén ciing mot chu dé 1a
“cdc sdc thué ”. Do cac cau hoi trén cting mot chu dé nén viée danh gia gom nhom
trén tap dir liéu nay chi st dung do do dua vao thong tin ndi tai ciua phﬁn tor (khong
dua vao sy gan nhan cho trudc). Cac do do nay thé hién su gén két cua cac phﬁn tr
trong nhoém va sy khéc biét voi cac ph?ln tir thuoc nhom khac.

Muc dich cua viéc tao ra hai tap dir liu trén 1a dé ching ta c6 mot cai nhin
téng quat va toan dién hon khi tién hanh danh gia so sanh su pht hop cua ki thuat
tinh chinh dac trung dya trén cac d¢ do khac nhau. Pac biét, cac do do dua trén nhan
da co, cho ta mot cai nhin khach quan hon khi chi tién hanh danh gia, vi danh gia su
phu hop ctia phuong phap gom nhom dya trén thong tin nhan cho trudc ciing co
nghia 13 néu cac phan tir trong cing mot nhém thudc vé mot nhan thi phuong phap
gom nhom duoc danh gia tét. Con néu cac phan tir trong cung mot nhom thude vé
nhiéu nhin khac nhau thi phuong phap gom nhém khong tét.

Théng ké cua 2 tap dir li¢u :

Chi de S6 lwgng Chii @2 $6 lwgng
Céc sic thué 486 Cic séc thué 1005
Ké hoach va dau tu 219 Bing 2 : Tap dit liéu CST
Bao hiém xa hoi 154
Hai quan 146

Bang 1 : Tap dir lieu TH
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™ CST
N 1005 1005
(min ng, max ng) | (10, 501) (11, 501)
Dim 3912 3502
K 4 1

Bdng 3: Thong ké 2 tdp dir liéu

Trong do :

N: S6 lwong phan tir (cau hoi) trong kho dir liéu.

(min ng :max ng): S6 luwong tir (term) nho nhét va 16n nhét trong mot cau hoi
(phan tir) trong tap dit liéu.

Dim: S chiéu cua tap di liéu.

K : Sb nhin cua tap dir liéu.

4. Panh gia cac ky thuat tinh chinh dic trung

a. Loc hu tir (stopword), cac tir xuat hién nhiéu nhung khéng c6 nghia va
cac tir loai danh tir, cum danh twr, dong tir (NV)

Trong hau hét cac cong trinh nghién ciru vé xir 1i ngdn ngit luén dé nghi xu 1i
loai bo hu tir va loai bd cac tir khong c6 nghia, vi n6 khong nhitng khong c6 nghia
ma con 1am nhiéu hon trong cic qua trinh xir 1i ngdn ngit. Tap hu tir ching tdi sir
dung tir [1] va c6 thém nhiing tir xuat hién nhiéu nhung khong c6 y nghia trong Hé
thong hoi dap ddi thoai doanh nghiép cia TP HCM. Gan day, ciing c6 vai nghién
ctru dé nghi loc léy nhirng tir loai 1a danh tir, nhém danh tir va dong tur [4] trong cac
xir i gom nhém, phan loai dit liéu. Trong budc xu li loc 1dy danh tir va dong tir
chung t6i str dung cong cu phan loai tir loai JVnTagger-SP8.3 [1] 1a mot phan ciia dé
tai KC01.01/06-10 "Nghién ctru phat trién mot sé san pham thiét yéu vé xu li tiéng
no6i va van ban tiéng Viét" (VLSP)

Bo lgc Dim(%) | NMI Purity DB Avg Max : Min
Khong loc 100 0.221 0.606 | -2.312 | -151.900 279 :1
Hu tur 94.4 0.337 0.719 | -2.273 | -100.783 288 :1
NV 89.5 0.247 0.656 | -2.180 | -120.675 268 :1
Hu tu 86.1 0.367 0.753 | -2.305 | -88.401 292 :1

+ NV

Bang 4: Loc hw tir va NV trén kho dir lieu TH
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B0 loc Dim(%) | Accuracy(%o) DB Avg Max : Min
Khoéng loc 100 22.89 -2.675 | -157.789 118:1
Hu tu 93.6 29.23 -2.538 | -101.601 207 :1
NV 89.3 23.80 -2.670 | -122.968 281:1
Hu tor + NV 85.4 29.77 -2.475 | -91.027 315:1

Bang 5 : Loc hu tir va NV trén kho dir lieu CST

Tir két qua thir nghiém trén, chiing t6i thdy loc hu tir, cac tir khong co ¥ nghia
trong kho dit liéu va két hop voi loc NV cho két qua t6t nhat trong xtr li gom nhom
tap dir liéu hoi dap Tiéng Viét. Ngoai ra, khi loc hu tir va NV ciing 1am giam di mot
phan dang ké sb chiéu cua tap dir liéu, 1am giam dang ké thoi gian xir 1i cua thuat
todn gom nhom.

b. Loc nhitng tir xuit hién nhiéu

C6 nhimg nghién ctru [6], [12] d& xuit loc bo nhimng tir xuat hién thudng
xuyén trong toan tap dir li¢u, vi né khong c6 nghia trong gom nhém va ciing giam di
s6 chiéu cua tap dir lidu.

U(%) | Dim(%) | NMI Purity Avg DB (Max :Min)
100 100 0.221 0.606 -151.900 | -2.312 279 :1
50 99.6 0.196 0.585 -127.237 | -2.768 435:1
30 99.1 0.288 0.709 -108.418 | -2.454 475:1
20 98.3 0.333 0.703 -87.610 -2.306 467 11
10 96.4 0.200 0.603 -62.480 -2.192 714 :1

7 95.1 0.157 0.573 -51.826 -2.069 775:1
5 93.7 0.137 0.554 -42.730 -1.710 833:1
3 90.7 0.094 0.520 -32.199 -2.000 872:1
2 88.1 0.093 0.519 -26.030 -1.968 877:1
1 82.3 0.070 0.504 -17.684 -1.495 921:1
0.5 74.0 0.082 0.504 -10.931 | -0.701 969 :0

Bang 6 : Loai bo cac twe xudt hién nhiéu hon U% trong kho dir lieu TH
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U(%) Dim(%) | Accuracy(%) Avg DB Max : Min
100 100 22.87 -157.789 | -2.675 218 :1
50 99.6 34.83 -126.314 | -2.642 317:1
30 98.8 36.76 -101.782 | -2.676 401:1
20 97.9 38.65 -78.130 -2.340 448 :1
10 95.9 61.45 -54.998 | -2.520 698 :1

7 94.6 75.30 -47.013 -2.096 845 :1
5 93.1 76.74 -39.404 -1.904 877:1
3 90.5 80.54 -30.074 -1.834 944 :1
2 87.2 87.86 -21.512 -1.456 1028 :1
1 80.6 83.80 -13.514 -0.997 1043 :1
0.5 74.2 78.73 -9.895 -0.800 1061 :1

Bang 7: Loai bo cac tur xudt hién nhiéu hon U% trong kho dir lieu CST

Két qua thtr nghiém loc bod cac tir xuat hién nhiéu hon mot sé U% (tir 20%
dén 50%) cho két qua cai thién nhung khong rd rang 1am. C6 diéu dang luu ¥ 1a khi
loc céc tir xuat hién nhiéu sb chiéu khong giam sb chiéu dit liéu ma con lam cho viée
gom nhém c¢6 khuynh hudng phan di liéu vé mot nhom.

c. Loc cdc tir it xuit hién trong tip dir liéu

Céc tlr xuat hién it c6 thé xem nhu nhidu hay it c6 ¥ nghia trong hoat dong
gom nhom dit liéu. Trong cic cong trinh nghién ctru d6i véi Tiéng Anh di chi ra
viée loc cac tir xuat hién bé hon L 1an [3,30] mang lai nhiéu két qua tdt va duogc st
dung nhiéu trong gom nhom dit liéu. Vi thé, chiing t6i tién hanh thir nghiém loc cac
tir xut hién kém hon L 1an trong 2 tap dir liéu trén.
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L | Dim(%) | NMI | Purity Avg DB (Max :Min)

1 100 0.221 | 0.606 | -152.900 | -2.312 2791

2 54.6 0.234 | 0.632 | -150.184 | -2.461 2891

3 41.1 0.231 | 0.631 | -146.944 | -2.445 257 :1

5 28.7 0.277 | 0.703 | -143.296 | -2.800 271:1

9 20.6 0.267 | 0.687 | -138.193 | -2.526 246 :1

12 17.6 0.236 | 0.645 | -133.736 | -2.453 285:1

20 12.2 0.236 | 0.646 | -126.451 | -2.471 2491

28 9.8 0.254 | 0.665 | -120.106 | -2.552 264 :1

30 9.0 0.246 | 0.663 | -118.824 | -2.529 2921

38 7.9 0.265 | 0.680 | -112.393 | -2.458 93:1

50 6.4 0.272 | 0.698 | -105.649 | -2.752 2571

Bdng 8: Loc cdc tir xudt hién bé hon L trong kho div liéu TH

L | Dim(%) | Accuracy Avg DB Max : Min
1 100 22.89 -157.789 | -2.675 108 :1
2 57.3 23.09 -154.439 | -2.625 298 :1
3 43.5 21.91 -153.410 | -2.598 300 :1
5 31.9 22.18 -151.337 | -2.625 285:1
9 22.4 19.91 -146.044 | -2.598 274 :1
12 194 20.28 -143.417 | -2.597 268 :1
20 13.0 16.83 -135.935 | -2.686 256 :1
28 11.0 16.38 -129.294 | -2.709 242 :1
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30 104 15.03 -126.455 | -2.646 257 :1
38 8.9 16.83 -121.777 | -2.618 249 :1
50 7.0 16.11 -112.919 | -2.577 248 :1

Bang 9 : Loc cac twr xudt hién bé hon L trong kho dir lieu CST

Tir két qua trén, chang toi co nhan xét, viéc loc cac tir xuat hién bé hon L 1an
(tir 2 d&én 9) trong 2 tap dir liéu khong nhitng cai thién duoc két qua gom nhém ma
con s chiéu cua tap dir liéu giam di dang ké.

d. Cach danh trong sb cac tir

Trong phan ndy chung t6i s& danh gia su anh huong cua cach danh trong sb
trong mo hinh vector. Dya trén 4 cach danh trong sb co ban nhu sau : Tf — tAn sudt
tir, TP*idf — tan suat tir* nghich dao tan xuét tai liéu, To — sb 1an xuét hién cua tir, Bo
— cach danh trong sb nhi phan (xuat hién 13 1, khong xuét hién 14 0)

Trong | NMI | Purity | (Max :Min) Trong | Accuracy(%) | Max:
s0 s0 Min
To 0.221 | 0.606 279:1 To 22.89 108 :1
Tf 0.335 | 0.775 92:1 Tf 30.32 91:1
Bo 0.388 | 0.759 218 :1 Bo 30.86 164 :1

Tf*idf | 0.381 | 0.800 91:1 T*idf 42.81 109 :18

Bdng 10: Cdch danh trong sé khac
nhau trén kho dir lieu TH

Bdng 11: Céch danh trong sé khdc
nhau trén kho dir lieu CST

Tir két qua thir nghiém chi ra cach danh trong s6 Tf* idf nang cao duoc chét
luong gom nhom dir liéu hon ba do do To, Tf, Bo. Pic biét, viéc danh trong s theo
Tf*idf cho két qua gom nhém cac nhém c6 s6 phan tir dong déu.

e. Cac do do twong dong

Trong xur 1i gom nhom c6 nhiing cong trinh danh gia sy thich hop cac do do
tuong déng trén tap dir li¢u [1]. T d6 chon ra duge mdt do do thich hop nhét cho dit
liéu @6 [4]. Sau day chiing t6i sé tién hanh kiém nghiém cac d6 do thong dung khac
nhau trén hai tap dir liéu TH va CST. Dé tir d6, chi ra d6 do phu hop trén cac tap dir
li¢u thur nghiém cua chiing t6i.
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Do do NMI Purity DB Avg Max : Min

Euclidean 0.221 0.606 -2.312 | -152.900 179:1

Cosine 0.340 0.770 -3.456 | -171.782 95:1

Jaccard 0.347 0.769 -3.268 -174.843 154 :0

Mahatan 0.109 0.523 -1.427 | -171.333 928 :0

Dice 0.311 0.736 -3.223 | -175.755 195:1

Correlation 0.344 0.779 -3.456 -171.818 98 :1

Bdng 12: Céc d do twong dong khdc nhau trén kho dir liéu TH

bo do Accuracy DB Avg Max : Min
Euclidean 22.89 -2.675 -157.789 108 :1
Cosine 28.88 -3.396 -181.423 120 :1
Jaccard 69.78 -2.447 -192.370 776 :0
Mahatan 93.55 -15.04 -173.837 1029 :0
Dice 35.29 -2.972 -185.972 258 :1
Correlation 29.88 -3.362 -181.385 123:1

Bdng 13: Céc dé do twong dong khdc nhau trén kho dit liéu CST

Tur két thir nghi¢m trén chi ra rﬁng cac do do Euclidean, jaccard, Mahatan,
Dice khong thich hop cho xtr 1i gom nhém dit liéu (di¥ liéu chua dugc trich chon dac
trung), cac dd do thich hop cho xur i gom nhém dir liéu trén 1a d6 do Cosine,
Correlation.

f. Sir dung phép bién ddi SVD (Singular value decomposition)

Khi xir 1i tip cau hoi trong hé théng hoi dap, mic du do dai cau hoi khong dai
nhung khi mo hinh vector hoa thi c6 sd chiéu rat cao, 1én dén hang ngan chiéu.
Chinh vi vay, thoi gian can xur 1i gom nhom rat 1én nén trong rat nhiéu céng trinh
nghién ctru xtr 1i gom nhom dit liéu van ban nguoi ta thuong str dung cac phép bién
d6i dé dua dir liéu vé dang it chiéu hon [5][10]. Mot phuong phap bién doi pho bién
dung trong xir i ngon ngir hién nay 1a SVD, chung khéng nhiing 1am giam dang ké
sd chiéu cua dit liéu ma con lam ting do chinh xac hon trong cac bude xir li gom
nhom dir li€u van ban.


http://en.wikipedia.org/wiki/Singular_value_decomposition
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Dim | Accuracy DB Avg Max: Min
2 95.11 -0.663 0.000 63:12
4 90.14 -1.019 -0.001 112:1
5 85.89 -1.163 -0.001 134:5
7 83.44 -1.236 -0.002 110:1
10 |80.81 -1.288 -0.003 190:1
15 77.29 -1.415 -0.006 202:1
25 76.84 -1.578 -0.013 291:1
45 66.52 -1.963 -0.029 346:1

Bang 4.15: Sir dung bién doi SVD dura kho dit liéu CST giam s6 chiéu con Dim

Ttr két qua trén chi ra viée str dung phép bién d6i SVD dé giam sd chiéu con
lai trong doan [4:30] két qua gom nhém cho két qua tét hon nhiéu so véi khi chua sir
dung phép bién d6i SVD. Ngoai ra, viéc sir dung phép bién d6i SVD lam ting déng
ké toc do xir li ciia thuat toan gom nhém.

5. Két lugn

Ngay nay, cung véi su bung nd thong tin di tao ra vo sé kho dir liéu s6 khong
16 va viéc tim kiém, khai théc thong tin trong cac kho dir liéu khong 16 d6 doi hoi
t6n nhiéu thoi gian va cong strc. Chinh vi vy nén viéc lya phuong phap gom nhoém
va tinh chinh cac dic trung thich hop cho viéc gom nhém cac kho dir liéu khong 16
thanh cdc nhom nhé hon dé nhanh va chinh xac hon cho cong viéc tim kiém, khai
thac 1a cén thiét.

Trong nghién ctru nay, ching t61 da thu nghiém danh gia cac k¥ thuat tinh
chinh dic trung tir trén tdp dir liéu thu thap tir hé thong hoi dap ddi thoai doanh
nghiép TP HCM. Qua qué trinh thir nghiém danh gia, chdng t6i rat ra két luan nhu
sau: Loc loai bo dac trung tu xuét hién nhiéu hon tir [20% - 30%] trong kho dir li¢u,
Loai bo nhiing tur xuét hién nho hon [3-9] lan trong kho dir li¢u, loai bo hu tir va cac
tir xuat hién nhiéu nhung khong c6 nghia, loc nhitng cum danh tir, danh tir va dong
tir, d4nh trong sé bang phuwong phap Tf*idf, sir dung phuong phap bién doi gidam
chiéu SVD con tir [4-15] chiéu. Tat ca nhiing tinh chinh trén khong nhiing lam giam
s6 chiéu dang ké cua tap dir liéu ma con ning cao dang ké chat luong cua thuat toan
gom nhomQd
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Abstract

Extracting methods of word features in Vietnamese question set clustering
The research focuses on extracting methods of word features in Vietnamese question

set serving for clustering. Depending on clustering experimental results of word features
extracting methods on Vietnamese question sets, we have showed validity values of word
features in Vietnamese question clustering.

Key words: word features, extracting methods, question set, clustering
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