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TIM KIEM CHUYEN GIA VOI GIAI THUAT
MAY HQC C4.4-kNN

Véan Thi Xudn Hong' va D6 Thanh Nghi’
ABSTRACT

In this paper, we investigate a learning to rank model called C4.4-kNN for searching
experts. This model is based on the bag of words model and also uses the C4.4 algorithm
(well-known as a good ranking algorithm) and the k nearest neighbors algorithm
(considered as the simplest instance-based learning). In addition, the model also takes
into account user-relevance-feedback to improve ranking tasks. The numerical test results
on the French speaking data mining conference (EGC) showed that our C4.4-kNN is
better than kNN for the assignment task. C4.4-kNN proposes appropriate program
committee members for a given paper abstract after a few of clickthrough experts.
Keywords: Experts search, Learning to rank, Bag of words, k nearest neighbors, C4.4
machine learning algorithm

Title: Searching Experts with C4.4-kNN Machine Learning Algorithm
TOM TAT

Trong bai viét ndy chung toi dwa ra huong tiép cdn hoc xép hang cho van dé tim kiém
chuyén gia. Co so dir li¢u chuyén gia dugc tao ra tiw cac tom tdt bai bdo ciia cdc chuyén
gia trong nhiing nam gan ddy. Sau khi tién xir Iy va biéu dién theo mé hinh tii tir. Chiing
16i da dé xudt tiép cdn hoc xép hang C4.4-kNN dua trén cdy quyét dinh C4.4 két hop véi
thudt todn k lang giéng kNN cé sir dung phan héi két qua cia nguoi ding. Két qua thue
nghiém tir 87 chuyén gia ciia hoi dong xét duyét bai bdo ciia hdi thdao khai mé dir liéu cho
thdy cach tiép cdn cia ching t6i C4.4-kNN tim dwoe cdc chuyén gia dé xét duyét bai bdo
phut hop hon so voi chi sw dung giai thudt kNN. Chung t6i ciing thur nghiém trén mo hinh
RF-C4.4-kNN duyea trén rieng cdy quyét dinh C4.4 va kNN cho két qua tot hon so véi chi
sir dung mét cdy quyét dinh nhie C4.4-kNN.

Tir khéa: Tim kiém chuyén gia, hoc dé xép hang, mé hinh tii tiv, k ling giéng, mdy hoc
cdy quyét dinh C4.4

1 GIOI THIEU

Trong thuc tién, van dé thuong dat ra voi nhiéu cong déng khoa hoc, cac hoi thao,
c4c ban chuong trinh hay nhom chuyén gia cia mot linh vuc nao dé, 1a 1am sao dé
tim kiém mot hay nhimng chuyén gia lién quan dén chuyén nganh hep dé co thé
danh gia mot dé tai, mot du an, mot bai bao mot cach co hiéu qua. Vi du nhu & mot
hoi thao chuyén nganh khai mo dit liéu, chung ta da c6 cac thanh vién trong ban
chuong trinh (duoc goi 13 cac chuyén gia ciia nhidu chuyén nganh hep cta hoi thao
vé méay hoc, phan tich di liéu, ...). Khi c6 mot bai bao giri dén hoi thao, 1am sao
ban td chirc hoi thao co thé chuyén bai bao nay dén chuyén gia ndo trong ban
chuong trinh dé c6 thé nhan duoc danh gia chuén xac vé bai bao. Hay mot so khoa
hoc cong nghé nhan duoc mot dy an dé xuat, lam sao dé giri du 4n d6 dén chuyén
gia c6 thé tham dinh tot vé dé xuat. Van dé nay c6 thé duoc giai quyét theo tim

' Trung tim Céng nghé Phin mém, Khoa CNTT&TT, Trudng Dai hoc Cén Tho
2 B6 mon Khoa Hoc May Tinh, Khoa CNTT&TT, Trudng Dai hoc Can Tho
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kiém thong tin (Manning et al., 2009). Mot nghién ctru lién quan dén van dé tim
kiém chuyén gia dya trén phu'orng phap hién thi truc quan ciing dugc tim thiy
trong (Fortuna et al., 2005). Thoi gian gan déy, cac nghién ciru dugc dé cap trong
(Agarwal et al. 2005) (Radlinski & Joachims, 2007), (Liu, 2009) dua ra nhiéu mé
hinh may hoc xép hang c6 str dung phan hdi tir nguoi sir dung nham cai thién duoc
d6 chinh xac cho tim kiém thong tin.

Dé giai quyét cho bai toan tim kiém chuyén gia, ching t6i d& xuat mé hinh theo
hudéng tiép can hoc dé xép hang. Trudc tién, mdt co so dit li€u chuyén gia dugc tao
thanh tir mo ta vé chuyén nganh, chuyén mén, cac 1y lich khoa hoc, tém tit bai bao
khoa hoc cua cc chuyén gia. Chung t6i sit dung mé hinh tai tir dé biéu dién co so
dir liéu chuyén gia thuan lgi cho qua trinh tim kiém. Sau d6, khi c6 mét tom tat bai
bao, hay du an dugc yéu cau, hé thong trude hét s& sir dung phuong phap tim kiém
k lang giéng (ANN (Fix & Hodges, 1952)) dé dua ra cac chuyén gia gan vdi yéu
ciu. Sau d6 nguoi s dung co the xéac dinh nhiing cau tra 101 nao 1a gan gidng véi
yéu cau nhét tir cac két qua tra vé&. Hé thong s& bat dau qua trinh hoc c6 gidm sat
ctia cay quyét dinh cho xép hang C4.4 (Provost & Domingos, 2003) véi 16p duong
(+1) 1a cac két qua vira duge ngudi sir dung xac nhan va 16p am (-1) 1a cac dit lidu
con lai. Tién trinh ctr 1ap lai cho dén khi nao nguoi sir dung thay két qua tim kiém
pht hop véi yéu cau. Két qua thyc nghiém tir 87 chuyén gia cta hoi déng xét
duyét bai bao cua hoi thao khai mo dir liéu EGC cua khoi phép ngir cho thdy cach
tiép can cua chung t6i C4.4-kNN tim duogc cac chuyén gia dé xét (duyé€t bai bao phu
hop hon so véi chi sir dung giai thuat ANN (chi véi khoang 3 1an 13p). Chung toi
cling thir nghiém trén mo hinh RF-C4.4-kNN dura trén rimg cdy quyét dinh C4.4 va
KNN cho két qua t6t hon so véi chi sir dung mét cdy quyét dinh nhu C4.4-kNN.

Phén tiép theo cta bai viét dugc t chirc nhu sau. Phin 2 s& trinh bay toan b tiép
can hoc x€p hang C4.4-kNN cho tim kiém chuyén gia. Phan 3 trinh bay cac két
qua thyc nghiém trudce khi ket luan va hudng phat trién.

2 TIEP CAN HQC XEP HANG C4.4-kNN CHO TiM KIEM CHUYEN GIA

Trong tiép can hoc xép hang C4.4-kNN ma chung t6i dé xuét, trude tién can phai
tao tap dir liéu chuyén gia. Trudc tién, chiing toi suu tap cac tom tit bai bao tir thu
vién tryc tuyén DBLP ciia cac chuyén gia thudc ban chuong trinh ctia hoi thao
khai mo dit liéu EGC ciia khdi phap ngit. Chung ti sir dung cac tom tat bai bao
cua 87 chuyén gia (theo dé xuat cua (Fortuna et al., 2005)), cac bai bao cua mdi
chuyén gia dugc xem la théng tin vé linh vuc nghién ctru ctia chuyén gia do. Co s
dir liéu bao gém cac doan van ban phi cAu tric, chung t6i can biéu dién thanh dang
bang c6 cu trac dé c6 thé thyc hién viée tim kiém chuyén gia.

2.1 Biéu dién co sé dir liéu chuyén gia véi mé hinh tii tir

Trong cac ing dung vé phén loai van ban hay tim kiém thong tin, cac dit liéu phi
cau trac cd thé dugc chuyen vé dang c6 cau trac nho vao ap dung mo hinh tdi tir.
Budc tién xir Iy bao gdm phan tich tir vung va tach cac tir trong ndi dung ciia cac
van ban (tom tat bai bao). Sau d6 chon tap hop cac tir ma c6 thé dung dé tim kiém.
T1ep theo, tom tat bai bao cia cac mdt chuyén gia dugc biéu dién bang mot vécto
tan sb clia cac tir trong tom tat do. Vécto nay duge xem nhu mot phan tir trong tap
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dl;l' lidu, dé 1am dugc diéu néyz chung toi str dung thu vién Bow (McCallum, 1998)
de tach tir va chuyén dir liéu v€ vo6i dang bang, gom hai budce sau:

- Xay dyng mé hinh tach tir ctia cac tom tat bai bao cuia chuyén gia. O budc
nay chuing ta thu dugc mo6 hinh gom c6 9441 tir dd bo qua cac tir co it y nghia
trong cac tom tat, chang han nhu mao tur, gidi tu.

- Dya trén mé hinh tach tir cia Bow vira xdy dung, chung t6i biéu dién tom
tat bai bao cua chuyén gia vé mé hinh tdi tir bang cach tinh tan sé xuit hién cua
cac tir dua vé mot bang dit liéu. Vi mo hinh tai tr, chung t6i thu duoc bang dir
liéu c6 87 dong (mdi dong tuong Gmg voi mot chuyén gia) va 9441 thudc tinh (mdi
thudc tinh tuong ing véi mot tlr, gia tri mdi thude tinh 1a tan sb xuit hién cua tir
trong tom tat bai bao ciia chuyén gia).

Qua budc tién xtr Iy dit liéu, co s dit liéu chuyén gia dugc biéu din vé dang bang
thuén loi cho qua trinh tim ki€m véi tiép can C4.4-ANN.

2.2 M hinh hoc xép hang C4.4-kNN

Co ché hoat déng ciia m6 hinh duoc mo ta nhu sau. Khi c6 tom tat bai bao yéu cau
dugc danh gia hé thong s& dung thudt toan k lang giéng (kNN) dé duara k chuyén
gia dau tién co khoang cach gn v6i tdm tét cua bai bdo can xét duyét. Tlep dén, hé
thong s& nhan phan h01 tir nguoi st dung vé tinh lién quan cua cac két qua nay.
Nguoi st dung chi can xéac nhan cac chuyén gia nao trong so k chuyén gia tra vé 1a
gan voi chuyén mén cua bai bao. Hé théng bat dau thuc hién bude lip hoc cho xép
hang véi thuat toan C4.4 (dwoc md ta trong phan tiép theo). Cac két qua duoc
nguoi sir dung xac nhan duoc gan nhin (+1) hay 16p duong va cac két qua khong
duoc chon s€ dugc gan nhan 1a (-1) hay 16p &m. Luc nay hé thong sé& cap nhat lai
tap mau huén luyén. Thyc hién viéc hoc x€p hang dya trén udc luong xac suat cua
thuat toan C4.4. Néu nguoi st dung chua thay hai 10ng v6i két qua thi ho tiép tuc
phan hoi dé hé théng cap nhat lai tap huin luyén va hoc xép hang dé cho ra cai
thién két qua Xép hang tot hon sau khi hoc. Tién trinh hoc ct tiép tuc cho dén khi
ngudi ding cam thiy hai long.

Luu d6 cua hé thong hoc xép hang dua trén mé hinh dé xudt C4.4-kNN dé giai
quyét van dé tim kiém thong tin dugc thé hién ¢ hinh 1.
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KNN Tap huén luyén

Hién thi k
ket qua

Cap nhat tap
lién quan

| |

Hién thi két qua

feedback? :
| Yes ¢6 xép hang

feedback?

No

®

Hinh 1: Mb hinh hoc xép hang C4.4-kNN cho tim kiém chuyén gia

2.3 Uéc lrgng xéc suit trén ciy quyét dinh C4.4

Mo hinh cay quyét dinh C4.5 cta (Quinlan, 1993) duoc biét dén nhu 1a giai thuat
quan trong cua khai mo dir liéu. M6 hinh hoc cua cay quyét dinh don gian, nhanh,
cling cho két qua tét. Didu dic biét quan trong la giai thuat cay quyet dinh C4.4
(Provost & Domingos, 2003) cho wdc lwong xac suat (xép hang) tot hon Bayes tho
ngdy (Good, 1965), SVM (Vapnik, 1995) hay ANN (Fix & Hodges, 1952). Giai
thuat cay quyét dinh c6 thé xt ly dugc ca kiéu dit liéu roi rac va lién tuc. Chinh vi
Iy do d6, chung t6i d& nghi chon mé hinh cay quyét dinh C4.4 trong trong hé thong
hoc xép hang cho tim kiém chuyén gia.

Mé hinh cay quyét dinh c6 céu triic dang cdy ma & do:

- Nut 14 duoc gan nhan tuwong uing voi 16p cua dit liéu,
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- Nut trong duoc tich hop véi didu kién kiém tra dé r& nhanh.

Vi du md hinh ciy quyét dinh trong hinh 2 duoc xay dung tir viéc hoc trén tap dir
liéu weather dé du bao choi hay khong choi golf (yes hay no) dua trén cac thudc
tinh outlook, temperature, humidity va windy. M6 hinh rat d& hiéu bai vi chung
ta ¢ thé rut trich luat quyét dinh tuong tmg véi nut 1a c6 dang IF-THEN dugc tao
ra tur viéc thuc hién AND trén cac diéu kién theo duong dan tir nut géc dén nut 14.
outlook temp. hum. windy | Play

sunny 85 85 false No
=sunny = overcast =rainy sunny 80 90 true No

overcast 83 78 false Yes
rain 70 96 false Yes
rain 68 80 false Yes

’TRUE ’FALEE rain 65 70 true No

0

IF (outlook=sunny) and (humidity <= 75) THEN play=yes

Hinh 2: Ciy quyét dinh cho tap dir liéu weather

Giai thudt C4.4 xay dung cay quyet dinh khong cat tia nham ‘nang cao do chinh xac
va st dung wdc luong Laplace dé 1am min u6c lugng xac sudt & nut 14 cua cay.

Chang han, xét niit 14 90% dit liéu thudc vé 16p duong. Mot mau bat ky roi vao nut
1a nay s& duoc gan voi xac suat la 0.9 thuge v€ 16p duong. Van dé tiém an voi
phuong phap udc luong xac suét 1a néu mot 14 bao gém 5 mau va tat ca déu la lop
duong thi x4c suat udc luong s€ 1a 1.0. Trong khi d6 5 mau khong du dé khang
dinh n}anh nhu thé. Van dé nay co thé giai quyet bang viéc lam min udc lugng xac
suat dé gia tri it cuc dai hon.

Gia str 6 k mau ctia 16p tai niit 14, N 1a tong s6 cac mau tai nit 14, C 1a tong s 16p.
+1

+C°

Udc luong Laplace dugc tinh bang cong thirc ]\1;

3 KET QUA THUC NGHIEM

3.1 Mo ta thuc nghiém

bé kiém tra hiéu qué ctia hé théng tim kiém chuyén gia, ching t6i cai dat chuong
trinh bang ngdn ngtt TCL/TK, c6 str dung rainbow (McCallum, 1998) dé bi€u dién
dir liéu va tim kiém cac chuyén gia theo md hinh tai tir va ANN. Chung t6i vi€t ma
ch}rorng trinh cho giai thuét C4.‘4 dua trén nguon C4.5 (Quinlan, 1993). Sau d6, hé
thong duoc van hanh trén hé di€u hanh Linux (Ubuntul0.04).

Nhu da trinh bay & phﬁn 2, chung t6i tao dugc co sd dir licu gém 87 chuyén gia
thugc ban chuong trinh cua hdi thao khai mo dir liéu EGC khoi phap ngir. Ching
t6i tién hanh kiém thir 10 tom tat bai bao cua 10 tac gia khac nhau lam céc cau truy
van cho hé thongdugc mo ta nhu & bang 1.
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Bing 1: Danh sich 10 bai bao dworc liy tom tit 1am cdu truy vin

1D Tiéu dé ciu truy van

1 Ordonez C. (2006), “Association rule discovery with the train and test approach for heart
disease prediction”, Information Technology in Biomedicine, vol. 10(2), pp. 334-343.

2 Chaiyaratana N., Zalzala A.M.S. (1997), “Recent developments in evolutionary and
genetic algorithms: theory and applications”, Genetic Algorithms in Engineering Systems:
Innovations and Applications 1997, GALESIA 97, pp: 270-277.

3 Gao B.J., Ester M. (2006), “Cluster Description Formats, Problems and Algorithms”,
SDM 2006.

4  Silva A., Lechevallier Y., Carvalho F. (2007), “Analyzing Distance Measures for
Symbolic Data Based on Fuzzy Clustering”, Intelligent Systems Design and Applications
2007, ISDA 2007, pp: 109-114.

5 Abdelhalim A., Traore 1. (2009), “A New Method for Learning Decision Trees from
Rules”, Machine Learning and Applications 2009, ICMLA '09, pp: 693-698.

6  Chen B., Hoberock L.L. (1996), “A fuzzy neural network architecture for fuzzy control
and classification”, Neural Networks 1996., pp: 1168-1173 vol.2.

7  Abidin S.Z.Z., Idris N.M., Husain A.H. (2010), “Extraction and classification of
unstructured data in WebPages for structured multimedia database via XML”, Information
Retrieval & Knowledge Management, (CAMP), 2010, pp: 44-49.

8  Ponmary Pushpa Latha D., Raj D.J.P., Sharmila D.J.S. (2007), “Generation of unified data
structure and data warehouse for protein data banks”, Conference on Computational
Intelligence and Multimedia Applications, 2007, vol. 2, pp: 3-7.

9  Lamson B.G., Dimsdale B. (1996), “A natural language information Retrieval system”,
Proceedings of the IEEE , 54(12), pp: 1636-1640.

10 Kovalerchuk B. (2001), “Visualization and Decision-Making using Structural

Information”. Conference on Imaging Science, Systems, and Technology (CISST'2001,
June 25-28, 2001), Las Vegas, pp. 478-484.

* Panh gia thue hién 1an lwgt trén 10 cAu truy vin véi cac budére:

Budc 1: Chon ciu truy van theo chu d& trong tap kiém thir gdm 10 tom tit bang
cach nhan nut “Browse...”

Noi dung
abstract cia
cau truy van

© ©@ ® Searching experts (C4.4-KNN)

Select a file to find:  |juanhong/DEMO/10-DB-test/AssociationRule.txt Browse... KNN | Ranking ‘ Setting ‘

Association rules represent a promising technique to improve heart disease
prediction. Unfortunately, when association rules are applied on & medical data
set, they produce an extremely large number of rules. Most of such rules are
medically irrelevant and the time required to find them can be impractical. A

more important issue is that, in general, association rules are mined on the
entire data set without walidation on an independent sample. To solve these
limitations, we introduce an algorithm that uses search constraints to reduce
the number of rules. searches for association rules on a training set. and
finally validates them on an independent test set. The medical significance of
discovered rules is evaluated with support. confidence, and lift. Association

Hinh 3: Khi chon cu truy vin c¢6 ID = 1

Budc 2: Chon niit “kNN” cho ra k két qua gan nhét véi cau truy van.
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@ © @ sSearching experts (C NN)
Select afile to find:  [uanhong/DEMO/10-DB-test/AssociationRule txt _ Browse... | kN | Ranking | Setting
Association rules represent a promising technique to improve heart disease «- | [ Sadok Ben_Yahia

prediction. Unfortunately, when association rules are applied on a medical data

set, they produce an extremely large number of rules. Most of such rules are
medically irrelevant and the time required to find them can be impractical. A
more important issue is that, in general, association rules are mined on the
entire data set without validation on an independent sample. To solve these
limitations, we introduce an algorithm that uses search constraints to reduce

the number of rules, searches for association rules on a training set, and

finally validates them on an independent test set. The medical significance of =
discovered rules is evaluated with support. confidence, and lift. Association T LT

I~ Engelbert_Mephu_Nguifo

I~ Fabrice_Guillet
I~ Jean_Francois_Boulicaut

I~ Bruno_Crémilleux

sadok_Ben_Yahia ... | I E1_Ghazali_Talbi

I~ Jerome_Darmont

e hssociation rules extraction from a binary relation as well as reasoning and I Rokia_Missaoui
Noi dung information retrieval are generally based on the initial representation of the L=
¥ binary relation as an adjacency matrix. This presents some inconvenience in ... | ™ Maguelonne Teisseire
fil B terms of space memory and knowledge organization. A coverage of a bimary —
proi1ile cua relation by a minimal number of non enlargeable rectangles generally reduces ... | I Nicolas_Pasquier
N . memory space consumption without any loss of information. It also has the

chuyen gla advantage of organizing objects and attributes contained in the binary relation I~ Pascal_Poncelet
inte a conceptual representation. In this paper, we propose new algorithms to ——

Sadok Ben extract association rules (i.e. data mining), conclusions from initial I~ Samy_Bengio
attributes (i.e. reasoming). as well as retrieving the total objects satisfying =

. some initial attributes, by using only the minimal coverage. Finally we propose - | [ Laure Berti Equille

Yahia an incremental approximate algorithm fo update a binary relation organized as a

set of non enlargeable rectangles. Two main operations are mostly used during ... | I George_Gardarin

the organization process: First, separation of existing rectangles when we

delete some pairs. Second, join of rectangles when common properties are [ Omar_Boussaid

discovered, after addition or removal of elements from a binary context. The i

objective is the minimization of the number of rectangles and the maximization [ Patrick_Gallinari

of their structure. The article also raises the problems of equational modeling .

of the minimization criteria, as well as incrementally providing equations to [ Florent_Masseglia

It th
naintain them I~ Stéphane_Lallich

I~ Mokrane_Bouzeghoub

Hinh 4: Hién thi 20 két qua gin véi ciu truy vin cé ID =1 (theo KNN)
Budc 3: Dya vao két qua phan quyét tién hanh chon nhitng tac gia nao dugc gan
nhan la co lién quan tir danh sach & két qua.
Budc 4: Sau khi phan hoi vé két qua, tién hanh qua trinh hoc cua thuat toan C4.4
dé hé thong cho ra danh sach k& két qua méi dugc xEp hang. bang cach nhan vao
nut “Ranking”.
Budc 5: Tir danh sach & két qua méi nay, tiép tuc phan hoi bang cach tra vao két
qué phan quyét tinh lién quan cua chuyén gia.
Budce 6: Lap lai budc 4.
Budc 7: Lap lai budc 5 cho dén khi danh sach k két qua xép hang tra vé tir hé
thong khong c6 thay do6i. Hay muc d¢ tinh li€én quan cua cac két qua tra vé la
toi da.

Select a file to find:  [uanhong/DEMO/10-DB-test/AssociationRule.txt  Browse... ‘ KNN | Rankmg| setting

<l

Association rules represent a promising technique to improve heart disease 1 Amaud_Giacometti

prediction. Unfortunately, when association rules are applied on a medical data
set, they produce an extremely large number of rules. Most of such rules are
medically irrelevant and the time required to find them can be impractical. A
nore important issue is that, in general, association rules are mined on the
entire data set without validation on an independent sample. To solve these
limitations, we introduce an algorithm that uses search constraints to reduce
the number of rules, searches for association rules on a training set. and

finally validates them on an independent test set. The medical significance of =
discovered rules is evaluated with support, confidence, and 1ift. Association

<

2 Anne_Laurent

<l

3 Christel_Vrain

<l

4 Engelbert Mephu_Nguifo

<

5 Fabrice_Guillet

<l

6 Florent_Masseglia

<l

Amaud_Giacometti 7 Jean_Francois_Boulicaut

f which for computing frequent queries »
fies of the operators, then we consider particular =
g biases for which frequent queries can be computed using
«(Gorithn. Iterative mining is obtained by combining these

fftexts using our set of operations. We have implemented our -
and conducted experiments that show its efficiency in mining frequent -

<

8 Laure_Berti_Equille

introduce new operatn
We first siud

Chuyén
gia Amaud

<l

9 Maguelonne _Teisseire

<l

10 Nicolas_Pasquier

Giacometti Es ¥ 11 Pascal Poncelet
1a mot ¥ 12 Phillipe_Lenca

4 ¥ 13 Rémi_Lehn
trong cac Association rule mining often requires the repeated execution of some —

<

extraction algorithm for different values of the support and confidence 14 Stéphane_Lallich
thresholds, as well as for different source datasets. This is an expensive
process, even if we use the best existing algorithms. Hence the need for
incremental mining, whereby mining results already obtained can be used to
accelerate subsequent steps in the mining process.

In this paper, we present an approach for the incremental mining of
nultidinensional association rules. In our approach. association rule mining
takes place in a mining context which specifies the form of rules to be mined
Incremental mining is obtained by combining mining centexts using relational
algebra operations

két qua ma
kNN qhua
tim thay

<l

15 Bruno_Crémilleux

<

16 Omar_Boussaid

<l

17 Christine_Froidevaux

18 Edwin_Diday

1

19 Gésrard_Govaert

<l

20 Gilbert_Saporta

Hinh 5: Két qua sau 3 lin I3p véi ciu truy van c6 ID = 1 (hoc C4.4)
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3.2 Két qua thwe nghiém
Bing 2: So sanh két qué ciia kNN va C4.4-kNN duwa trén Precision, Recall va F1

D Precision (%) Recall (%) F1 (%)
kNN C4.4-kKNN kNN C4.4-kKNN kNN C4.4-kNN

1 70.00 90.00 60.87 78.26 65.12 83.72
2 45.00 75.00 50.00 83.33 47.37 78.95
3 55.00 100.00 42.31 76.92 47.83 86.96
4 45.00 100.00 36.00 80.00 40.00 88.89
5 45.00 70.00 47.37 73.68 46.15 71.79
6 50.00 85.00 55.56 94.44 52.63 89.47
7 65.00 100.00 43.33 66.67 52.00 80.00
8 50.00 75.00 58.82 88.24 54.05 81.08
9 40.00 95.00 28.57 67.86 33.33 79.17
10 35.00 100.00 28.00 80.00 31.11 88.89

C6 nhiéu phuong phap dé tién hanh danh gia hiéu suét ciia mé hinh xép hang nhu
Recall/Precision, F1, Precision@n, Precision trung binh (Mean Average Precision,
MAP), d6 loi tich Ity gidm dan (Normalized Discounted Cumulative Gain, nDCG)
(Sebastiani, 2002), (Liu, 2009). Ching t6i tién hanh do hi€u suat véi hai phuong
di¢n la danh gia chung va danh gia thu ty x€p hang.

Tiéu chudn danh gia chung
O bang 2, thé hién cac chi s6 danh gia dua trén Precision, Recall va F;-measure
cua giai thuat:
- kNN: cho ra k lang giéng gan véi cu truy van nhét.
- C4.4-kNN: 1a m6 hinh d& xuat d trinh bay & phan 2.
Tir két qua ¢ bang 2 khi so sanh trén ba ti€u chi Precision, Recall va Fj-measure cho thiy
md hinh dé xuat C4.4-kNN cho két qua tot hon nhiéu so véi ANN.

Tiéu chuan danh gid thir tw xép hang
O bang 3, thé hién cac chi sé dua vao phép do Precision@n cta C4.4-kANN dé danh
gia thlr tu xép hang cia danh sach két qua tra vé & top 5, top 10 va top 15. Tur ket
qua & bang 3, vai dong in dam cudi bang la cac gia tri trung binh, cho thay céc chi
s0 Precision@5, Precision@10 va Precision@15 ctia C4.4-kNN deu cao véi so lan
lap trung binh 1a 2.5 lan.
Bing 3: Két qua danh gia C4.4-kNN dua trén Precision@n tai top 5, 10 va 15

1D Precision@5 Precision@10 Precision@15 Ghi chu (s lan lip)

1 100.00 100.00 100.00 3
2 100.00 100.00 100.00 2
3 100.00 100.00 100.00 2
4 100.00 100.00 100.00 1
5 100.00 100.00 93.33 4
6 100.00 100.00 100.00 3
7 100.00 100.00 100.00 2
8 100.00 100.00 93.33 3
9 100.00 90.00 93.33 3
10 100.00 100.00 100.00 2
Avg 100.00 99.00 98.00 2.5
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Vi nhitng két qua dat dugc nhu trén, co th§ no6i rang hé thdng hoc xép hang dua
trén cdy quyét dinh C4.4, C4.4-kNN, c6 thé ing dung hi¢u qua cho h¢ thong tim
kiém chuyén gia.

4 KET LUAN VA HUONG PHAT TRIEN

Chung t6i da trinh bay hé thong tim kiém chuyén gia véi tiép can hoc xép hang
C4.4-kNN. Co s¢ dit liéu chuyén gia dugc tao ra tr cac tom tat bai bao cia cac
chuyén gia trong nhitng nim gan day duoc tién xir 1y va biéu dién theo mé hinh tai
tir. Chung t6i da dé xuét tiép can hoc xép hang C4.4-kNN dua trén cdy quyét dinh
C4.4 két hop voi thuat toan k lang giéng ANN c6 sir dung phan hoi két qua cia
nguoi ding. Két qua thuc nghiém tir 87 chuyén gia ctia ban chwong trinh hoi thao
khai mo dir liéu EGC khéi phép ngit cho thdy cach tiép can cua chung toi
C4.4-kNN tim duoc cac chuyén gia dé xét duyét bai bao phu hop hon so véi chi sir
dung giai thudt ANN. Chung t6i cling thir nghiém trén mo hinh RF-C4.4-kNN dua
trén rimg cdy quyét dinh C4.4 va ANN cho két qua t6t hon so véi chi st dung mot
ciy quyét dinh nhu C4.4-ANN.

Chung t6i s& nghién ciru thém cac mo hinh cho phép hd tro cho pha phan hoi tir
phia ngudi st dung dé ap dung dugc trong thyc té, ching han nhu: tim kiém
chuyén gia dé xét duyét du an, nhitng chuyén gia c6 chuyén moén gan, hodc tim
kiém tai liéu hoc tap cho sinh vién.
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