IT4853

! im kiém va trinh dién thong tin

Bai 7. banh gia két qua tim kiém
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‘Néi dung chinh

= Van dé danh gia két qua tim kiém
= PO chinh xac, do day du
= PodoF
= Pucng cong P/R
= Vé dudng cong P/R
= Chuan hoa dudng cong P/R
= So sanh dudng cong P/R va ROC
= Cac gia tri trung binh




Muc dich danh gia két qua tim kiém

= Panh gia két qua tim kiém cho phep:
= So sanh cac tuy chinh khac nhau cua mot mo hinh;

= So sanh cac mo hinh tim kiém khac nhau;
= V..

= Cac moO hinh tim kiém chu yéu dugdc xay dung
bang con dudng thuc nghiém, vi vay danh gia
két qua la mot khau rat quan trong trong nghién
cl'u cac mo hinh tim kiém.



Tiéu tri chat lugng

= Kha nang dap Ung nhu cau thong tin cua nguoi
dung la tiéu tri chat lugng co ban cua cong cu
tim kiém :
= NguGi dung sé hai long néu cong cu tim ki€m tra vé
van ban phu hgp, dap U'ng dugc nhu cau thong tin;



Tin hiéu hai long cia ngudi dung

= (CoOng cu tim ki€ém trén Web
= Ngudi dung hai Iong néu tim thay thong tin can thiét. Do: Ti Ié quay trd
lai cOng cu tim ki€m.
= Nha quang cao hai long néu ngudi tim ki€Em md quang cao. Do: Ti lé md
quang cao.
= Thuong mai dién tur
= Khach hang dugc cho la hai 1ong néu mua san pham. Do: Ti Ié ngudi
mua hang;
= Ngudi ban hai long néu ban dugc san pham. Do: Loi nhudn trén san
pham ban dugc.
= Cong ty
= CEO hai long néu nhan vién lam viéc nang suat hon nhG ap dung cong
cu tim ki€m. Do: M(c tang Igi nhuan cla cong ty.

Phu thudc vao tiing tinh hudng str dung cu thé 5



i Truy van vs. nhu cau thong tin

= Phu hgp vdi truy van chua chac da dap ng dugc nhu
cau thong tin.

= Vi du, nhu cau thong tin /: “Liéu rudu vang co tac dung
lam gidm nguy cd mac bénh tim hay khong? Néu co thi
vang do cd tot han vang trang khong?”

= Truy van @g: [vang do vang trang tim]

= Xét van ban d: Bai dién thuyét tur trdi tim cua anh 8y 13
mot don tan céng truc dién hudng vao nhiing céng ty
san xuat ruou vang nham lam giam anh hudng cua vang
trang va do dén van nan lai xe trong tinh trang say xin.

= drat khdp vdi truy van g . . . nhung khong phu hgp vai
nhu cau thong tin /. 6



& Nhu cau thong tin vs. truy van

= Con ngudi danh gia su phu hdp vdi nhu cau
thong tin.

- Giai thuat tim kiém danh gia su’ phu hgp vdi truy
van.

Cé thé sir dung danh gid cla con ngudi lam chuan
muc dé danh gia giai thuat tim ki€m.



* DY lidu kiém thir

= D{I liu d€ danh gia két qua tim kiém gém:
= BO van ban dudc lua chon ky luGng;
= Tap truy van mau;

= Panh gia phu hgp cho tat ca cac cap truy van — van
ban.



ﬁNC)i dung chinh

= \/an dé danh gia két qua tim kiém
= PO chinh xac, do day du
= Do do F
= Pucng cong P/R
= Vé dudng cong P/R
= Chuan hoda dudng cong P/R
= So sanh dudng cong P/R va ROC
= Cac gia tri trung binh




& P& chinh xac va do day da

= PO chinh xac la ti 1€ van ban phu hgp trén s6 van ban
dugc tra vé
Precision = #(van ban phu hgp tra vé)/#(van ban tra vé)
= PO day du la ti 1é van ban phu hgp dugdc tra vé trén so
van ban phu hgp cd trong bd dir liéu kiém thir
Recall = #(van ban phu hgp tra vé)/#(van ban phu hop)

Ky hiéu P: do chinh xac; R: do day du.
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i Vi du P/R

Rel = {3, 9, 10, 11, 14, 15, 20, 35}

P
R

=7
=7

Rank Doc# Rel?

1 S

2 3 YES
3 10

- 35 YES
S -

6 270

7 14 YES
8 15 YES
9 11 YES

10 1
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Ket hgp dd chinh xac va do day du

= Panh gia chi dua trén do chinh xac hoac chi dua trén do
day du boc 16 nhiéu diém han ché:
= Co thé tang d6 day du bang cach tra vé nhiéu van ban hon, do
day du luon dat 100% néu tra vé tat ca van ban;
= Ngudc lai, thudng dé dat dugc dd chinh xac cao khi tra vé it van
ban (d6 day du thap).
= Xeét dén nhitng doi tugng nguci dung khac nhau
= Mot ngudi tim ki€m trén Web thudng chi xem khoang 20 van ban
dau tién => d6 chinh xac quan trong han;
= MOt nha nghién ctru lai mudn nhan dugc tat ca van ban lién quan
dén chu dé dudc quan tam => do day du quan trong han.
Can st dung dong thdi d6 chinh xac va do day du dé danh giad két qua
tim ki€ém. 12



ﬁNéi dung chinh

= \/an dé danh gia két qua tim kiém
= PO chinh xac, do day du
= POdoF
= Pucng cong P/R
= Vé dudng cong P/R
= Chuan hoda dudng cong P/R
= So sanh dudng cong P/R va ROC
= Cac gia tri trung binh
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iDédOF

= D0 do F két hgp do chinh xac va do6 day du
thanh mot dai lugng duy nhat:

2 2

F=— 1 1 F:(32+1)PR . 12+3

a—+(1—a)= p*P+R A

P R R P
l—a

’ 2
Trong d6 f =
" ae [0, 1], B> € [0,00]
= Mién gia tri nao cua B dé cao do day du hon do
chinh xac?
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*DC)G"OF

= Néu B =1 hoac a = 0.5, thi F la trung binh diéu
hoa cua Pva R;

= Néu B =0, Fla do chinh xac;

= Néu B = Inf, F la do day du.

Ky hicudd doFvGi B=11laF,
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i Trung binh didu hoa

= PO do F la trung binh diéu hoa cua P va R
= Vi sao khong tong hap P va R theo cach khac?
= Vi du, trung binh dai s0?
= Mong muon: Phat nhirng két qua c6 do chinh xac
hoac d6 day du thap.
= L&y gid tri cuc tiéu gilp ta dat dugc muc dich nay.
= Vi sao khdng s dung gid tri cuc tiéu?
= V.V

16



So sanh cac phuong phap tong hgp

PvaR

o
llllllllllllll

——Min

- Max
Pai sb
Diéu hoa

Do chinh xac (P06 day du = 70%)

F la trung binh diéu hoa cua P va R.
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iNC)i dung chinh

= Van dé danh gia két qua tim kiém
= PO chinh xac, do day du
= PodoF
= Pbudng cong P/R
= Vé duong cong P/R
= Chuan hoa dudng cong P/R
= So sanh dudng cong P/R va ROC
= Cac gia tri trung binh
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& P@i va R@i

= PO chinh xac, do day du la nhitng do do dugc
thiet ké cho tim kiem khéng xép hang.

= Tuy nhién ching ta cé thé ma rdng nhitng do do
nay cho danh sach xép hang.
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i P@i va R@i

= P@i = #(van ban phu hgp trong i két qua dau tién)/i
= R@i = #(van ban phu hgp trong i két qua dau tién)/
#(s0 van ban phu hgp trong bd di lieu)

= Vjdu:

= Gia sU, két qua tim ki€ém la: d1*, d2, d3*, d4, d5*

= ...va cd 5 van ban phu hgp trong bd dir liéu.

" P@3=2/3 R@3=2/5

" P@4 =2/4 R@4 = 2/5

" P@5 =3/5 R@5 = 3/5
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* budng cong P/R

= Cach vé dudng cong P/R:
= Cho i bién thién tu' 1 dén hét danh sach két qua tim
ki€ém;
= Po P@i va R@i tai cac vi tri i cua danh sach két qua;
= NGi cac diém (R@i, P@i) trén mat phang ta thu dugc
duong cong P/R.

Ppudng cong P/R thé hién mai lién hé phu thudc gilra
do chinh xac va do day du.
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i Vi du vé dudng cong P/R

Tap két qua phu hgp: 10 van ban

R, = {d;, ds, do, d5s, dzq, dys dse, d7y, dso, d335 -

Tap két qua

1. dps *
2. dgy
3.ds *
4. ds
5. dg

6.do *
7. ds;s
8. dj2o
9.ds7
10. dos *

11. dsg
12. ds
13. dos,
14.d,,,
15. d; *

22



D6 chinh xac

1,20 ~

1,00 -

o

oo

=
I

2

D

o
1

0,40 -

0,20 -

0,00
0,00

0,10

0,20

0,30

D6 diy du

0,40

0,50

0,60

MOi diém trén do thi (g véi dd chinh xac/day du cho k van ban dau
tien (k=1,2 3, 4,...).

23




‘Néi dung chinh

= Van dé danh gia két qua tim kiém
= PO chinh xac, do day du
= PodoF
= Pbudng cong P/R
= Vé dudng cong P/R
= Chuan hda dudng cong P/R
= So sanh dudng cong P/R va ROC
= Cac gia tri trung binh
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P06 chinh xac noi suy

1,20 -

1,00 #

0,80 A

D¢ chinh xac
=
o
=

0,40 -

0,20

*

Pinter (r)= n;axp(r )
rozr

Ly do s dung noi suy:
Hau hét nguGi dung déu
san sang xem thém két
qua néu van ban tiép
theo la phu hagp.

0,00
0,00

0,10

0,20

0,30 0,40 0,50 0,60
Do day du
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Nhiing gia tri chuan ctia d6 day du

Do day Do chinh xac

du noi suy e
0.0 1.00 000 |
0.1 0.67
0.2 0.63
0.3 0.55
0.4 0.45
0.5 0.41
0.6 0.36
0.7 0.29 |
0.8 0.13
0.9 0.10
1.0 0.08 00 om0 02 om0 o040 om0 080 070 0B 080 100
trung binh = 0.425 00 ady as 26




i NOi dung chinh

= Van dé danh gia két qua tim kiém
= PO chinh xac, do day du
= PodoF
= Pbudng cong P/R
= Vé dudng cong P/R
= Chuan hoa dudng cong P/R
= So sanh duong cong P/R va ROC
= Cac gia tri trung binh
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Bang nham lan cho tap két qua

Phu hgp Khong phu hgp
Tra vé TP FP
Khong tra vé FN TN

Van ban dudc xac dinh phu hdp/khong phu hgp dua trén bo dir

liéu kiém thur:

Hé thdng quyét dinh tra vé/khong tra vé;
CAc gia tri trong bang nham 1an [An lugt 13 # v&n ban:

= TP: dugc tra vé& va phu hgp;

= FP: dugc tra vé va khong phu hap;
= FN: khong dugc tra vé va phu hop;
= TN: khong tra vé va khong phu hop;
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* Pbudng cong ROC va P/R

= ROC: TPR/FPR
= PR: Precision/Recall
= TPR = Recall = TP/(TP+FN) = p(tra vé|phu hgp)
= FPR = Fall-out = FP/(FP+TN) = p(tra vé|khong phu hgp)
= Precision = TP/(TP+FP) = p(phu hgp|tra vé)
= Fall-out = FP/(FP+TN) = p(tra vé|khong phu hgp)
= Cac dai lugng khac:
= Specificity = TN/(FP+TN) = p(khong tra vé|khdng phu hgp)
= Sensitivity = TP/(TP+FN) = p(trd vé|phu hgp)
= FPR = Fall-out = 1 — specificity
= TPR = Recall = Sensitivity 29



Pbudng cong ROC
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TPR or Recall or Sensitivity

GIGE T T T T T T T T T 1
0,00 0,10 0,20 0,30 0,40 0,50 0,60 0,70 0,80 0,90 1,00
FPR or Fall-out or 1 - specificity

= Tudng ducng do thi do chinh xac/do day du trong so sanh cac thuat toan

= Thudng chi quan tam t&i mot khoang nho & goc thap bén trai ing vai do
nhay (sensitivity) < 0.4. 30



Pbudng cong P/R va ROC
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ﬁNC)i dung chinh

= \/an dé danh gia két qua tim kiém
= PO chinh xac, do day du
= Do do F
= Pucng cong P/R
= Vé dudng cong P/R
= Chuan hoda dudng cong P/R
= So sanh dudng cong P/R va ROC
= Cac gia tri trung binh
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Po chinh xac trung binh

= Ky hiéu vi tri cia nhirng van ban phu hgp trong
danh sach két qua la:
. Ky, K, o Ky

= DO chinh xac trung binh:

1
AP = EZ P@K;

= Vidu: di1*, d2, d3*, d4, d5* va R= 3

apol[1,2.3

311 3 5
Po chinh xac trung binh: AP: Average Precision 33

~(0.76




* Binh quan do chinh xac trung binh

= Mean Average Precision (MAP)

MAP = IQLI - Z(Riq ) P@K)

Trong do R, la s6 van ban trong bo dir li€u phu hgp
v3i truy van q..

34



Vi du MAP

¥*¥*% Van ban phu hgp vdéi truy van 1

Xép hang # 1 x - x - x _ _ x x
Do day du o2 02 04 04 04 06 06 06 08 1,0
Do chinh xac i0 o005 067 05 04 O5 043 038 044 0,5

oAk Van ban phu hgp véi truy van 2

X€p hang # 2 - x - - x _  x _ _ _
Do day du o0 033 033 033 067 067 10 10 1,0 1,0
P06 chinh xac o0 O05 033 025 04 033 043 0,38 0,33 0,3

AP, =(1,0+0,67+05+0,44+0,5)/5=0,62
AP, =(0,5+04+043)/3=0,44
MAP = (0,62 + 0,44)/2 = 0,53 35



* Tinh &n dinh cua d6 do

= Trén Mot bd dir liéu kiém thur hé thdng cd thé tra
vé két qua kém chat lugng véi mot sO truy van
nhung lai tra vé két qua rat tot vdi nhirng truy
van khac.

= Bien do0 giao dong cua d6 do doi vdi mot hé
théng trén nhiing truy van khac nhau co thé I16n
hon nhiéu so v3i nhirtng hé thong khac nhau trén
cung truy van.
= Truy van co do kho khac nhau.

36



& Tinh &n dinh cua d6 do

= Lay trung binh trén tat ca truy van lam tang tinh
on dinh cua do do

= Can nhiéu truy van hon cho cac dd do kém o6n
dinh
= AP: 25 (du), 50 (t6t)
= P@10: 150 — 200 (t5t)
[Modern Information Retrieval]
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i Bai tap 7.1

Tinh d0 chinh xac, do day du va F, cho tap két qua sau:

phu khong phu hdp
hgp

tra vé 10 20

khong travé 80 1,000,000,000
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& Bai tap 7.2

Ccong cu tim ki€m Snoogle ludn tra IGi “tim thay 0
két qua thoéa man”, cho truy van bat ky. Vi sao
Snoogle thé hién rang dd chinh xac khai quat
khong hitu ich trong danh gia két qua tim kiém?

AC = (TP+TN)/(TP+TN+FP+FN)

<G00 [G.LCG M

Search for: | |

0 matching results found.
39



& Bai tap 7.3

Mién gia tri cua do chinh xac ndi suy ¢ muc do day
du=0Iagl?

40



i Bai tap 7.4

Cé lubn tbn tai diém can bang (break-even point)
gilta P va R? Néu luon ton tai: hay chdng minh,
hoac lay mot vi du phu dinh.

Diém can bang la diém i sao cho:
P@i = R@i
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