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Ñäâèã

Ñäâèã - ïàðà ôèäáýêîâ

Ñäâèã ("øàáëîí ñäâèãà") - íàáîð ñìåùåíèé ÿ÷ååê,
íàïðèìåð:

1 ÿ÷åéêà: âíèç íà 1
2 ÿ÷åéêà: âíèç íà 1
3 ÿ÷åéêà: íà ìåñòå
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Ïîäõîä íà îñíîâå ñäâèãîâ
Ýòàïû

1 Ðåãóëÿðíûé ýòàï

2 Ýòàï ñ îäíèì ôèäáýêîì

3 Ýòàï áåç ôèäáýêîâ
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Ðåãóëÿðíûé ýòàï
Ïðîáëåìû

1 Èçâëå÷åíèå çíà÷åíèÿ
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Èçâëå÷åíèå çíà÷åíèÿ

Àëãîðèòì: âçÿòü ïåðâûé ïîäõîäÿùèé ïàòòåðí èçâëå÷åíèÿ

çíà÷åíèé èç ÿ÷åéêè íà îñíîâå ðåãóëÿðíûõ âûðàæåíèé

Âèäû ïàòòåðíîâ:
1 âçÿòü ïîäñòðîêó (óêàçàííóþ ãðóïïó)
2 çàìåíèòü âñå ïîäñòðîêè íà óêàçàííóþ
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Ðåãóëÿðíûé ýòàï
Ïðîáëåìû

1 Èçâëå÷åíèå çíà÷åíèÿ

2 Âûáîð ñäâèãà

Ïðèìåð
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Ðåãóëÿðíûé ýòàï
Ïðîáëåìû
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2 Âûáîð ñäâèãà
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Âûáîð ñäâèãà
Àëãîðèòì

1 Îöåíèòü êàæäûé ñäâèã ëèíåéíîé êîìáèíàöèåé ïðèçíàêîâ:

1 Ñðåäíÿÿ äëèíà ñäâèãà
2 Ñîãëàñîâàííîñòü ñìåùåíèé ÿ÷ååê
3 Ñðåäíÿÿ ìåðà ñõîäñòâà òåêñòîâûõ çíà÷åíèé ÿ÷ååê
4 Ñîãëàñîâàííîñòü èìåíîâàííûõ òèïîâ ÿ÷ååê

2 Èñïîëüçîâàòü ñäâèã ñ íàèáîëüøåé îöåíêîé
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Ñðåäíÿÿ äëèíà ñäâèãà

Îïðåäåëåíèå

AvgLength = 1− 1
n
(

n∑
i=1

o�seti
maxO�set

)

ãäå o�seti - äëèíà ñìåùåíèÿ i-îé ÿ÷åéêè

maxO�set - çàäàííàÿ êîíñòàíòà (â ýêñïåðèìåíòàõ: 6)

Ïðèìåð

AvgLength =
1− 1

3
(1
6
+ 1

6
+ 0) = 8

9
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Ñîãëàñîâàííîñòü ñìåùåíèé ÿ÷ååê

Îïðåäåëåíèå

O�setConsistency = k
n

ãäå k - ÷èñëî ñàìûõ ÷àñòûõ ñìåùåíèé ÿ÷ååê

n - âñåãî ÷èñëî ñìåùåíèé ÿ÷ååê â ñäâèãå

Ïðèìåð

O�setConsistency = 2
3
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Ñðåäíÿÿ ìåðà ñõîäñòâà òåêñòîâûõ çíà÷åíèé ÿ÷ååê

Îïðåäåëåíèå

AvgTextSim = 1
n
∗ (

n∑
i=1

sim(text1i , text2i ))

ãäå text1i - òåêñòîâîå ñîäåðæèìîå i-îé ÿ÷åéêè ïåðâîãî ôèäáåêà

text2i - òåêñòîâîå ñîäåðæèìîå i-îé ÿ÷åéêè âòîðîãî ôèäáåêà

sim - ñòðîêîâàÿ ìåòðèêà (íà îñíîâå ðàññòîÿíèÿ Ëåâåíøòåéíà)

Ïðèìåð

AvgTextSim =
1
3
∗ (sim(HP,Oracle) +

sim(10, 50) +
sim(FY 2009,FY 2009)) =
1
3
∗ (0+ 0.5+ 1) = 0.5
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Ñðåäíÿÿ ìåðà ñõîäñòâà òåêñòîâûõ çíà÷åíèé ÿ÷ååê
Èçìåíåíèÿ â ñòðîêîâîé ìåòðèêå

Âñå öèôðû ñ÷èòàþòñÿ îäèíàêîâûìè ñèìâîëàìè

Ïðèìåð

Sim('10','50')=0.5 → ModSim('10','50')=1.0

Sim('10','500')=0.333 → ModSim('10','50')=0.667

Áëèçîñòü ñ ïóñòîé ÿ÷åéêîé ðàâíà 0.5

Ïðèìåð

Sim('10',�)=0.0 → ModSim('10',�)=0.5

Áëèçîñòü äëèííûõ ñòðîê (áîëüøå 3 ñëîâ) ðàâíà 0.8

Ïðèìåð

Sim('Truth is out there','Lie is always here')=0.333 →
ModSim('Truth is out there','Lie is always here')=0.8
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Ñîãëàñîâàííîñòü èìåíîâàííûõ òèïîâ ÿ÷ååê

Îïðåäåëåíèå

AvgTextSim = 1
n
∗ (

n∑
i=1

Consistency(type1i , type2i )), ãäå

typeji - òèï èìåíîâàííîé ñóùíîñòè â i-îé ÿ÷åéêè j-ãî ôèäáåêà

Consistency =


1, åñëè type1i = type2i 6= unde�ned ;

0.5, åñëè type1i = type2i = unde�ned ;

0, åñëè type1i 6= type2i .

Ïðèìåð

TypeConsistency =
1
3
(Cons(ORG ,ORG ) +

Cons(NUM,NUM) +
Cons(Undef ,Undef )) =
1
3
(1+ 1+ 0.5) = 5

6
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Âûáîð ñäâèãà
Êîýôôèöèåíòû ëèíåéíîé êîìáèíàöèè

1 Ñðåäíÿÿ äëèíà ñäâèãà (0)

2 Ñîãëàñîâàííîñòü ñìåùåíèé ÿ÷ååê (0.4)

3 Ñðåäíÿÿ ìåðà ñõîäñòâà òåêñòîâûõ çíà÷åíèé ÿ÷ååê (0.2)

4 Ñîãëàñîâàííîñòü èìåíîâàííûõ òèïîâ ÿ÷ååê (0.4)
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Ýòàï ñ îäíèì ôèäáýêîì

Ñïîñîáû ïîñòðîåíèÿ ñäâèãà

1 Àäàïòàöèÿ ñäâèãà èç ðàíåå îáðàáîòàííûõ òàáëèö

2 Êîíñòðóèðîâàíèå íîâîãî ñäâèãà
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Àäàïòàöèÿ ñäâèãà èç ðàíåå îáðàáîòàííûõ òàáëèö
Àëãîðèòì

Äëÿ êàæäîãî ñîõðàíåííîãî ñäâèãà:
1 Ïðîâåðèòü ñäâèã íà ïðèìåíèìîñòü

Ïðèìåð

Øàáëîí ñäâèãà:

1 ÿ÷åéêà:
âíèç íà 1

2 ÿ÷åéêà:
âíèç íà 1

3 ÿ÷åéêà:
âíèç íà 1

2 Ïðèìåíèòü øàáëîí ñäâèãà ê ôèäáýêó
3 Îöåíèòü ñäâèã - ëèíåéíàÿ êîìáèíàöèÿ òåõ æå ïðèçíàêîâ ñ

äðóãèìè êîýôôèöèåíòàìè:
Ñðåäíÿÿ äëèíà ñäâèãà (0.2)
Ñîãëàñîâàííîñòü ñìåùåíèé ÿ÷ååê (0)
Ñðåäíÿÿ ìåðà ñõîäñòâà òåêñòîâûõ çíà÷åíèé ÿ÷ååê (0.6)
Ñîãëàñîâàííîñòü èìåíîâàííûõ òèïîâ ÿ÷ååê (0.2)

Èñïîëüçîâàòü ëó÷øèé ñäâèã, åñëè åãî îöåíêà áîëüøå çàäàííîãî

ïîðîãà (0.5)
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Àäàïòàöèÿ ñäâèãà èç ðàíåå îáðàáîòàííûõ òàáëèö
Àëãîðèòì

Äëÿ êàæäîãî ñîõðàíåííîãî ñäâèãà:
1 Ïðîâåðèòü ñäâèã íà ïðèìåíèìîñòü

Ïðèìåð

Øàáëîí ñäâèãà:

1 ÿ÷åéêà:
âíèç íà 1

2 ÿ÷åéêà:
âíèç íà 1

3 ÿ÷åéêà: íà
ìåñòå

2 Ïðèìåíèòü øàáëîí ñäâèãà ê ôèäáýêó
3 Îöåíèòü ñäâèã - ëèíåéíàÿ êîìáèíàöèÿ òåõ æå ïðèçíàêîâ ñ

äðóãèìè êîýôôèöèåíòàìè:
Ñðåäíÿÿ äëèíà ñäâèãà (0.2)
Ñîãëàñîâàííîñòü ñìåùåíèé ÿ÷ååê (0)
Ñðåäíÿÿ ìåðà ñõîäñòâà òåêñòîâûõ çíà÷åíèé ÿ÷ååê (0.6)
Ñîãëàñîâàííîñòü èìåíîâàííûõ òèïîâ ÿ÷ååê (0.2)

Èñïîëüçîâàòü ëó÷øèé ñäâèã, åñëè åãî îöåíêà áîëüøå çàäàííîãî

ïîðîãà (0.5)
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Àäàïòàöèÿ ñäâèãà èç ðàíåå îáðàáîòàííûõ òàáëèö
Àëãîðèòì

Äëÿ êàæäîãî ñîõðàíåííîãî ñäâèãà:
1 Ïðîâåðèòü ñäâèã íà ïðèìåíèìîñòü
2 Ïðèìåíèòü øàáëîí ñäâèãà ê ôèäáýêó

Ôèäáýê îò ïîëüçîâàòåëÿ

"Ôèäáýê"ïîñëå ïðèìåíåíèÿ øàáëîíà ñäâèãà

3 Îöåíèòü ñäâèã - ëèíåéíàÿ êîìáèíàöèÿ òåõ æå ïðèçíàêîâ ñ
äðóãèìè êîýôôèöèåíòàìè:

Ñðåäíÿÿ äëèíà ñäâèãà (0.2)
Ñîãëàñîâàííîñòü ñìåùåíèé ÿ÷ååê (0)
Ñðåäíÿÿ ìåðà ñõîäñòâà òåêñòîâûõ çíà÷åíèé ÿ÷ååê (0.6)
Ñîãëàñîâàííîñòü èìåíîâàííûõ òèïîâ ÿ÷ååê (0.2)

Èñïîëüçîâàòü ëó÷øèé ñäâèã, åñëè åãî îöåíêà áîëüøå çàäàííîãî

ïîðîãà (0.5)
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Àäàïòàöèÿ ñäâèãà èç ðàíåå îáðàáîòàííûõ òàáëèö
Àëãîðèòì

Äëÿ êàæäîãî ñîõðàíåííîãî ñäâèãà:

1 Ïðîâåðèòü ñäâèã íà ïðèìåíèìîñòü

2 Ïðèìåíèòü øàáëîí ñäâèãà ê ôèäáýêó
3 Îöåíèòü ñäâèã - ëèíåéíàÿ êîìáèíàöèÿ òåõ æå ïðèçíàêîâ ñ

äðóãèìè êîýôôèöèåíòàìè:

Ñðåäíÿÿ äëèíà ñäâèãà (0.2)
Ñîãëàñîâàííîñòü ñìåùåíèé ÿ÷ååê (0)
Ñðåäíÿÿ ìåðà ñõîäñòâà òåêñòîâûõ çíà÷åíèé ÿ÷ååê (0.6)
Ñîãëàñîâàííîñòü èìåíîâàííûõ òèïîâ ÿ÷ååê (0.2)

Èñïîëüçîâàòü ëó÷øèé ñäâèã, åñëè åãî îöåíêà áîëüøå çàäàííîãî

ïîðîãà (0.5)
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Êîíñòðóèðîâàíèå ñäâèãà

1 Äëÿ êàæäîé ÿ÷åéêè: ïåðåáðàòü âîçìîæíûå ñäâèãè âíèç (íå

áîëåå 5) è âïðàâî (íå áîëåå 3)

2 Îöåíèòü êàæäûé ïîëó÷åííûé ñäâèã è âûáðàòü ëó÷øèé

Ïðèìåð
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Ýòàï áåç ôèäáýêîâ
Ïîèñê íàëîæèìûõ ôèäáýêîâ

Ñîõðàíåííûé ôèäáýê

Òåêóùàÿ òàáëèöà
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Ýòàï áåç ôèäáýêîâ
Ïîèñê íàëîæèìûõ ôèäáýêîâ

Ñîõðàíåííûé ôèäáýê

Òåêóùàÿ òàáëèöà
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Ýòàï áåç ôèäáýêîâ
Ïîèñê íàëîæèìûõ ôèäáýêîâ

Ñîõðàíåííûé ôèäáýê

Òåêóùàÿ òàáëèöà
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Ýòàï áåç ôèäáýêîâ
Ïîñòðîåíèå ôàëüøèâîãî ñäâèãà

Ïðèìåð ôàëüøèâîãî ñäâèãà Òåêóùàÿ òàáëèöà
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Ýòàï áåç ôèäáýêîâ
Àëãîðèòì

1 Íàéòè íàëîæèìûå ôèäáýêè èç ðàíåå îáðàáîòàííûõ òàáëèö

2 Ñîçäàòü ôàëüøèâûé ñäâèã îò ñîõðàíåííîãî ôèäáýêà ê

ïîëó÷åííîìó îò íàëîæåíèÿ ñîõðàíåííîãî
3 Îöåíèòü ïî òîìó æå àëãîðèòìó ñ äðóãèìè

êîýôôèöèåíòàìè:

Ñðåäíÿÿ äëèíà ñäâèãà (0.2)
Ñîãëàñîâàííîñòü ñìåùåíèé ÿ÷ååê (0)
Ñðåäíÿÿ ìåðà ñõîäñòâà òåêñòîâûõ çíà÷åíèé ÿ÷ååê (0.4)
Ñîãëàñîâàííîñòü èìåíîâàííûõ òèïîâ ÿ÷ååê (0.4)
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Ýêñïåðèìåíòàëüíûå ðåçóëüòàòû
Îïèñàíèå òåñòèðîâàíèÿ

Îïèñàíèå òåñòîâîãî íàáîðà

30 òàáëèö (ôèíàíñîâûå îò÷åòû) â XML-ôàéëàõ

150 ôèäáýêîâ, ïîäãîòîâëåííûõ âðó÷íóþ

Ìåòðèêè êà÷åñòâà

Accuracy - äîëÿ ïîëíîñòüþ ïðàâèëüíûõ îòâåòîâ ñèñòåìû

Precision - îòíîøåíèå ÷èñëà ïðàâèëüíûõ îòîáðàæåíèé

ÿ÷ååê ê îáùåìó ÷èñëó îòîáðàæåíèé ÿ÷ååê, âîçâðàùåííûõ

ñèñòåìîé

Recall - îòíîøåíèå ÷èñëà ïðàâèëüíûõ îòîáðàæåíèé ÿ÷ååê ê

îáùåìó ÷èñëó ïðàâèëüíûõ îòîáðàæåíèé ÿ÷ååê
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Ýêñïåðèìåíòàëüíûå ðåçóëüòàòû

Ðåãóëÿðíûé ýòàï

Ýòàï ñ îäíèì ôèäáýêîì

Ýòàï áåç ôèäáýêîâ
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Íàïðàâëåíèÿ äàëüíåéøåé ðàáîòû

Íàáîð äàííûõ äëÿ îáó÷åíèÿ è òåñòèðîâàíèÿ

Áîëåå èíòåëëåêòóàëüíîå èçâëå÷åíèå äàííûõ èç ÿ÷åéêè

Ïðèìåð îäíîé ÿ÷åéêè ïðàéñ-ëèñòà

HP "Pavilion dm4-2102er"QJ453EA (Core i5 2430M-2.40GHz,

6144MB, HD6470M, WebCam)

Èñïîëüçîâàíèå è èçìåíåíèå èíôîðìàöèè îá îòíîøåíèè è

àòðèáóòå èç ôèäáýêà
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Ñïàñèáî çà âíèìàíèå!
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Precision and Recall
De�nition

Precision is the fraction of extracted objects that are correct.

Precision =
|{correct objects} ∩ {extracted objects}|

|{extracted objects}|

Recall is the fraction of correct objects that are extracted.

Recall =
|{correct objects} ∩ {extracted objects}|

|{correct objects}|
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