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All our agents are busy at the moment.
Please, wait in the line..
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Domain-specific Knowledge
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Relevant vs. Irrelevant topics
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Good morning. How can | help you?
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Hi, how can | deposit money from my old 401(k) plan into my :
retirement account? I

|
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- | see you have a traditional IRA account.You may be interested
in changing to a rollover IRA instead...
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Explainable/Modifiable
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Customer Agent Challenge

Human

Domain-specific
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Obijective
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Obijective
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Automatic Term Recognition

| I| Identification of I I _ I | _ o G
Candidate Terms Scoring Ranking H Filtering J_l_>
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Automatic Term Recognition

|dentification of G
Candidate Terms Scoring H Ranking H Filtering J—l_>

e Minimum frequency ' Hi, how can | deposit money from my old 401(k) plan into my retirement account? |

—— = = =

e Part-of-speech patterns
[9, 20]

e N-gram size
: @ retirement account

e Do not start or end with © canl
stopword [20] © money from my old 401(k) plan into my retirement account
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Automatic Term Recognition

| I| Identification of I | _ I | _ o D
Candidate Terms Scoring Ranking H Filtering J_l_>

e Frequency-based
[4,6,13]

e Contextual [11]
e Reference corpora [2,24]
e Topic modelling [21]
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Automatic Term Recognition

| I| Identification of I I _ I | _ o G
Candidate Terms Scoring Ranking H Filtering J_l_>

e Single Score

e \oting Ranking [32]
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Automatic Term Recognition

| I| Identification of I I _ I | _ o G
Candidate Terms Scoring Ranking H Filtering J_l_>

e Denial List

e TopN
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Experiments

: n-gram Scoring Function :
Foxpetuent Mifr Max| Frequency Contexgt Reference | Topic Ranking
Corpora |Modelling
TE baseline 11| 4 tf-idf - - - Single
TE baseline| 2 | 4 tf-idf - - - Single
long
tf-idf
TE, 11| 4 ReCSl(\l;;ill;df - Weirdness - Voting
ComboBasic
tf-idf
TE; long 21 4 Re(élc\lg?iidf - Weirdness - Voting
ComboBasic
TE> 1 4 |ComboBasic - - - Single
TE> long 2 | 4 |ComboBasic - - - Single
TE3 long 2 | 4 |ComboBasic - Relevance - Voting
TE4 1 4 - PostRankDC - - Single
TE4 long 2| 4 - PostRankDC - - Single
TE; 1 4 - - - NTM Single
TEs long 2 | 4 - - - NTM Single

Y @bianca_oli_per #Semanticsconf



Evaluation

(;Q 300,000 anonymised chatlog conversations

D D Top 200 terms by Mean Reciprocal Rank

% Manual validation by experts in the financial customer
6 g3 service domain
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Evaluation Results

n-gram

Scoring Function

Experiment Coverage (%) |Precision (%)
TE baseline 36 48.6
TE baseline long 38.5 59.7
TE, 47 50.0
TE; long 41.5 59.0
TE> 30.5 54.1
TE> long 37.5 65.3
TEj3 long 37:5 65.3
TE4 45 56.7
TE4 long 30.5 62.3
TEs 21:5 30.2
TEs5 long 21.5 30.2

Foxperient Min|Max| Frequency Context | Reference | Topic Ranking
Corpora |Modelling
TE baseline 1 | tf-idf - - - Single
TE Dbaseline| 2 1 tf-idf - - - Single
long
tf-idf
TE;, 1 1 R e(jl(\ll:l‘lll(l A - Weirdness - Voting
ComboBasic
tf-idf
TE; long 2 1 Regl(\l}:;lllidf - Weirdness - Voting
ComboBasic
TE> 1 4 |ComboBasic - E - Single
TE; long 2 | 4 |ComboBasic - - - Single
TE3 long 2 | 4 |ComboBasic - Relevance - Voting
TE4 1 4 - PostRankDC - - Single
TE4 long 2 4 - PostRankDC - E Single
TE; 1 4 - - - NTM Single
TEs5 long 2 4 - - - NTM Single
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Automatic Term Recognition - Challenges

e (Conversational Terms

“good morning”, “thanks”, ...

e Detect topics with different n-grams length

e Terms with numbers (e.g. 401(k) plan)
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Taxonomy Construction

Only one root
& Unique parent

Reflexivity

Antisymmetry

Transitivity
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Taxonomy Construction
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Taxonomy Construction

products
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401(k) plan account
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401(k) traditional
401(k) loan withdrawal rollover IRA IRA
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Taxonomy Construction

products

products !

| retirement account
v v .
retirement
401(k) plan
account 401(k) plan
| |
v
v v v v
401(k) traditional rollover IRA
401(k) loan . rollover IRA
(k) withdrawal IRA ¥
401(k) withdrawal
¥
products traditional IRA
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401(k) retirement traditional 401(k) loan
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Pairwise Probability

p (rollover IRA L product)

product

'
|

rollover IRA
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Pairwise Probability

p(c Ld
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Taxonomy Likelihood Score - Transitive

max S(T)

S(T) = H p(c C d)

cCd
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Taxonomy Likelihood Score - Transitive

max S(T)

SIT) = Hp((_: C d)

cCd
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Taxonomy Likelihood Score - Intransitive

Snon'l’ransitz’z'(f(T) = H ])((,f ; d)

c<d
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Taxonomy Likelihood Score - Intransitive

SH()H'I‘T(II'I.S’iti‘l‘(f(T) = H P(C - (1) !
c<d
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Taxonomy Likelihood Score - Battacharyya-Poisson

Spp(T) = Hp((.' Cd)+aN x BP(T)

c<d
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Taxonomy Likelihood Score - Battacharyya-Poisson

Spp(T) = [ [ p(c C d) + aN x BP(T)
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Taxonomy Construction
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Taxonomy Construction

D Pairwise | |

o )
String-based
Frequency-based SVM

Word Embeddings
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Taxonomy Construction

—P[ Pairwise Scoring H Search ]—> ﬁ
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Evaluation Results

Search Method Likelihood

In-domain Model

Score Function

Products Sectors Topics

[Tansitive

Greedy Non-Transitive
BP
| Transitive|

Beam |Non-Transitive
BP

Out-of-Domain Model

Products Sectors Topics
16.86 11.25 11.41
17.62 12.50 11.41
17.62 12.50 12.08
4.21 §
16.86 11.25 10.74
[8.01 12.50 10.74
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Evaluation Results

Search Method Likelihood

Out-of-Domain Model

In-domain Model

Score Function

Products Sectors Topics

Products Sectors Topics

Transitive| 16.86 11.25 11.41 7.28 8.70 (.38

Greedy |Non-Transitive| 17.62 12.50 11.41 21.84 15.00 13.42
BP| 17.62 1250 12.08| 22.22 16.25 13.42

Transitive 1.21 1.25 1.34 3.83 1.29 0.67
Beam|Non-Transitive| 16.86 11.25 10.74 16.48 8.75 8.72
BP| 18.01 12.50 10.74 15.33 8.75 9.40
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Conclusion

|dentification of Auditable by the

Domain-specific it
key concepts organisation
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Try it now!

SSatfron

Knowle af > Extraction Framewor

https://qithub.com/insight-centre/saffron
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