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Consulting Company

Client 1 Client 2 Client 3 Client 4

Build 
Recommender System
for each client 
(34 clients) helping to
increase its revenue

Build Personalized 
Recommender System
for each shop helping to
increase its revenue

Services
(heavy equipment repair)

Parts CUSTOMERS

shops shops shops

What we had to do



Net Promoter Score (NPS) – 
                     today’s standard for measuring customer loyalty

Promoter  - {9,10}

Passive – {8,7}

Detractor – 
{1,2,3…,6}

NPS is  correlated with company revenue growth



NPS rating for all clients



NPS rating for all shops



CLIRS Our System



Latest samplings:
about  300,000 records per 
year, 2010-2018



Customer M/F Phone Bench1 Bench2 Bench3 Comments Promoter Status

2011 M 3 9 5 text1 Promoter

2012 M 8 10 8 text2 Promoter

2013 F 8 5 8 text3 Detractor

2014 F 5 7 7 text4 Passive

Decision Table built from customers survey

New attributes can be derived Text Mining & Sentiment Mining
can be used to build new attributes



Benchmark All Overall Satisfaction 35

Benchmark All Likelihood to be Repeat Customer 34

Benchmark All Dealer Communication 33

Benchmark Service Repair Completed Correctly 32

Benchmark Referral Behavior 31

Benchmark Service Final Invoice Matched Expectations 31

Benchmark Ease of Contact 30

Benchmark All Does Customer have Future Needs 28

Benchmark Service Tech Promised in Expected Timeframe 26

Benchmark Service Repair Completed When Promised 26

Benchmark Service Timeliness of Invoice 25

Benchmark Service Appointment Availability 24

Benchmark Service Tech Equipped to do Job 23

Benchmark All Contact Status of Future Needs 22

Benchmark Service Tech Arrived When Promised 21

Benchmark All Has Issue Been Resolved 19

Benchmark All Contact Status of Issue 17

Benchmark Service Technician Communication 6

Benchmark Service Contact Preference 3

Benchmark CB Call answered promptly 1

Benchmark Service Received Quote for Repair 1

Benchmark CB Auto attendant answered by correct  
                                                                                      department 1

Benchmark Service Call Answered Quickly 1

Benchmark All Marketing Permission 1

Randomly chosen customers are 
asked to complete Questionnaire. 
It has questions concerning 
personal data + 30 benchmarks

Rough Set REDUCTS have been used to identify features having the strongest impact on Promoter 

Coming back to our customers feedback dataset



R1 R2R3
Dk Dn

Smaller the distance between tables,
more similar they are.



RECOMMENDER SYSTEM  CLIRS

based on semantic extension of a client dataset
created by adding datasets of other semantically similar clients















Customer

Cust1

Cust2

Bench1 Bench2 Bench3 Comments Prom_Stat

Prom

Pass

Benchmark Values ={low, medium, high}

high

med

med

med

high C1, C2

C2, C3

Cust3

med

C4, C3
C1 refers to Bench2
C3 refers to Bench1
C2,C4 refers to Bench3

Extracted Rules (example)

Knowledgeable
Staff

Friendly Staff

R1=[ (Bench1=high)&(Bench2=med) …………......   ⇒ (Prom_Stat = Prom)]   sup(R1)={Cust1,..};  Let’s say Confidence=90%
R2=[ (Bench1=med)& …………….   (Bench3=med) ⇒ (Prom_Stat = Pass)]    sup(R2)={Cust2,..};  Let’s say Confidence=95%

R= [(Bench1, med ->high)&(Bench2=med) ⇒ (Prom_Stat, Pass -> Prom)]  Sup(R)={Cust2,..}; Confidence=90%*95%=85.5%.

Action Rules

C1
C2
C3
C4

Extracting Comments
C2,C4

C1,C3

Meta-Actions

Recommendation: Staff has to be more friendly (R will be activated)

Guided Folksonomy &
Sentiment Analysis

Extracting Meta-Actions

DATASET







User-Friendly Interface



Example: Set of Meta-Actions (with comments from customers)

Leaves



Buckets:   Staff, Invoice, Price  
                  (labels assigned to leaves constructed by folksonomy)



Recommender System

http://webpages.uncc.edu/ktarnows/47458cjbw8e329fnuef98q23bhohqwfqobaeyow7e3b2qo8fahfpa/nps.html




Customer

p1

p2

Attr1 Attr2 Attr3 Comments   Cost

[m1,m2]

[m3,m4]positive

neutral positive C1, C2

C2, C3

p3

positive

C4, C3
C1 - neutral
C3 - positive
C2,- positive
C4 - negative

Attr3

Attr2

C1
C2
C3
C4

     Step 1: Extracting  Comments
C2,C4

C1

Names of Clusters

Step 2: Guided folksonomy &
Sentiment analysis of comments

DATASET

c3
[m1,m2]

Attr1
negativepositive

Step 3:  Attr1, Attr2, Attr3 – Names of new attributes & their values added to the dataset


