
Using AI to understand how customers feel
Predict Net Promoter Scores and identify whether  your customer is potentially a 
promoter, neutral, or detractor. Take corrective actions timely to improve customer 
service.

Credits Sumit ThakurPrashanth Suresh Babu
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Measuring CSAT is Crucial for DSPs to improve Customer Service Operating Procedures 
However, only 15-20% of customers respond to CSAT survey

2

25%

45%

19%

of customers will switch 
providers after 1 bad 
experience

will abandon a purchase if 
required to make 2 or more 
separate interactions

will not trust a company 
after 1 bad experience

Digital Service Providers (DSP) must ensure that they provide right customer service every time and across all touchpoints. 
A dissatisfied & frustrated customer quickly opts to switch the service provider.

It is vital for DSPs to get insights into customer satisfaction levels, in order to bring 
continuous improvements in customer service operating procedures. 

However, a research shows that, only 15-20% of customers respond to the CSAT survey 
after their interactions with the customer support service. Thus, it is crucial for DSPs to 
predict the remaining 80% of CSAT responses.

Source: TM Forum

Thus most innovative DSPs are trying to address this problem with Machine Learning approach. 
This insight details on how a DSP can implement ML based CSAT prediction model for customer service center. 

Less Reusability 
Reusing across business units 
is difficult

A rule based 
system is not 

effective

Not Scalable 
Cannot be easily scaled, if volume of 
chat transcripts increases exponentially

Tedious and Complex task 
• Requires categorizing and defining rules for each customer utterances
• Rules are difficult to trace back in the event of any exceptions 

 
Among different touchpoints, Virtual Agents(VA) play vital role in shaping customer 
experience. According to Gartner, by the year 2020, 85% of customer interactions 
will be managed without a human.

https://inform.tmforum.org/insights/2019/07/supercharged-customer-care-needs-proactivity/
https://chatbotsmagazine.com/the-importance-of-chatbots-in-every-business-infographic-8a8f990be0aa
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Building a robust ML Model can address problem of CSAT Prediction and bring 
Continuous Improvements

Fig: Sample image 
of templatized 
data import 

• Templatize data to 
ensure accuracy;

• Ensure suitably large 
timeframe for data to 
minimize topical spikes 
/ seasonality 
component.

• Perform statistical 
analysis

• Visualize Analysis 
Results – Draw Insights

• Identify modeling 
strategies

• Preprocess data 
• Create data pipeline 

comprising of vectorizer, 
class imbalance removal
and classifier

• Choose best fit model 
based on output 
accuracy

Data Import Exploratory Data Analysis ML Model Building

• Text summarizer
• Topic modelling
• Text readability scoring
• Wordcloud analysis

Retrain customer service 
operating procedures

CSAT Prediction and Improvement Tool

Corpus
of chat 
transcripts

Promoter

Neutral

Detractor

Predict CSAT response for remaining 80% of 
customer base who don’t respond to survey. This 
information would have been lost otherwise.

DSPs need a  
Machine Learning 

solution to

Analyse and find gaps in 
agent’s response to the 
customer.

Retrain the service operating 
procedure to bring continuous 
improvement

Further slides bring out more details on the key steps towards building the ML model

1 2 3

 
Building a robust ML model can 

predict CSAT score with an 
overall F1 score (combining 

precision and recall) of  82%
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Exploratory Data Analysis (EDA) - Formulate an Effective Model Building Strategy
Discover patterns & anomalies in the obtained 15-20% of CSAT response

Perform Statistical 
Analysis

Identify properties such as delimiters, chat timestamps, and the average length of a given interaction; perform this for both agent and 
customer components of text as required. Discover significant patterns & spot anomalies.

Visualize Analysis 
Results – Draw Insights

Visualize distribution of the variable under survey; in particular, there is bound to be class imbalance (especially for data such as CSAT). 
Use appropriate choices of visual representation to obtain insights such as data distribution, structure, and skewness.

 

 

1 2 3

A

B

Obtain Insights from Summarized
Feature Details

The column details suffices to find that only a fraction 
of customers (20% entries of all the records) submit a 

CSAT survey.

Identify Modeling
Strategies

Leverage properties of data and insights  to identify modeling strategies such as hypothesis formulation, approach to be used and data 
cleanup steps to be performed.  C

Fig: Sample outputs of EDA analysis 

In general, longer the conversation, higher the 
propensity for lower CSAT score..

*Analysis of CSAT with score 1 showed that some 
customers closed chat earlier due to frustration
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Check Distribution of avg customer 
word count per CSAT score Check Distribution of CSAT Scores

Here we see skewness in data, as the number of 
detractors (1+2+3) and the number of promoters (5) 

are significantly higher than neutrals (4).

Customers clearly tend 
to prefer a speedy 
resolution to their issueOnly about a fifth of 

customers submit 
CSAT rating

Detractor Neutral

Here Neutral 
seems to fall in 
minority class
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ML Model Building - Vectorize Chat Transcripts and Remove Class Imbalance Before 
Building Classifier Models 

Use TFIDF for Vectorizing
Corpus of Chat-transcripts  Term Frequency – Inverse Document Frequency (TFIDF) is recommended to create word vectors as it takes into account the frequency 

and relevance of words in the context of the text corpus.

 Data imbalance is typically present for CSAT scenarios. Ensure that, promoters, neutrals & detractors are represented equally 
while fitting the model. Below class imbalance removal techniques can be used.Correct Class Imbalance

Once the imbalances are rectified, the obtained CSAT scores can be used as a training data set to build a classifier model. 
Fit different statistical model that predicts the CSAT levels (i.e. Promoter, Neutral or Detractor) for the remaining 80% of records. Build Classifier Model

Undersampling the data

Oversampling the data

Se
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l W
id

th

Sepal Length

Fig: Sample image of SMOTE technique used to correct class imbalance

SMOTE - Synthetic Minority Over-sampling Technique

• Leverage SMOTE 
technique for 
increasing the 
number of cases in 
the dataset in a 
balanced way.

• The technique works 
by generating 
synthetic samples 
from the minority 
class that can be 
used as an input to 
the classifier model.

 
Synthetic Minority Instances

Majority Class

Minority class

1 2 3

Synthesising new dots 
between existing dots

Taking multiple samples of the 
minority classes to increase their 

representation in the overall 
distribution.

Deliberately taking fewer samples 
from the majority class – i.e., the 

class having the highest proportion 
of values – to ‘balance out’ the 

overall class distribution.

A

B

C
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ML Model Building-Identify Best Fit Model Using Confusion Matrix and F1 score
Predict if remaining 80% of customers will be a promoter, neutral or detractor based on the chat utterances

Original dataset of chat 
transcripts with known

CSAT scores
[Total Records – 20,916] 

Training Set
[16,732 records] – 80%

Validation Set
[4,183 records] – 20%

Train the model for 
different classification 

algorithms

XGB DMM

Random
Forests

SVM

Neural
Networks

Fit model over 
list and choose 
best classifier 

based on 
output 

accuracy 

Best Fit
Model

Fine tune Hyper 
Parameter based on 
Confusion Matrix and 

F1 Score

 

Enhance model for target 
metric

CSAT Prediction

Promoter

Neutral

Detractor

Keep finetuning the hyper 
parameters until you 

achieve desired precision, 
recall and f1-score.

Reduce 
misclassification, 

thereby increasing 
overall accuracy
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Misclassification

Correct Classification

ML Model’s output - Distribution of CSAT score for entire 
customer base
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Fig: Sample image of  confusion matrix and Key Accuracy Metrics
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ML Model Building- Examples of predicted CSAT score (Promoter, Neutral and 
Detractor) 1 2 3

7

Neutral

[c:] reschedule service call for today[c:] upcoming[c:] repair[c:] 
installation[c:] xxxxxxxx[c:] who reschedules appts[c:] sheila[c:] i can't be 
here at 12 today because of work. would like to reschedule for 
wednesday.[c:] xxxxxxxxx [c:] 12-4pm[c:] i also want to verify that an 
additional 24 month agreement is not required for the work being 
completed. i was told last night it wasn't but on the confirmation email it 
was indicated at the bottom.[c:] ok that sounds great. i appreciate you 
changing the appt. for me.[c:] i will take care of that. thank you.[c:] you 
have been very helpful. that is all for today. have a great day adam.

Promoter

Customer lacks clarity and is frustrated

[c:] i need to contact a manager about an issue [c:] billing[c:]. i have an issue that has not been resolved despite many calls[c:] i signed up with 
internet xxx via a representative making sales in our neighborhood. he told me the installation fee would be waived as apart of my offer. that did not 
occur. i was charged $X. my due date was delayed for them to do an investigation. i never heard from them. i went ahead and paid the bill because i 
did not want any negative information on my payment history. i am beyond disappointed that this fee has not been waived. i have the paper the 
rep gave me.[c:] there should be some sort of note on my account . is there not?[[c:] no worries. thanks for checking[c:] i have already paid the bill. 
[c:] i need to talk with a manager is there a number i can reach[c:] i don't understand why i can not send you the paper i was given. if a 
representative stated the fee would be waived even if he were mistaken that is not my fault and u should stand by what their representatives 
say. otherwise it looks like a bait and switch and very underhanded tactics. [c:] i am so very disappointed. [c:] that is the same number i have called 
5 + times[c:] do you mean lower future bills[c:] ok

Detractor

[c:] hi there my internet hasnt been working for 4 days[c:] it said that 
youre unable to troubleshoot at this time...[c:] please connect me to a 
human[c:] nina[c:] hi myra[c:] my internet hasnt been working all 
weekend[c:] i've unplugged and plugged it in i've restarted it[c:] 
nothing[c:] its frustrating because i'm paying for it of course[c:] than 
kyou[ [c:] i'm not home anymore but when i left this morning[c:] the 
modem had the power light on green[c:] and then the rest was red[c:] 
okay![c:] will do thank you very much[c:] when will my tech 
appointment be?[c:] okay thank you very much[c:] that would be all 
thank you

Neutral
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Retrain customer service operating procedures - Leverage Customer Text Summarizer 
and Agent Text Readability scoring

Analysis of the agent utterances, by finding the readability index helps in retraining the operating procedures of agents/chatbots
• Denotes the grade-level at which a person can understand the text 
• Readability tests such as Coleman – Liau index can be leveraged using Text stats-based model

1 2 3

ML-generated summary of the customer utterances in the conversation brings out the key essence of long chat transcripts
• Gensim based text extractive model is recommended to build this functionality Customer Text 

Summarizer

 Agent Text 
readability scoring

Fig: Sample examples of Text Summarizer and Agent readability scoring

Performing “Cross Correlation Analysis” of predicted CSAT score with Text summary & Readability Index helps to identify gaps and 
retrain operating procedures.

Higher readability index indicates 
agent’s response is complex. 
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Retrain Customer Service Operating Procedures - Perform Topic Modelling &
Correlate Topics with Customer’s Positive and Negative Sentiments

Categorization of these topics (one-time activity) makes topic-
wise indexing of all current and future chats possible

Perform Cross Correlation 
between “Topics” and 

“CSAT Scores”

Fine-tune the 
operating procedures

Topic
Categorization

Topic
Modelling

1 2 3

Fig: Sample flow for topic modelling and topic categorization

 Key Considerations

• Find the optimal level of topics based on the existing corpus of words. 

• Identify key topics discussed by customers (for each CSAT level) – ML 
techniques such as Non-negative Matrix Factorization(NNMF) or 
Latent Dirichlet Allocation (LDA) can be used of this exercise.

• Cross correlate identified topics with CSAT scores to find which items 
are strongly correlated with customer’s positive sentiments and which 
are with the negative sentiments.

• Acknowledgement/Thanks
• Service Change
• Credit/Billing Related 
• Tech Support
• …
• Plan-related Assistance

• Positive / Promoter

• Neutral

• Negative / Detractor

Categorized Topics Customer Sentiment

Cross 
Correlation

Example: If results of correlation says that “Credit/Billing Related” 
service is highly correlated with customers negative sentiment, 
then the operating procedure of that service needs to be fine-

tuned.
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Retrain Customer Service Operating Procedures - Word Clouds of Promoters, Neutrals 
and Detractors can be compared for Predicted Vs Actual or Against Each Other

• Predicted promoters are set of people satisfied with service but don’t 
care to give rating because of lower customer engagement.

• Identify such topics that lead to lower engagement by comparing word 
cloud for Actual vs Predicted promoters.

 Improve Customer Engagement & Overall CSAT Ratings

• Similarly, compare and draw inferences from other word clouds and 
make necessary changes required to promote detractors to neutrals and 
neutrals to promoters.

Bots are not able to 
correctly handle billing 

queries resulting in mean 
CSAT score of 1.19

Sample CSAT Distribution for intent:
Billing_Related_Query

Mean CSAT Score: 1.19

Sample Word 
Cloud for:
Billing_Related_
Query

Human agents are able 
to address customer 
queries resulting in mean 
CSAT score of 4.6

Sample CSAT Distribution for Group:
Technical_Support_Group

Sample Word 
Cloud for:
Technical_Support_
Group

Mean CSAT Score: 4.6

• Identify topics where humans outperform bots and vice versa.
• Identify key characteristics of high-performing groups  and intents.

Intents Handled by
VA (bots)

 

Agent Group Handled by
Human

1 2 3

 Analysis across intents and agent-groups, for both humans & VA (bots)

 

Sample Wordcloud for 
Actual Promoters

Sample Wordcloud for 
Predicted Promoters

Customers are satisfied 
with “upgrade” related 
service, but they don’t 
submit a rating (lack of 
time, lack of interest)

Enhance the customer engagement by changing certain operating 
procedure for upgrade service.

E.g.: Attractive UI Design, Simple & short feedback question etc.
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Key Takeaways

Leveraging a machine learning-based approach for CSAT prediction can have following benefits

Predict CSAT level with 
an overall F1 score 
(combining precision 
and recall) of 82%

Get CSAT scores for
of customer chat 
interactions

100%

Key topics identified from topic 
modelling and word clouds give 
actionable insight into what 
customers are mostly talking 
about at each CSAT level

Improve operating 
procedures of VA chat 
bots/agents, thereby 
improving overall  customer 
satisfaction

Bring significant 
improvement in Customer 
Engagement & Overall 
CSAT Ratings
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