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ABSTRACT

The airline industry faces with significant competition due to the rise of technology
innovation and diversified customer needs. Therefore, continuous quality management is
essential to gain competitive advantages. For this reason, there have been various studies
to measure and manage service quality using customer reviews. However, previous studies
have focused on measuring customer satisfaction only, neglecting systematic management
between customer expectations and perception based on customer reviews. In response,
this study suggests a framework to identify relevant criteria for service quality management,
measure the importance, and assess the customer perception based on customer reviews.
Machine learning techniques, topic models, and sentiment analysis are used for this study.
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This study can be used as an important strategic tool for evaluating service quality by
identifying important factors for airline customer satisfaction while presenting a framework
for identifying each airline’s current service level.
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Data Collection

Collect airline customer reviews and preprocess

Data in each
service criteria

—

Measure Importance by Each Service
Criteria

Feature Importance using Random
Forest
Feature importance
value per each
service criteria

Validation of Adequacy of Service
Criteria

Compare LDA result and existing
service criteria

Service criteria
comparison result

Building Keyword Dictionary

|

Unstructured
review text

Extract service keywords by each

service criteria
Sentiment
Dictionary

Sentiment Analysis

Sentiment analysis for each service
criteria

Sentiment score
per review

Comparison Customers’ Expectation and Perceived Value

Compare importance and sentiment by service criteria

]

Service Performance Measurement

Measure service performance and Propose solution

(Figure 1) Overall Process of the Research
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(Table 1) Data Description

Data Form Name

Description

Data Type

Unstructured data content

Review text

text

overall rating

Score for overall services

5 point likert

scale

seat comfort rating

Score for seats

5 point likert

scale

cabin staff rating

Score for crew

5 point likert

scale

food beverages rating

Score for in-flight meals

5 point likert

scale

Structured data — - :
inflight entertainment rating

Score for inflight entertainment

5 point likert

scale

ground service rating

Score for ground service

5 point likert

scale

value money rating

Score for cost-effectiveness

5 point likert

scale

recommended

Recommend the airline or not

Binary
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Ground service rating 0.0003 = 0.0008 Food beverages rating 0.050210
Inflight entertainment rating 0.026814
e ———— Ground service rating 0.011374

Value money rating

Cabin staff rating

Seat comfort rating

Food beverages rating

service Feature

Inflight entertainment rating
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(Figure 6) Permutation Importance of
Each Service Feature
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(Figure 7> SHAP Value of Each Service
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Not Recommend Service Feature Recommend
0.314025 value_money_rating < 2.00 -0.0006
0.182649 cabin_staff_rating < 2.00 -0.00374
0.096699 seat_comfort_rating < 2.00 -0.00641

0.05666 food_beverages_rating < 2.00 -0.00599
0.046956 ground_service_rating < 2.74 -0.0429
0.025872 inflight_entertainment_rating < 2.00 -0.00651
-0.01152 2.00 < cabin_staff rating < 4.00 0.016428
-0.01018 3.00 < seat_comfort_rating < 4.00 0.042462
-0.00904 2.00 < value_money_rating < 4.00 0.018801
-0.00758 3.00 < food_heverages_rating < 4.00 0.019778

-0.0067 4.00 < cabin_staff rating < 5.00 0.1374%4
-0.00203 2.84 < inflight_entertainment_rating < 4.00 0.010309
0.001744 2.00 < inflight_entertainment_rating < 2.84 -0.00143
-0.00173 4.00 < value_money_rating < 5.00 0.230108
-0.00165 2.00 < seat_comfort_rating < 3.00 0.001503

-0.0016 seat_comfort_rating > 4.00 0.030375
-0.00121 inflight_entertainment_rating > 4.00 0.012469
-0.00083 food_beverages_rating > 4.00 0.022146
-0.00076 ground_service_rating > 2.74 0.002379
-0.00022 2.00 < food_beverages_rating < 3.00 0.000561
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LIME value of each Service dimension
value_money rating <= 2.00 5 not recommend
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(Figure 8) LIME Value for Each Service Feature Rate Interval
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words words words words words
1 serve wait flight class flight
2 meal gate good business delay
3 drink delay time seat hours
4 offer cancel crew service airport
5 water hotel food economy time
6 breakfast counter friendly food board
7 sandwich weather service lounge check
8 coffee refund cabin good tell
9 dinner miss staff first wait
10 snack return return excellent take
11 wine could comfortable cabin would
12 meals even great comfortable hour
13 crew crew entertainment sleep arrive
14 chicken travel excellent flat gate
15 food entertainment clean offer leave
16 cold extra aircraft better minutes
17 glass cabin nice great late
18 land make seat premium staff
19 bottle airlines overall quality passengers
20 lunch experience inflight selection luggage
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(Table 7) Example of Sentiment Score by Service Criteria in Review

Excellent comfort and food, which is served on demand during the flight.

The seat converts into a flat bed at the press of a button. The seat and the pillow was ultra-comfortable.
Passengers are given a set of pyjamas for red-eye flight and amenities from Giorgio Armani in a pouch.
Service, however, can be improved as it is not consistent. I had to wave to get the attention of the flight
attendant as no one had attended to me for more than 5 min after the attendant light was turned on. I
also had to remind the flight steward to collect my glass prior to take-off. No one reminded me to stow

away my tray table prior to landing.

Food Beverages Cabin Staff

Seat Comfort

Service Delay Ground Service

0.0211 0

0 0
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(Table 8) Proportion of Service Criteria in Review

Service Criteria Freguency .m Frequency .1n Preportlon .m Proportlon .1n Preportloe n
positive review | negative review | positive review | negative review | entire review
Seat Comfort 4425 3561 55.41% 44.59% 23.18%
Food Beverages 5438 4026 57.46% 42.54% 28.18%
Cabin Staff 3511 2024 63.43% 36.57% 16.48%
Ground Service 4199 4247 49.72% 50.28% 25.15%
Service Delay 659 1499 30.54% 69.46% 6.42%
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