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Abstract
Evaluation of customer satisfaction differs from one study to another. Studies have been
differing with their focus and coverage. Most of studies focused on evaluating factors
influencing customer satisfaction or associate customer satisfaction and quality of services.
This paper used logistic regression to develop customer satisfaction model for Precision Air.
Five dimensions or variables have been considered: on time performance; aircraft safety;
schedule integrity; on board services; and customer service.
Data used in this paper were collected from four major regions with many flights. These
include Dar es Salaam, Mwanza, Arusha and Kilimanjaro. A sample size of 272 passengers
was selected. Convenience sampling was used to select the respondents. Primary data were
collected in the field through questionnaire. Findings showed that out of the five independent
variables only one variable is negatively related with satisfaction of airline passengers
(customer services). In contrast, on time performance was satisfactory variable by most of
passengers compared to the rest of explanatory variables. Airline safety, schedule integrity
and on board services are positively related with passengers satisfaction. Relationship
between customer services and satisfaction are negatively related which implies that, there is
a need of finding strategies to improve customer services to customers. The paper
recommends that the airline should maintain and improve on time performance as this is
crucial variable for passenger’s satisfaction but other variables need more improvement.
Keywords: Logistic, Logit, Dimension, On Time Performance, Aircraft Safety, Schedule
Integrity, On Board Services, Customer Service
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1.0 Introduction
In this era of liberalized economy, government intervention has been very minimal as market
economy prevails. Producers can decide what to produce or not. Many private owned firms
and companies have been established mainly to earn profit. On the other hand, people are free
to choose services which they want. Because of competition in the market, it has been
realized that customer satisfaction plays major role to keep companies in the line of business.
Satisfaction is the feeling of someone who described feeling happy or disappointed that the
result of comparing the perceived performance of a product with the expected product
performance (Kotler, 2003 cited in Rizan, 2010).
Importance of making customers satisfied has no bound i.e. it involves all firms and
companies including airlines. Degirmenci et al. (2012) stated that “airline companies have
realized the importance of satisfied customers to find a place for themselves in this
competitive world and initiated many projects to measure service quality and satisfy the
customers by improving service quality”.
In Tanzania there are at least six airlines based in the country such as Air Tanzania, Auric
Air, Coastal Aviation, Precision Air, Regional Air services and Zan Air. Other airline
which operates in the country includes Fyl540, Kenya Airways to mention few. By April
2012, there were 57 licenced air operators in the country. Out of 57 about 17 airlines were not
operating by that time (Sumila, 2007) which is 29.8%. Low cost African airline FastJet has
confirmed to commence flying in November 2012. The airline will drive down prices in the
existing market. Many flights from different airlines imply competition in which each airline
should make sure they win satisfaction of their customers to ensure they stay in a line of
business. This suggests that there is a need of thoroughly studies to measure customer
satisfaction.
Customer satisfaction in airline operations has become critically important (Clemes et al.,
2008). It is from this fact the airline started to offer various incentives e.g. brochures,
competitive prices and computerized reservation system with purpose of creating customer
loyalty (Clemes et al., 2008). Ostrowski et al. (1993) cited in Clemes et al. (2008) cautioned
that if it happen that all airlines are similar in terms of incentives, the company with better
perceived service will capture passenger from other airlines.
There have been different methodology and statistical techniques used to measure customer
satisfaction. Customer evaluations on service are highly dynamic, complex, and subjective in
nature (Yoo and Park, 2007). Some of the techniques used include weighted SERVQUAL
adopted by Degirmenci et al. (2012), SERVQUAL, regression analysis used by Shahin and
Janatyan (2011), Rasch model used by Nicolini and Salini (2006), pearson correlation used
by Oyewole et al. (2007). Furthermore descriptive analysis has been adapted to measure
customer satisfaction. Rizan (2010) mentioned five approaches that were outlined by Diah
(2000) which are used to measure customer satisfaction: paradigm of disconfirmation
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expectations; theory of comparative level; equity theory; norms as a benchmark standard; and
theory of perceptual disparity value.
Evaluation of customer satisfaction differs from one study to another. Studies have been
differing with their focus and coverage. Most of studies focused on evaluating factors
influencing customer satisfaction or associate customer satisfaction and quality of services.
This paper use logistic regression to develop customer satisfaction model for Precision Air.
Five dimensions have been considered: on time performance; aircraft safety; schedule
integrity; on board services; and customer service. This paper contribute into literature
methodological knowledge on measuring and determine customer satisfaction of an
organization taking into account limited inferential analysis of satisfaction in the airline
industry in the country.
1.1 Logistic Regression
Logistic regression is extension of linear regression used to predict dichotomous dependent
variable. It is applied when the relationship between dependent variable and independent
variables (s) is nonlinear. Linearity is considered to be in logit. Logistic regression predict
likelihood that Y  1 and not 0 given certain values of X. This implies that if X and Y are
linear related, probability of Y  1 increase as value of X increases. If this is a case, interest
is to predict probabilities rather than the scores of dependent variables (Fall, 2011).
Likelihood of the data set as the product across all cases of the probabilities is;
ni
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Where by Y is the 0 or 1 outcome for the ith case and, xi1 ...xip are the values of the predictor
variables for the ith case based on a sample of n cases. The use of Yi and 1  Yi as exponents
in the equation above included in the likelihood the appropriate probability term dependent
upon whether Yi  1 or Yi  0 (Mosha and Josephat, 2011).
Assumptions for logistic regression differ to that of linear regression. In order to have
prediction model like that of linear regression there is a need of manipulating the logistic
regression model which is commonly called logit (natural logarithm of an odds ratio).
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Simplified logistic regression model is Logit (Y) = ln (odds) = ln 
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p̂ stand for probability that Y is 1 while 1 p̂ stand for Y is 0.
pˆ 
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1  exp   X 

The paper used logistic regression technique to develop customer satisfaction model basing
from the fact that both dependent and independent variables are categorical. Response for
dependent variable was Yes or No while response for all independent variables was
categorical. Prediction of customer satisfaction is done using five dimensions with
assumptions that as satisfaction of the five drivers increase, overall satisfaction is also
increasing.
1.2 Precision Air
Precision air has been selected because currently is the leading airline in the country despite
being the private owned airline. It is leading in terms of schedules, charter and scenic flights.
Mission of the airline is to develop and provide a superior air transport service that exceeds
customer expectations. Vision of the airline is to be the airline of choice. From the mission
and vision it can be observed that the airline is customer focused. Basing on the five
dimensions, the paper focused on Precision air to test to what extent the customer has been
satisfied using inferential analysis.
Precision air started to operate in 1993 and it based in Dar es Salaam. Currently about 58% of
shareholders of the airline is owned by Tanzanians, 41% Kenya Airways and 1% by other
nationals. The airline operates scheduled passenger air services within the country and
outside the country. Flights in the country includes: Dar es Salaam, Kilimanjaro, Zanzibar,
Mwanza, Musoma, Bukoba, Kigoma, Mtwara, Arusha and Shinyanga. International flights
includes: Mombasa, Entebbe, Comoros, Nairobi, Lusaka and Lubumbashi (Precision air,
2012).
2.0 Material and Methods
2.1 Study Area
Data used in this paper were collected from four major regions with many flights. These
include Dar es Salaam, Mwanza, Arusha and Kilimanjaro. Despite that, there is flights
competition in these routes. The study was not interested in the region or route where
precision air is monopoly.
2.2 Population and Sample Size
The target population was people who flight with precision air between Dar es Salaam,
Arusha, Kilimanjaro and Mwanza. The population included on board passengers and frequent
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fliers members. A sample size of 272 passengers was selected. Convenience sampling was
used to select the respondents.
2.3 Data Collection and Analysis
The study used primary data which were collected in the field through questionnaire. Data
were analysed using Statistical Package for Social Sciences (SPSS) version 17. Analysis was
done using logistic regression to determine importance of the factors that influence customer
satisfaction. At first, cross tabulation was conducted to find relationship of variables. A
chi-square test was used to indicate how well the logistic regression model fits the data.
Thereafter, logistic regression coefficients were estimated using the following likelihood
ration model;
 P(Y  1 X 1 , X 2 ,..., X 5 ) 
  
Log e 
  Log e 
    1 X 1  ...   5 X 5
1   
1  P(Y  1 X 1 , X 2 ,..., X 5 ) 
5

  jX j
j 1

Where:
Y = customer satisfaction; X 1 = on time performance; X 2 = aircraft safety; X 3 =

schedule integrity; X 4 = on board services; and X 5 = customer service.
3. Results and Discussion
3.1 Cross Tabulation
Cross tabulation result are presented in appendix I. From the result, conditional probability of
passengers being satisfied by on time performance is 117/135 = 0.867 while conditional
probability of being dissatisfied is 28/53=0.528. This result suggest that on time performance
dimension has much influence of making passengers to be satisfied rather than being
dissatisfied. Condition probability for passengers being satisfied by aircraft safety is
110/133=0.827, schedule integrity is 108/126=0.857, on board services is 114/135 = 0.844
and customer services is 77/100 = 0.77. All these dimensions favour satisfaction of
passengers.
Odds of on time performance to influence satisfaction of passengers is 117/18=6.5. This
implies that chance of passengers being satisfied by on time performance is 6.5 to 1. Odds of
satisfaction on aircraft safety, schedule integrity, on board services and customer service are
110/23= 4.78, 108/18=6, 114/21=5.43 and 77/23 = 3.35 respectively.
3.2 Logistic Regression Model
Out of 272 respondents about 222 were involved in modelling as other cases are deleted for
having missing information. This is 81.6% of targeted sample size. Sample size used to run
259
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logistic analysis is satisfactory. Pampel (2000) and Long (1997) recommended sample size
for logistic regression analysis not to be less than 100 otherwise the result will be misleading.
A minimum of 50 cases per independent variable is recommended (Wright, 1995). In all
cases sample size used fulfil the requirement.
Enter method has been selected in order to get stable regression coefficients as sample size is
not that much large. Though enter method, all variables are entered in one single step without
checking. This suit this paper as the focus was modelling rather than looking significance of
the dimensions. It could not be proper to drop any variable as theoretically these dimensions
influence satisfaction.
Beginning block which comprised constant reduced model showed that correct percentage is
78.4%. This correctness percent is when independent variables are excluded. Table 1 present
Omnibus Tests of model coefficients. This result is when independent variables are taken into
account. In this table the interest is to look contribution of initial predictors adds above or
beyond correct percent to the constant model.

Step
Block
Model

Table 1: Omnibus Tests of Model Coefficients
Chi-square
df
25.239
5
25.239
5
25.239
5

Sig.
.000
.000
.000

Five variables (on time performance; aircraft safety; schedule integrity; on board services;
and customer service) have been added to the model. By adding these variables, -2log
likelihood (deviance) has reduced by 25.239 on 5 degree of freedom which implies that there
is much variations of airline passenger satisfaction. Looking p value of step, block and model
it can be seen that these items are significant (< 0.05). This concludes that the additions of the
independent variables to the model are statistically significant. This shows that the
independent variables explain variations in satisfaction.
Cox & Snell R Square and Nagelkerke R Square indicate that the model which includes the
five independents variables explains between 10.7% and 16.6% of the variation in
satisfaction. From Table 2, it can be seen that only on time performance variable is
significant (sig = 0.006 < 0.05) while others are insignificant.
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Table 2: Variables in the equation

On time performance
Aircraft safety
Schedule integrity
On board services
Customer care
Constant

B

S.E. Wald df Sig.

1.457
.090
.407
.158
-.222
.005

.532 7.500
.543 .027
.486 .701
.440 .129
.456 .237
.486 .000

1
1
1
1
1
1

.006
.869
.402
.719
.626
.992

Exp(B)
4.295
1.094
1.502
1.172
.801
1.005

95% C.I. for EXP(B)
Lower
Upper
1.513 12.188
.377
3.171
.580
3.892
.494
2.778
.327
1.958

The Exp (B) column presents odds ratio and indicates that excellent on time performance is
4.295 times more likely to make passengers satisfied than being dissatisfied. Excellent
aircraft safety is 1.094 times more likely to make passengers satisfied than being dissatisfied,
excellent schedule integrity is 1.502 times more likely to make passengers satisfied than
being dissatisfied. Moreover, on board services was 1.172 times more likely to make
passengers satisfied than being dissatisfied while customer services was 0.801 times more
likely to make passengers satisfied than being dissatisfied.
Confidence interval for on time performance is 1.513 to 12.188 which indicates that excellent
on time performance is between 1.513 to 12.188 times as likely to make passenger satisfied
that being not satisfied. This variable has higher confidence interval compared to other
variables. This is because it is the only variable which is significant. This shows that the
variable has explanatory power compared to others.
The table above shows that the estimated model is now:
Logit (Y )  0.005  1.457 X 1  0.090 X 2  0.407 X 3  0.158 X 4  0.222 X 5

Whereby;
Y  Satisfaction, X 1  on time performance, X 2  aircraft safety, X 3  Schedule

integrity, X 4  On board services and X 5  Customer services.
From the model it can be seen that, on time performance, aircraft safety, schedule integrity
and on board services are positive related to passengers satisfaction because of positive sign.
Furthermore, since their odds ratio is greater than 1. One variable, customer satisfaction has
negative relationship with satisfaction as its odds ratio is below 1.
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4. Conclusion and Recommendation
Findings showed that out of the five independent variables only one variable is negatively
related to satisfaction of airline passengers (customer services). On time performance is the
independent variable which makes most passengers to be satisfied compared to others.
Airline safety, schedule integrity and on board services are positively related with passengers
satisfaction.
Relationship between customer services and satisfaction are negatively related which implies
that, there is a need of finding strategies to improve customer services to customers. This
should be done because if it stays as it is, level of satisfaction is eroded by 0.222. On the
other hand, the paper recommends that the airline should maintain and improve on time
performance this is crucial variable for passenger’s satisfaction. Other variables need
improvement too.
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Appendix I: Cross tabulation output of satisfaction against independent variables

Satisfied

Count
% within Aircraft safety

Total

Count
% within Aircraft safety

Dissatisfied

Count
% within Schedule integrity
Count
% within Schedule integrity
Count
% within Schedule integrity
Count
% within On board services
Count
% within On board services
Count
% within On board services

Satisfaction
No
Yes
25
28
47.2% 52.8%
18
117
13.3% 86.7%
43
145
22.9% 77.1%
9
15
37.5% 62.5
%
23
110
17.3% 82.7
%
32
125
20.4% 79.6
%
24
35
40.7% 59.3%
18
108
14.3% 85.7%
42
143
22.7% 77.3%
18
33
35.3% 64.7%
21
114
15.6% 84.4%
39
147
21.0% 79.0%

Count
% within Customer service
Count
% within Customer service
Count
% within Customer service

15
34
30.6% 69.4%
23
77
23.0% 77.0%
38
111
25.5% 74.5%

Dimension
On time
performance

Dissatisfied
Satisfied
Total

Aircraft
safety

Schedule
integrity

Dissatisfied

Satisfied
Total
On board
services

Dissatisfied
Satisfied
Total

Customer
service

Dissatisfied
Satisfied
Total

Count
% within On time performance
Count
% within On time performance
Count
% within On time performance
Count
% within Aircraft safety

265

Total

49
100.0%
100
100.0%
149
100.0%

53
100.0%
135
100.0%
188
100.0%
24
100.0%
133
100.0%
157
100.0%
59
100.0%
126
100.0%
185
100.0%
51
100.0%
135
100.0%
186
100.0%
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