
Abstract

Since 2007, the People’s Committee of Hanoi (PCH) has begun launching an ambitious
plan aiming to improve and upgrade the retail facilities across Hanoi city, especially
regarding the system of traditional markets. The system of more than 126 traditional
markets will be redeveloped in the coming years across Hanoi city, including three big
markets in the city center commercial district (CCCD) of Hanoi. However, Hanoi urban
managers seem to face difficulties in finding a scientific method to assess the effects of
the redevelopment projects of traditional markets for planning the system of retail
facilities.

For the purpose, a method using the Markov chain model with covariates which was
introduced by Saito and Ishibashi (1992), is considered as a promising method to assess
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1. Introduction

Since 2007, the People’s Committee of Hanoi (PCH) has begun launching an

ambitious plan to improve and upgrade the retail facilities across Hanoi city,

especially regarding the system of traditional market. A system of more than 126

traditional markets will be redeveloped in the coming years across Hanoi city

including three big markets in the city center commercial district (CCCD) of

Hanoi. In 2007, Hanoi has implemented 27 projects of traditional market

redevelopment with the total investment of about 2,000 billion Vietnam dong

(VND1). The first market redeveloped in the CCCD was Hang Da Market. It

was completed and put into operation in October, 2010. The new Hang Da

Market is a 5-story building and two story basements with 17,530m2 total

the effectiveness of retail redevelopment projects for planning the spatial structure of City
Center Retail Environment (CCRE) since it can predict the change of the agglomeration
effects on each shopping node caused by the change of locational arrangements of retail
facilities in the shopping district. Their model, however, has yet to be applied fully to
developing countries.

With the aim of seeking an appropriate method to evaluate the effects of the
redevelopment projects of traditional markets in Hanoi, in this paper, we try to apply the
Markov chain model with covariates to forecast the changes of consumer shop-around
movements after Hang Da Market is redeveloped. By comparing the forecasted results
of this method with the estimates by using the consistent OD (Origin Destination) density
estimation method, we realized that the forecasted results show the significant accuracy
enough to prove the applicability and efficacy of the shop-around Markov model in
planning or making feasible projects in Hanoi, Vietnam.

Key words : City center commercial district (CCCD), City center retail environment
(CCRE), Hanoi, Hang Da Market, Markov chain, Shop-around behavior.

1 Exchage Rate : 1USD＝16,100VND (as of January, 2007)
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shopping floor area, comprising approximately 10,000m2 of modern retail space

and 7,530m2 for a traditional market. After Hang Da Market, redevelopments of

Dong Xuan and Hang Be Markets have been scheduled as next plans. By

modernizing the current traditional market system, these redeveloped traditional

markets are expected to keep the course of sustainable growth.

However, Hanoi urban managers seem to face difficulties in finding a scientific

method to assess how Hanoi consumers are affected by the redevelopment projects

of traditional markets and how those redevelopment projects enhance Hanoi

consumers’ welfare. In order to solve these matters, in a previous study, we have

already proposed a method that is based on the analysis of the micro behavioral

changes in consumer shopping behaviors and enables to assess the aggregate

effects of traditional market redevelopment by employing the consistent OD

(Origin Destination) estimation method (Cf. [20]). However, this method is only

seen as an ex-post evaluation method, while an ex-ante evaluation also is

considered quite important for planning redevelopment projects.

Therefore, while we are seeking for a possibility to use the consistent OD

estimation method for forecasting, here we use a different method from the

consistent OD estimation method to estimate and forecast the effects of retail

redevelopment projects from the viewpoint of consumer shop-around behaviors.

The method, which we would like to use in this study, is the Markov chain model

with covariates due to Saito and Ishibashi (1992).

Markov chains, a special type of stochastic processes, have been applied to

many areas such as education, marketing, health service, finance, production, and

reliability analysis. Applications of Markov chains to consumer shop-around

behaviors have attracted many researchers in recent years. These researches have

begun and developed since 1980s. The significant researches are an absorbing

Markov chain model by Saito (1983) and Sakamoto (1984), a Markov chain
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model with covariates to forecast consumer shopping trip chains by Saito and

Ishibashi (1992), a choice-based Poisson regression model integrated with Markov

shop-around model to evaluate city center retail redevelopment by Saito, et al

(1996), and a fusion of a Huff model and a Markov chain model by Yokoi, et al.

(2000) and so on.

We follow the Markov chain model with covariates due to Saito and Ishibashi

(1992) in this research. For the first time, Saito (1983) used a stationary

absorbing Markov chain model to account for consumer shop-around behaviors

within a shopping district. In general, the model can be understood as follows.

A person visits to several shopping nodes in a shopping district for his shopping

purposes. This one is called a shop-around trip chain or shop-around movements.

In this model, consumer’s shop-around trip chain is described as an infinite

process of an absorbing stationary Markov chain. Thus its stochastic process is

dealt with as the standard modeling procedure of Markov chain. The model

specifies several types of nodes in a shopping district and describes consumer’s

shop-around trip chain as a cycle on these nodes. The cycle is treated as the

sequence composed of the OD pairs formed by all two consecutive nodes in the

cycle. All the OD pairs are regarded as unlinked OD trips and aggregated into the

observed OD flows matrix of consumers who shop-around within a shopping

district. Then the observed OD flows matrix is transformed into an observed

transition probability matrix among shopping nodes. Its two sub-matrices of

observed transition probabilities are explained by logit models with two usual

covariates of time distance between shopping nodes and shopping floor spaces of

nodes. These two sub-matrices of transition probabilities are integrated into an

absorbing stationary Markov chain model with covariates, which can forecast the

change of total visits to each shopping node when covariates change.
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This method is considered as a promising method to assess the effectiveness of

retail redevelopment projects for planning the spatial structure of CCRE since it

can predict the change of the agglomeration effects on each shopping node caused

by the change of locational arrangements of retail facilities in the shopping district.

In this paper, we try to apply the Markov chain model with covariates to

forecast the changes of consumer shop-around movements after Hang Da Market

is redeveloped. Fortunately, we have two on-site survey data of consumer shop-

around behaviors at two points of time, i.e., before and after the redevelopment of

Hang Da Market (2004 and 2011). Therefore, based on the survey data in 2004

we can forecast forward the numbers of consumers who visit the CCCD in 2011

after the redevelopment of Hang Da Market. Conversely, we can forecast

backward from the survey data in 2011 the number of consumers who visited the

CCCD in 2004. From these forecasted results we can assess the degree of

accuracy of forecasting model by comparing them with the observation data and

the estimates of the consistent OD estimation method at the same point of time.

2. The Markov chain model with covariates to forecast consumer shop-around

behaviors in a commercial district

The previous researches such as Saito in 1983, Sakamoto in 1984, Saito and

Ishibashi in 1992 provided the foundation for applying the Markov chain model to

analyze consumer shop-around behaviors. Saito (1983) first presented an

absorbing Markov chain model that enables one to expess the estimation formula

to calculate consumer shop-around effects on each shopping district. Saito and

Ishibashi (1992) further provided a Markov chain model with covariates to

forecast consumer shop-around behaviors within a city center commercial district.
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Saito and Ishibashi (1992) also indicated that the shop-around effect to each

shopping node is the expected number of visits contributed by the consumer shop-

around behaviors, or equivalently, the expected number of consumer visits to each

shopping node after having visited other shopping nodes. By the definition, the

shop-around effect is the visits to each shop node after the first step, i.e., n�2 so

that the shop-around effect denoted by RE can be formulated as follows :

1

32

)(

...

IIIIHIHoH

IIHIHoHIIHIHoHIIHIHoH

PIPPFRE
PPFPPFPPFRE

 (2.1)

The total visits to each shop node can be expressed as follows :

REPF
PIPF

PPFPPFPPFPF

HIHiH

IIHIHoH
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)(                   

... visitsTotal
1

32

FHoH

(2.2)

Here PHI represents entrance probabilities from the entry nodes to shopping

nodes. PII expresses the shop-around probabilities among the shopping nodes.

FHoH represents the numbers of consumers who get into a central commercial

district from home to the entry nodes. In order to understand more clearly,

readers are referred to the references of [21] and [22].

Base on the formulation of (2.2), Saito and Ishibashi have explained the

transition probabilities of PHI and PII by some covariates so that the changes of the

shop-around effects can be predicted. More specifically, they have used a

multinomial logit model to explain the correlation between some covariates

representing retail environment facilities and choice probabilities of shopping

nodes given either an entry node (PHI) or a shopping node (P’II). P’II is a

probability matrix which is obtained from concatenating horizontally two matrices

of PII and PIH. This can be understood that a shopper after stopping at a shopping
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node he will choose either going to other shopping node or going back home.

Thus if we find some changes of retail environment facilities such as shopping

floor space, time distance from entry node to shopping node, from this shopping

node to other shopping node and so on, we are able to estimate the change of P’II

and PHI. Then from the formulation (2.2), we fully forecast the change of

consumer shop-around movements.

3. Methodology and survey data

3.1. Methodology

In this study, we would like to use the Markov chain model with covariates to

forecast the changes of consumer shop-around movements after Hang Da Market

is redeveloped. Fortunately, we have two on-site survey data of consumer shop-

around behaviors at two points of time, i.e., before and after the redevelopment of

Hang Da Market (2004 and 2011). Therefore, based on the survey data in 2004

we can forecast forward the numbers of consumers who visit the CCCD in 2011

after the redevelopment of Hang Da Market. Conversely, we can forecast

backward from the survey data in 2011 the numbers of consumers who visited the

CCCD in 2004. The first calculation is called an analysis of forward forecast and

the other way is an analysis of backward forecast. Figure 1 and Figure 2 show

specifically the process of two calculations.

In this study, the CCCD of Hanoi is considered as a shopping district system

including 25 shopping nodes. The definition of 25 shopping nodes was described

in Figure 3. The entry node and exit node are denoted by 26 and go home by 27.

According to the process of calculating, after collecting all inputdata needed, we

need to formulate the shop-around Markov model, i.e., the shop-around structure
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Figure 1 Process of the forward forecasting analysis
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Figure 2 Process of the backward forecasting analysis
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Figure 3 Map of shopping nodes in the CCCD of Hanoi
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model, for the CCCD of Hanoi including 25 shopping nodes. We note that we

have only formulated the shop-around structure model to forecast the changes of

shop-around visits. The entry structure model has not been constructed yet.

From this reason, we temporarily use the observed frequency distribution of entry

visits for the estimates of PHI and FHoH at two points of time, i.e., the survey data

in 2004 and 2011. In fact, while we collapsed the node sets of H0 and H , we

applied the consistent estimation method to obtain the estimate for the observed

frequency distribution of entry visits. For more details, readers are referred to the

references of [19] and [20].

Next, we estimate the shop-around effects of Hang Da Market redevelopment by

using the formulation (2.1) in Markov chain model at two points of time, after and

before the redevelopment of Hang Da Market.

Finally, we try to assess the accuracy of the forecasting model by comparing the

predicted shop-around probabilities with observed ones as well as the forecasted

numbers of visits with the estimated number of visits obtained by the consistent

OD estimation method at the same point of time.

3.2. Survey data

The data used in this study are obtained from two on-site surveys at the CCCD

of Hanoi in 2004 and 2011. The outline of these surveys was described in the

previous studies (Cf. [19], [20]). A total of 913 samples were collected from the

first survey and 600 samples from the second survey. The major data used in this

research is consumer shop-around trip chain data. To obtain this data, the

respondents were asked to record all the history of their activities in the CCCD of

Hanoi. The recorded history of their trip chain is expressed as a sequence of

triples composed of nodes to stop at, the purposes done there and expenses spent
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there in the order of their occurrence. In order to look at the trip chains of all

consumers in the (matrix or table) form of how many consumers move from

which node to which, we must make a trick to decompose a trip chain into the set

of all “unlinked” trips between two consecutive nodes contained in the chain.

We explain this below. First consider the sequence of all stops in the trip chain

of a consumer. We decompose the sequence into the set of all consecutive pairs

of stops contained in the sequence. Every consecutive pair of stops in the trip

chain, say, stops at shopping node i and j, is recorded as a count of movements

from shopping node i to node j. If we sum up every respondent’s trip chain in

this way, we obtain a frequency table of shop-around movements of all the

respondents among all shopping nodes. These shop-around movements between

two consecutive shopping nodes in all trip chains are treated as independent

“unlink” trips. The results are shown in Table 1 and Table 2.

Apart from using the trip chain data from the on-site shop-around survey, we

also investigate and collect the information of CCRE of Hanoi such as shopping

floor spaces of shopping nodes, time walking distances among shopping nodes,

and especially the information of Hang Da Market at two points of time, before

and after its redevelopment. In this study, we assume that the time distance does

not change between two points of time, before and after Hang Da Market

redevelopment. The collected data are shown in Table 3 and Table 4.

4. Formulating the shop-around Markov model of Hanoi CCCD

The choice of retail store’s location and size is one of most important decisions

for city planners and retailers to make before building or redeveloping a retail

store (Craig et al., 1984). Therefore, planners need a method to evaluate to what
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extent of efficiency a new store would perform. There are some approaches to

estimate the potential of attracting consumers to a store at a given location such as

the Huff gravity model, regression analysis, the analog model (Levy and Weitz,

2007) and so on. In Huff model (Huff, 1964), the probability that customer i

shops at location j depends upon two factors : (i) the size of the store ; (ii) the

Table 4 Description of shopping nodes of Hanoi CCCD
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time distance to travel to the store. The larger the store, the greater the choice

probability for shopping at that store, while the greater the travel time or distance

to the store, the lower the choice probability for shopping at that store.

In this study, we have been motivated by the hierarchical disaggregate Huff

model developed by Saito (1984a, 1984b), which incorporates the consumer’s

multistage choices among cities, among large retailers, and among shop-around

destinations. His model is the origin of the Markov shop-around model with

covariates. He considers that the essential point in modeling consumer shop-

around behaviors is how to represent the consumers’ multiple joint decisions about

what to do at which place, so that the joint probability defined by the decision

random variables concerned must be explained. His model becomes a multivariate

fully recursive logit model with log-linear parameterization, called a multistage-

decision disaggregate Huff model. This model for the first time describes

consumers’ hierarchical, i.e., sequential decisions concerning, in order, the choice

of city to visit, the choice between large-scale shops and small-scale shops, and

choice of second destination in his shopping trip chain. Here we follow the spirit

of his model. The characteristic point of his method is that while the situation

Huff originally considered is concerned with consumer’s choice among shopping

centers far away from each other in different cities, the situation where his model

was applied is concerned with consumer’s choice among shopping sites within a

city or even within a CCCD. His method has been continuously developed by

Saito and Ishibashi (1992) with incorporating covariates into the Markov chain

model of consumer shop-around behaviors. They developed a model called a

shop-around Markov model with covariates, which is used to estimate the change

of consumer shop-around behaviors caused by the change of CCRE.

Based on the methodology developed by Saito and Ishibashi (1992a, b), we

Constructing the Markov Chain Model with Covariates to Forecast the Change of Consumer
Shop-around Movements Caused by the Redevelopment of Hang Da Market in Hanoi, Vietnam

（Huy・Saito・Yamashiro・Imanishi・Iwami・Igarashi・Kakoi）
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construct an absorbing Markov chain model with covariates to forecast the

consumer shop-around behaviors within the CCCD of Hanoi. As mentioned in

Section 3, the CCRE of Hanoi includes 25 shopping nodes. Here we added a

return home node 26 to these 25 shopping nodes. We model the consumer shop-

around choice probability, Pij from node i to node j as following equations :

'

'

 for i and j = 1, ... ,25 

j

ij
ij

k
i k i

ik

S
T

p
SS
T

Pij (4.1)

'

    for j=26, i=1, ... ,25 i
ij

k
i k i

ik

Sp
SS
T

Pij (4.2)

By using the usual multinomial logit model (MLM). The above shop-around

Markov model can be estimated as follows.

log (Pij)∝(1- δij)(μlogSj＋λlogTij)＋δijγlog Si , i＝1... 25, j＝1... 26 (4.3)

where δij denotes the Kronecker’s delta, i.e., δij＝1 if j＝26 and i＝1 to 25 , and

δij＝0 otherwise, Sj denotes the shop floor space of the node j, Tij is the time

distance from node i to j, λ, -λ’, γ , μ are the parameters to be estimated. (here

we put λ＝-λ’)

Equation (4.1) expresses the shop-around choice probability Pij where the

destination j denotes another shopping node. The case of Pii implies that

consumers still do shopping at the same node i but changes their present purpose.

With regard to equation (4.2), Pij represent the probability to return home. It

hypothesizes that the larger the shopping floor space of the present node, the

higher the probability to quit shop-around.
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5. Results of the forward forecasting analysis

5.1. Estimated results of the shop-around Markov model

In order to estimate the parameters in the formulation (4.3), the data in Table 1,

Table 2, Table 3 and Table 4 are used as input data for estimating conditional logit

model by the MDC procedure in Statistical Analysis Software (SAS).

Table 5 shows the estimated results for the case using the on-site survey data in

Table 5-1 Shop-around model estimated by using the survey data in 2004

Table 5-2 Shop-around model estimated by using the survey data in 2004
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2004, which is the case of forward forecasting from 2004 to forecast the shop-

around visits of 2011 after the new Hang Da Market re-opened.

The estimated results in Table 5 show that all variables are strongly significant

and the signs of the coefficients are the same as the hypothesis postulated.

5.2. Forecasted results of consumer shop-around movements

Here we carry out to forecast consumer shop-around movements within the

CCCD of Hanoi at two points of time corresponding to before and after the

redevelopment of Hang Da Market following the process of calculation stated in

Subsection 3.1 and formulation of Markov chain model.

After estimating the coefficients of the shop-around Markov model, we use this

model to predict the shop-around choice probabilities among shopping nodes (PII)

based on the change of shopping floor space of Hang Da Market. As for the

probability distribution of entry visits to shopping nodes (PHI), we employ the

estimated results of observed probability distributions of entry visits obtained from

OD density by using the consistent estimation method as the estimates of PHI for

2004 and 2011, i.e., before and after the redevelopment of Hang Da Market.

As for total entry visits to the CCCD, we use the estimated results in 2004 with

value of 95,440 visits per day and 100,473 visits per day in 2011 (Cf. [19], [20]).

The forecasted numbers of shop-around movements, before and after the

redevelopment of Hang Da Market are shown in Table 6.

6. Results of the backward forecasting analysis

6.1. Estimated results of the shop-around Markov model

Data used for calculating the backward forecast is the on-site survey data in
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2011 after Hang Da Market has re-opened. Table 7 shows the estimated results

of the shop-around Markov model.

Similarly to the forward forecasting analysis, Table 7 shows that all variables

are strongly significant and the signs of the coefficients are the same as the

hypothesis postulated.

Table 6 Summary of the forecasted numbers of consumers’ shop-around visits
(Forward forecast by using the survey data in 2004)
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6.2. Forecasted results of consumer shop-around movements

Table 8 shows the forecasted numbers of visits to shopping nodes at two points

of time, before and after the redevelopment of Hang Da Market.

7. Assessing the accuracy of the forecasting model

In this section, we evaluate the accuracy of the forecasted results obtained from

Table 7-1 Shop-around model estimated by using the survey data in 2011

Table 7-2 Shop-around model estimated by using the survey data in 2011
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the shop-around Markov chain model with covariates. By doing this, we would

like to assess the applicability and efficacy of the method by considering the

conditions of retail environments and consumer shop-around behaviours of Hanoi.

For this purpose, we evaluate the accuracy of our forecasting model in two

ways. The first is the evaluation in terms of shop-around choice probabilities.

The second is the evaluation in terms of numbers of visitors to shopping nodes.

Table 8 Summary of the forecasted numbers of consumers’ shop-around visits
(Backward forecast by using the survey data in 2011)

Constructing the Markov Chain Model with Covariates to Forecast the Change of Consumer
Shop-around Movements Caused by the Redevelopment of Hang Da Market in Hanoi, Vietnam

（Huy・Saito・Yamashiro・Imanishi・Iwami・Igarashi・Kakoi）
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7.1. Evaluating the accuracy of forecasted shop-around choice probability

Here we have two estimated shop-around Markov structure models for 2004 and

2011 by using respective observed shop-around probabilities obtained by the

consistent estimation method using two on-site survey data in 2004 and 2011.

Thus we evaluate 2004 model by measuring the accuracy to compare the

forecasted shop-around probabilities with the observed shop-around probabilities in

2011. This is the forward forecasting analysis. In the same way, we can carry

out the backward forecasting analysis.

The measurement of the accuracy of forecast can be placed into one of two

classes. One is “scale-dependent” and the other not (Hyndman and Koehler

2006). Scale-dependent measures should be used with care when making the

accuracy comparisons across data sets since the different scales affect the

magnitude of these measures so that it is likely to be miss-interpreted as differences

in accuracy. The most commonly used scale-dependent summary measures of

forecasting accuracy are based on the distribution of absolute errors or squared

errors. One of measures that are not scale−dependent is the percentage error.

In this study, we calculate the values of Mean Square Error (MSE) and Mean

Absolute Percentage Error (MAPE) to measure the forecasting accuracy of the

method. These measures are formulated as equations below :

�Mean Square Error (MSE)

21
2

1 1

1
( 1)

n n
pred Obs

ij ij
i j

MSE P P
n n

 (5.6)
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Table 9 Results of measuring the forecast accuracy of shop-around model

�Mean Absolute Percentage Error (MAPE)

1

1 1

1 *100
( 1)

pred Obsn n
ij ij

pred
i j ij

P P
MAPE

n n P
 (5.7)

where P ij
pred is the prediction of choice probability obtained by using the shop-

around structure model, P ij
Obs is observed choice probability obtained by the

consistent estimation method using the on-site survey data ; n is number of

shopping nodes (n＝25). Total of observation number is N＝n(n＋1) .

Here, we calculate the values of MSE and MAPE for two cases. In case 1, we

assess the accuracy for the whole observations with a total of 650 observations.

For case 2, we restrict our attention only on the shop-around probabilities related

to Hang Da Market. That is to say, the calculation is restricted to the row and

the column for the Hang Da Market. The results are shown in Table 9.

The results in Table 9 show that the level of the accuracy of shop-around

Markov model for Hang Da Market becomes smaller than case 1 for all shopping

nodes in the CCCD of Hanoi, especially for the forward forecasting analysis.

The forecasting error in both cases is large in this empirical study.
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7.2. Comparing the forecasted number of visitors with the estimates of consistent

estimation method

Besides measuring the forecasting accuracy of shop-around choice probabilities

predicteded by the shop-around structure model, we would like to compare the

forecasted numbers of visitors to shopping sites obtained by the shop-around

Markov chain model with the estimated numbers of visitors obtained by the

consistent OD estimation method. If the difference of results of two methods is

not too much, this would reflect partly the accuracy of these empirical studies.

In Table 10, we summarize the forecasted numbers of visitors to shopping sites

after Hang Da Market redevelopment by the shop-around Markov chain model

with covariates following the forward forecasting analysis and the actual numbers

of visitors to shopping nodes estimated by the consistent OD estimation method at

the same point of time.

From Table 10, we see that the total of forecasted numbers of visitors to

shopping nodes in the CCCD Hanoi is almost the same as the one from the

consistent estimation method. Especially the forecasted result of visitors to Hang

Da Market after the redevelopment is quite accurate.

However, there is still much difference if we compare specifically the numbers

of visitors to each shopping node or each kind of shop-around visits (shop-around

visits and sojourn visits).

Similarly, we can compare the forecasted results in 2004 calculated from the

backward forecasting analysis with the estimated results in 2004 by using the

consistent estimation method. The reslt is shown in Table 11.

Compared with the forward forecasting analysis, this backward forecasting

analysis has larger error. However, overall we think that the differences in errors

of this empirical study are acceptable.
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8. Conclusion

In this paper, we try to apply Markov chain model combined with the covariates

to forecast the changes of consumer shop-around movements after Hang Da

Market redevelopment based on the on-site survey data conducted in 2004 and

2011. This study is viewed as the first research in this field in Vietnam.

Table 10 Comparison of estimated results between two methods
(After the redevelopment of Hang Da Market in 2011)
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The estimated results of parameters in the shop-around Markov model are

strongly significant and the signs of their coefficients are the same as the

hypothesis postulated. This demonstrates that the shop-around Markov model

formulated based on two variables of time distance and shopping floor area is

appropriate for explaining Hanoi consumer shop-around behaviors in the CCCD of

Hanoi.

By comparing the forecasted results of this method with the estimated numbers

of visitors obtained by the consistent OD estimation method, we realized that the

Table 11 Comparison of estimated results between two methods
(Before the redevelopment of Hang Da Market in 2004)
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forecasted results show the significant accuracy enough to prove its applicability

and efficacy for planning works and making feasible projects.

In this study, we only formulate the shop-around structure model to estimate the

change of shop-around effects. As for the entry structure model, it has not yet

been constructed. This might be seen as a deficiency of the study. This issue

would be a topic of our further research.

Up to now, there have been no previous studies that are approached from the

viewpoint of consumer shop-around behaviors in Vietnam. Our study is the first

one that employs the concept of consumer shop-around behaviors and applies the

shop-around Markov model with covariates to forecast changes of consumers

shop-around movements when the retail environment is changed in the CCCD of

Hanoi.

Considering the crucial problem PCH now faces for planning the modernization

of CCCD of Hanoi, we believe that our approach with emphasis on consumer

shop-around behaviors has critical importance for solving the problem. This is

because redevelopment projects for traditional markets should be sustainable in the

sense that redeveloped traditional markets should subsist and possibly make a

continuous growth with the behavioral supports by Hanoi’s consumers.

Thus we should investigate more fully the consumer behaviors before launching

redevelopment projects for inducing gradual changes of consumer behaviors while

keeping a precious historical asset of CCCD of Hanoi as a system of many

traditoinal markets.

We hope this research evokes many furher researches to shape and develop the

approach based on the consumer shop-aorund behaviors in Vietnam.
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