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APPENDIX A. CHOICE EXPERIMENT DESIGN AND IMPLEMENTATION 

A.1 Price level determination 

Each licit brand has four price levels in our experiment, reflecting these four 

different values of specific tobacco excise tax: i) no specific tax ii) VND 1,000; iii) VND 

2,000; and iv) VND 5,000. The price levels of each legal cigarette brand are 

determined by adding different specific tax rates to its current median retail price 

that was obtained from a retailer survey conducted in April 2019 by DEPOCEN. Since 

different brands have different current prices, the price levels vary across the brands. 

For simplicity, the price of the illicit cigarette brands is fixed throughout the 

experiment as they are not subject to the excise tax in principle (Table 2.1). 

DEPOCEN’s retailer survey cover a sample size of 150 stores in six provinces 

across the country, namely Ha Noi and Bac Giang in the North, Da Nang and Lam 

Dong in the Central and, and Ho Chi Minh City and Long An in the South.2 The 

survey covered a wide range of retailers, including tobacco dealers/tobacco stores, 

kiosks/street vendors, grocery stores, supermarkets, convenience stores, liquor stores, 

street tea shops, tea shops/coffee shops, restaurants, and bars/pubs. It collected data 

on the price of all cigarette brands sold in each store including both licit and illicit 

ones. It should be noted that illicit cigarettes in the survey are easily identified since 

they do not have tax stamp and pictorial health warning labels. Then, we use this 

price data to determine the median price for each selected brand in each region.  

 
1 Correspondence to Anh Ngoc Nguyen, anhnguyen@depocen.org 
2 The experiment was conducted in six provinces, namely Hanoi and Hai Duong in the North, Da Nang and Quang Nam in the 
Central, and Ho Chi Minh City and Dong Thap in the South. 
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A.2 Statistical Design 

Brands and their corresponding price levels used in the experiment are presented 

in Table 2.1. For the statistical design of the experiment, we adopt the process in [1] 

and [2]. First, in each region, the four-level price attribute is combined with the five 

legal brands to obtain a total of five four-level factors3 (Table 2.2). The resultant full 

factorial design has 45 = 1,024 possible choice situations, which are impractically 

large to undertake. Thus, we opt for the smallest main-effects only orthogonal 

fractional factorial design, which comprises of only 16 choice sets. The SPSS 20 

software then is used to generate these choice sets (Table 2.3). 

Each choice set (that is, each row in Table 2.3) is equivalent to one question that 

each respondent has to answer. It is burdensome for each respondent to make 

decision for all the 16 questions. Thus, the design is randomly partitioned into 

smaller, mutually exclusive blocks. Each respondent is required to answer only 

questions in one block which is randomly assigned to him or her. Theoretically 

speaking, the design can be divided into two, four or eight blocks, each of which 

contains eight, four or two questions, respectively. However, there is trade-off 

between statistical efficiency and response efficiency when determining the number 

of blocks. With a given sample size, the larger number of blocks (implying the smaller 

number of choice sets in each block) increase the latter at the cost of the former. As 

explained later, given our sample size, pre-testing results suggest that the two-block 

specification is optimal. In other words, in our design, the fractional factorial design 

is further split into two blocks, each of which has eight choice sets.4 One holdout 

choice set is added to each block to help respondents familiar with the experiment 

but dropped in estimation so that each block contains a total of nine choice sets and 

so that each respondent has to answer nine questions. 

 

 
3 Each illicit brand has only one price level, and thus, does not affect our experiment design. 
4 There are several different ways to block the 16 choice sets, including one single block case. We varied the number of choice 

sets assigned to smokers when pre-testing the experiment, and found that eight is the most appropriate. 
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Table 2.1 Attributes and Levels in the Experiment 

Region No. Brand Producer Price Tiers Legality 

Es. Cur. 

Price 

(VND) 

Specific Tax Rate (VND) Experimental Prices (VND) 

North 

1 Thang Long Local Low Licit 11,000 0 1,000 2,000 5,000 11,000 12,000 13,000 16,000 

2 Du Lich Local Low Licit 7,000 0 1,000 2,000 5,000 7,000 8,000 9,000 12,000 

3 Vinataba Local High Licit 20,000 0 1,000 2,000 5,000 20,000 21,000 22,000 25,000 

4 Sai Gon Local Low Licit 11,000 0 1,000 2,000 5,000 11,000 12,000 13,000 16,000 

5 SE 555 TTC High Licit 30,000 0 1,000 2,000 5,000 30,000 31,000 32,000 35,000 

6 Illicit SE 555 Smuggled  Illicit 40,000 0    40,000 
   

Central 

1 White Horse TTC High Licit 23,000 0 1,000 2,000 5,000 23,000 24,000 25,000 28,000 

2 Bastos Local Low Licit 11,000 0 1,000 2,000 5,000 11,000 12,000 13,000 16,000 

3 Prince Local Low Licit 8,000 0 1,000 2,000 5,000 8,000 9,000 10,000 13,000 

4 Sai Gon Local Low Licit 11,000 0 1,000 2,000 5,000 11,000 12,000 13,000 16,000 

5 SE 555 TTC High Licit 30,000 0 1,000 2,000 5,000 30,000 31,000 32,000 35,000 

 6 Illicit SE 555 Smuggled  Illicit 40,000 0    40,000 
   

South 

1 Sai Gon Local Low Licit 11,000 0 1,000 2,000 5,000 11,000 12,000 13,000 16,000 

2 Craven A TTC High Licit 20,000 0 1,000 2,000 5,000 20,000 21,000 22,000 25,000 

3 Hoa Binh Local Low Licit 11,000 0 1,000 2,000 5,000 11,000 12,000 13,000 16,000 

4 SE 555 TTC High Licit 30,000 0 1,000 2,000 5,000 30,000 31,000 32,000 35,000 

5 Khanh Hoi Local Low Licit 8,000 0 1,000 2,000 5,000 8,000 9,000 10,000 13,000 

6 Jet Smuggled  Illicit 20,000 0    20,000 
   

7 Hero Smuggled  Illicit 17,000 0    17,000 
   

 8 Illicit SE 555 Smuggled  Illicit 40,000 0    40,000 
   

Code           1 2 3 4 

TTC = Transnational Tobacco Company; VND = Vietnamese dong 
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Table 2.2 Set of factors obtained by combining brands with the price attribute 

(Design Matrix) 

Factor Brands Attribute Level 

NORTH       

x1 Thang Long Price 1, 2, 3, 4 

x2 Du Lich Price 1, 2, 3, 4 

x3 VINATABA Price 1, 2, 3, 4 

x4 Sai Gon Price 1, 2, 3, 4 

x5 SE 555 Price 1, 2, 3, 4 

x6 Illicit SE 555 Price 1 

CENTRAL       

x1 White Horse Price 1, 2, 3, 4 

x2 Bastos Price 1, 2, 3, 4 

x3 Prince Price 1, 2, 3, 4 

x4 Sai Gon Price 1, 2, 3, 4 

x5 SE 555 Price 1, 2, 3, 4 

x6 Illicit SE 555 Price 1 

SOUTH       

x1 Sai Gon Price 1, 2, 3, 4 

x2 Craven A Price 1, 2, 3, 4 

x3 Hoa Binh Price 1, 2, 3, 4 

x4 SE 555 Price 1, 2, 3, 4 

x5 Khanh Hoi Price 1, 2, 3, 4 

x6 Jet Price 1 

x7 Hero Price 1 

x8 Illicit SE 555 Price 1 
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Table 2.3 Statistical Design of the Experiment 

Choice set x1 x2 x3 x4 x5 

1 1 2 2 3 4 

2 4 3 2 2 1 

3 2 4 3 3 1 

4 3 3 1 3 3 

5 4 2 3 1 3 

6 2 2 1 2 2 

7 2 1 2 4 3 

8 4 1 4 3 2 

9 3 4 2 1 2 

10 3 2 4 4 1 

11 1 1 1 1 1 

12 4 4 1 4 4 

13 2 3 4 1 4 

14 3 1 3 2 4 

15 1 4 4 2 3 

16 1 3 3 4 2 

 

A.3 Instrument design 

Once the (statistical) experiment design is determined, experiment instruments 

are created to translate the design in Table 2.3 into conceivable choice situations so 

that smokers can evaluate available alternatives and make choice5. In general, the 

instrument comprises two main components. First is the general description of a 

hypothetical situation on which all smokers are asked to condition their brand 

consideration. Second is a set of scenarios which visually illustrate the choice sets 

(i.e. rows) in the statistical design. 6  

 
5 see [3] for best practices 
6 The description of the hypothetical context, and an example of the choice task from the questionnaire are provided in Appendix 
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One common concern with the analyses based on the stated preferences is 

hypothetical bias [4]. Hypothetical bias refers to situations in which the willingness-

to-pay that a respondent states in hypothetical choice scenarios does not match 

(typically exceeds) what they would actually pay if those scenarios faced them in 

reality. The bias may arise simply due to the respondent’s lack of real market 
experience [5]. This hypothetical bias raises concern about the accuracy and 

reliability of market prediction based on results from choice experiments and other 

stated preference methods. However, previous studies show that the familiarity with 

the products can help increase the accuracy of the stated choices as the prediction of 

the actual purchases [6]. We also use color-printed showcards to present choice tasks 

to smokers to make the choice more realistic and thus mitigate the potential 

hypothetical bias. 

More precisely, the general description provides smokers with a brief explanation 

of the experiment’s purpose, the hypothetical choice-making context, and what they 

are expected to do. In particular, it specifically instructs them to imagine that only 

the experimented brands are sold, and there is no cigarette brand other than them 

available in the market. It also indicates the number of scenarios that they are 

expected to respond, as well as emphasize the variation of cigarette prices across 

those scenarios. Then, smokers are asked which brand they would be most likely to 

buy in each hypothetical scenario, given their current incomes.7 It also stresses that 

they are free to choose not to buy any of the available cigarette brands by selecting 

the optout option. To mitigate potential hypothetical bias, a short cheap talk is 

included to encourage them to make choice as if they would have to pay for what they 

chose. Finally, to minimize human errors, the description is refined carefully to be as 

much concise, but self-explained as possible.  

Both text and pictures are used to visualize the choice sets and make them more 

realistic, thereby minimizing hypothetical bias and maximizing response efficiency. 

Particularly, to represent a cigarette brand, we use the picture of the front cover of 

 
7 This question is constantly repeated in each choice set 
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its pack. Two important characteristics however must be taken into account. First, 

some brands have multiple varieties with slightly different packaging. Second, every 

legally traded cigarette pack is mandated to possess a health warning label, which 

consists of a warning message in Vietnamese and a warning image. Currently, there 

are six different, valid sets of the label, and a cigarette pack is allowed to have any of 

them. To prevent the packaging and health warning label from confounding the effect 

of the price, we select the most popular product of each brand, and assign the most 

commonly found label to all the licit brands.8 It is also important to note that all illicit 

products have either only English text warning message or no health warning at all 

as widely observed in the market. In addition to the pack picture, the price of each 

alternative is highlighted in red to ensure that smokers are well-informed of it. 

Finally, the positions of the cigarette brands are randomized across choice sets to 

avoid order bias. 

A.4 Pretest 

The experiment is implemented as a part of a face-to-face household survey. 

Before officially launching the survey in field, we consecutively conduct multiple 

rounds of pilot interviews with a selection of smokers to test how well our 

experimental design, questionnaire and other instruments work in reality. 

Particularly, the piloting helps us determine whether: i) the set of brands included is 

sufficiently representative; ii) the number of choice sets assigned to each respondent 

is reasonable; iii) the general experiment description is clear to smokers; iv)  the 

graphic design of the choice sets is intuitive and easy to navigate, and thus captures 

smokers’ attention; and v) the length of the interviews is reasonable. Feedback from 

each round is used to revise the experiment instruments, and the revised version is 

tested in next round until all avoidable issues identified are resolved and no 

additional one arises.  

Overall, three main results are obtained from the pre-test. First, their length is 

fairly reasonable. Each interview lasts for approximately 30 minutes. It takes a 

 
8 To identify the most popular varieties and health warning label, we conducted brief interviews with a selection of cigarette 
wholesalers and retailers  
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typical smoker about 40 seconds to make decision in each choice question. The 

younger the smokers, the less time is needed. Second, the general design of the 

experiment is realistic and comprehensible. The respondents understood the 

hypothetical choice context and requirement. The brands that they are currently 

smoking the most are among six brands included in the DCE. The show-cards work 

quite well in illustrating the brands and facilitating the decision-making process. 

Finally, eight choice sets for each smoker are the most appropriate although 

additional effort is necessary to fully have their attention in the very last choice 

questions. We observed that all of the smokers carefully evaluate alternatives in the 

very first choice sets before selecting. Some however start to show somewhat bored of 

answering choice tasks when reaching the 6th or 7th question, and ultimately lose 

most of their attention on the choice sets from the 10th questions onward. 

A.5 Training Enumerators and Manual Design 

In each region, we provided three days of training, including one day in the field. 

In general, our training follows the standard format of a training for a household 

survey, since the discrete choice experiment is relatively similar to a traditional 

survey. Nevertheless, the discrete choice experiment is completely new to all 

enumerators, even though they do have experience with household surveys. Thus, we 

thoroughly explain our experiment’s purpose, conceptual framework and 
requirement, as well as compare it with a traditional household survey (i.e. the rest 

of this survey) to highlight its hypothetical nature. The experiment instruments are 

introduced, and a step-by-step procedure to implement the experiment is illustrated, 

including how the showcards should be handled. Hypothetical bias concern, potential 

sources and mitigation measures, as well as all of the issues arisen in the pre-test 

and their corresponding solutions are also discussed extensively. In addition to role 

plays and mocking interviews in the class, the enumerators are sent to the field to 

practice conducting actual experiments and interviews with randomly selected 

smokers. Our selection of the enumerators is based on their overall participation and 

performance both during the in-class training and during the field practice. 
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Apart from the face-to-face training, we also provide the enumerators with a 

manual which documents the key contents of the training and can be used as a 

reference in the field. In particular, the manual summarizes key, general principles 

that the enumerators have to follow when conducting interviews with smokers. It 

also demonstrates the step-by-step procedure of the experiment implementation as 

well as highlight key anticipated issues that must be taken with particular care and 

their corresponding solutions.  

A.6 Implementation 

The experiment is implemented as a part of a face-to-face household survey in 

August – September 2019 by the Development and Policies Research Central 

(DEPOCEN). Its experiment instruments are arranged at the very beginning of the 

questionnaire, only after a few questions about current consumption. The interviews 

are assisted by tablets. Using the tablets has many advantages over the traditional 

paper-based method and has become our standard survey method. It allows us to 

automatically perform the random assignment of the two blocks to respondents in the 

experiment. 

The experiment is conducted as follow. First, enumerators describe the 

experiment’s purpose, the hypothetical context, and other information as provided in 

the general description. Then, enumerators consecutively present showcards to 

smokers, ask which brand they would choose, and record their answers. During this 

process, the enumerators constantly remind respondents of the price variation across 

the choice sets as well as  the importance of taking their time to consider alternatives 

carefully, and making the choice as if they have to pay for it even though they do not 

actually have to pay for their chosen brands. 

A.7 Choice set sample 
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LỰA CHỌN NHÃN HIỆU 
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Source: Images were taken by the authors 
 

                                       

             

                                                                              

         

        

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Tob Control

 doi: 10.1136/tobaccocontrol-2021-056821–7.:10 2021;Tob Control, et al. Nguyen A



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Tob Control

 doi: 10.1136/tobaccocontrol-2021-056821–7.:10 2021;Tob Control, et al. Nguyen A



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Tob Control

 doi: 10.1136/tobaccocontrol-2021-056821–7.:10 2021;Tob Control, et al. Nguyen A



 

14 
 

APPENDIX B. ECONOMETRIC MODEL SPECIFICATION 

In general, discrete choice models assume that the indirect utility function for smoker 𝑛 choosing cigarette brand 𝑗 in choice set 𝑡 can be re-written as: 𝑉𝑛𝑗𝑡 = 𝛼𝑗 + 𝛽𝑛𝑝𝑛𝑗𝑡 + 𝜀𝑛𝑗𝑡 
where 𝛼𝑗 is the mean valuation of the unobserved brand characteristics, 𝑝𝑗𝑡 is the 

price of brand 𝑗 in choice set 𝑡, 𝛽𝑛 is individual-specific price coefficient, and 𝜀𝑛𝑗𝑡 is an 

unobserved error term, which is independently and identically distributed extreme 

value. 

The selection probability or market share of product 𝑗 in choice set 𝑡 then can be 

written as following: 𝑠𝑛𝑗𝑡 = ∫   exp(𝛼𝑗 + 𝛽𝑛𝑝𝑗𝑡)1 + ∑ exp(𝛼𝑘 + 𝛽𝑛𝑝𝑘𝑡)𝐽𝑡𝑘=1 𝑓(𝛽𝑛)𝑑𝛽𝑛 

B.1 Multinominal logit model 

The MNL assumes that the individual-specific price coefficients are rather the same 

for all smokers (i.e.  𝛽𝑛 = 𝛽   ∀𝑛). The selection probability then can be simplified to 

have a closed form as: 

𝑠𝑛𝑗𝑡 = exp(𝛼𝑗 + 𝛽 𝑝𝑛𝑗𝑡)1 + ∑ exp(𝛼𝑘 + 𝛽𝑝𝑛𝑘𝑡)𝐽𝑡𝑘=1  

The MNL can incorporate observed heterogeneous tastes, which vary systematically 

with smokers’ observed characteristics. In our model, therefore, we include 
interaction between cigarette price and smokers’ monthly income to capture the 
possibility that smokers with lower income are more price sensitive. Brand-specific 

constants are also interacted with smokers’ age to capture the heterogeneous brand 
valuation. 

Nevertheless, The MNL does not allow for unobserved taste heterogeneity, and 

therefore, imposes a priori a restricted structure on substitution pattern across 
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cigarette brands. The cross-price elasticity of demand for brand 𝑗 with respect to price 

of brand 𝑘 can be calculated as: 
𝜕𝑠𝑛𝑗𝑡𝜕𝑝𝑛𝑘𝑡 . 𝑝𝑛𝑘𝑡𝑠𝑛𝑗𝑡 = 𝛽𝑝𝑛𝑘𝑡𝑠𝑛𝑘𝑡 (𝑗 ≠ 𝑘), which does not depend 

on 𝑗. Clearly, one percentage increase in the price of a brand would result in the same 

percentage change in all other brands’ market shares. 
 

B.2 Random parameter logit model 

To overcome the limitation of MNL mentioned above, we consider the Random 

Parameter Logit (RPL) model, which allows for more flexible substitution pattern. 

The RPL captures unobserved individual-specific taste heterogeneity by allowing 

different smokers to have different price coefficient 𝛽𝑛, which is randomly distributed 

with a parametric density function 𝑓(𝛽𝑛). To ensure that the price coefficient is 

always negative, we assume 𝛽𝑛 has a log-normal distribution, and can be written as 𝛽𝑛 = exp (𝑏 + 𝑠𝜇𝑛) where 𝜇𝑛 is a standard normally distributed value9, and the 

parameters 𝑏 and 𝑠 represent the mean and deviation of log(𝛽𝑛), respectively.  

One typical concern with the log-normal distribution is that it has a relatively long 

right-hand tail, which may result in unreasonably high price coefficients to some 

smokers. Following  [8], we drop up to five highest percentiles in the distribution of 

the individual price coefficient, recalculate the price elasticity and compare the new 

estimates with the ones obtained from the full distribution. The two are essentially 

identical, implying that the long tail of the lognormal distribution is likely not to have 

significant influence on our results.  

An alternative specification commonly used in demand estimation assumes that 𝛽𝑛 is 

normally distributed value [9]. In our case, however, this assumption results in a 

sizable share of consumers having positive price effect coefficients (i.e. the estimated 

standard deviation is greater than the estimated mean). This seemingly 

counterintuitive results do not necessarily reflect their true preferences, but may 

 
9 Some previous related studies assume 𝛽𝑛 to be normally distributed value. This assumption unavoidably results in a certain 
share of consumers have positive price effect coefficients, which do not necessarily reflect their true preferences, but rather the 
implication of the normal distribution [7]. In our model, when we try the normal distribution assumption, the mean price 
coefficient even becomes implausibly positive. 
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rather be due to the nature of the normal distribution [7]. Therefore, we opt for the 

log-normal distribution. 

 

B.3 Calculation of price-semi elasticity 

Once the RPL models are estimated, the price elasticity can be calculated as 

following: 

𝜕𝑠𝑗𝑡𝜕𝑝𝑘𝑡 𝑝𝑘𝑡𝑠𝑗𝑡  = {  
  𝑝𝑗𝑡𝑠𝑗𝑡 ∫  𝛽𝑛𝑠𝑛𝑗𝑡(1 − 𝑠𝑛𝑗𝑡)𝑓(𝛽𝑛)𝑑𝛽𝑛 , if 𝑗 = 𝑘−𝑝𝑘𝑡𝑠𝑗𝑡 ∫𝛽𝑛𝑠𝑛𝑗𝑡𝑠𝑛𝑘𝑡𝑓(𝛽𝑛)𝑑𝛽𝑛 , otherwise 

In this paper, however, we use the price semi-elasticity, which is calculated as 

following: 

𝜕𝑠𝑛𝑗𝑡𝜕𝑝𝑛𝑘𝑡 1𝑠𝑛𝑗𝑡  = {  
  1𝑠𝑛𝑗𝑡∫  𝛽𝑛𝑠𝑛𝑗𝑡(1 − 𝑠𝑛𝑗𝑡)𝑓(𝛽𝑛)𝑑𝛽𝑛 , if 𝑗 = 𝑘− 1𝑠𝑛𝑗𝑡∫𝛽𝑛𝑠𝑛𝑗𝑡𝑠𝑛𝑘𝑡𝑓(𝛽𝑛)𝑑𝛽𝑛 , otherwise 

 

More specifically, to estimate the price semi-elasticities, we first generate individual-

specific price coefficients based on the estimated price distribution parameters and 

estimate the individual brand selection probability using the RPL model. Next, we 

estimate the current market share 𝑠𝑛𝑗𝑡 of each brand as the mean of individual 

selection probability. Then, we approximate the derivative 
𝜕𝑠𝑛𝑗𝑡𝜕𝑝𝑛𝑘𝑡 by the following 

mean:  𝜕𝑠𝑛𝑗𝑡𝜕𝑝𝑛𝑘𝑡 = {∫  𝛽𝑛𝑠𝑛𝑗𝑡(1 − 𝑠𝑛𝑗𝑡)𝑓(𝛽𝑛)𝑑𝛽𝑛 , if 𝑗 = 𝑘−∫𝛽𝑛𝑠𝑛𝑗𝑡𝑠𝑛𝑘𝑡𝑓(𝛽𝑛)𝑑𝛽𝑛 , otherwise 
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≈
{  
  1𝑛 ∑ 𝛽𝑚𝑠𝑚𝑗𝑡(1 − 𝑠𝑚𝑗𝑡)𝑛

𝑚=1 , if 𝑗 = 𝑘
−1n ∑ 𝛽𝑚𝑠𝑚𝑗𝑡𝑠𝑚𝑗𝑡𝑛

𝑚=1 , otherwise 
Finally, the semi-price elasticity is obtained by using the formulas 

𝜕𝑠𝑛𝑗𝑡𝜕𝑝𝑛𝑘𝑡 1𝑠𝑛𝑗𝑡 and their 

confidence intervals are estimated by using the command -nlcom- in Stata 15, which 

allows for nonlinear combination of estimators based on “delta method”. 
 

B.4 Calibration  

The models estimated on the stated preference data are not directly used to 

calculate the price elasticity and price semi-elasticity or to simulate the tax impacts. 

Instead, the constants and their interaction with demographics are calibrated on the 

actual choice (revealed preferences) data. The calibration allows correct reproduction 

of the actual current market shares for the cigarette brands, which serves as the 

baseline for simulating the potential effects of specific tax increases. To do so, the 

models are re-estimated the RPL using the actual market data, constraining the price 

coefficient distribution parameters equal to those obtained from the stated 

preferences data. The calibrated models then are used to undertake the price 

elasticity and price semi-elasticity computation, and the impact forecasting. As 

explained, the calibration is not undertaken for the models using tax dummies, which 

are not used to conduct impact simulation exercises. 

As the calibration involves re-estimating the models on the actual data, choice 

sets faced by smokers in reality must be recovered. Unfortunately, for each smoker, 

only the price of the chosen brand is observed. The actual price of cigarette brands 

that s/he does not choose to consume are not observed. Thus, several assumptions 

have to be made. First, it is assumed that the choice set contains all of the brands 

considered in the experiment. Second, the price of unchosen brands can be 

approximated by the median brand-level price observed from other smokers in the 

region. Third, the price of the experimented illicit brands equals their fixed price in 
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the experiment. Finally, all cigarette brands other than those considered in the 

experiment are treated as the optout. 

 

APPENDIX C. SIMULATED SCENARIO 

Table C.1 Assumptions in four simulated scenarios 

 
Scenario Pass-through rate 

Low-priced brands High-priced brands Illicit brand 
1 100% 100% 0 
2 100% 100% 50% 
3 80% 100% 0 
4 80% 80% 50% 
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APPENDIX D. FULL RESULTS 

Table D.1 Full results from the random parameter logit models 

 (1)    (2)    (3)    

 North    Central    South    

 Parameter 

estimates 

Mean 

price  

coef. 

 Parameter 

estimates 

Mean 

price  

coef. 

 Parameter 

estimates 

Mean 

price  

coef. 

 

Price             

b -1.226 (0.061) -0.486 (0.042) -1.373 (0.088) -0.441 (0.039) -1.230 (0.110) -0.565 (0.043) 

Price             

s 1.005 (0.056)   1.052 (0.077)   1.148 (0.083)   

Local_SE555             

Income 0.194 (0.164)   0.255 (0.209)   0.580 (0.210)   

Age -0.037 (0.094)   -0.197 (0.118)   -0.133 (0.101)   

Constant 13.384 (5.166)   21.461 (6.493)   20.071 (5.827)   

Sai_Gon             

Income -0.088 (0.127)   0.052 (0.162)   0.263 (0.138)   

Age -0.036 (0.085)   -0.074 (0.112)   -0.092 (0.079)   

Constant 12.798 (4.665)   14.624 (6.064)   17.021 (4.394)   

Thang_Long             

Income -0.126 (0.135)           

Age -0.006 (0.088)           

Constant 13.740 (4.843)           

Tourism             

Income -0.259 (0.147)           

Age 0.016 (0.080)           

Constant 8.509 (4.389)           

Vinataba             

Income 0.023 (0.150)           
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 (1)    (2)    (3)    

 North    Central    South    

 Parameter 

estimates 

Mean 

price  

coef. 

 Parameter 

estimates 

Mean 

price  

coef. 

 Parameter 

estimates 

Mean 

price  

coef. 

 

Age -0.047 (0.093)           

Constant 15.639 (5.081)           

Illicit_SE555             

Income 0.251 (0.167)   0.352 (0.225)   0.539 (0.216)   

Age -0.075 (0.090)   -0.173 (0.122)   -0.171 (0.095)   

Constant 15.814 (4.889)   20.457 (6.762)   22.343 (5.556)   

Batos             

Income     -0.033 (0.160)       

Age     -0.059 (0.112)       

Constant     13.016 (6.058)       

White_Horse             

Income     0.252 (0.198)       

Age     -0.167 (0.116)       

Constant     21.775 (6.345)       

Prince             

Income     -0.072 (0.154)       

Age     -0.005 (0.108)       

Constant     10.429 (5.841)       

Craven_A             

Income         0.490 (0.190)   

Age         -0.115 (0.095)   

Constant         19.604 (5.394)   

Hero             

Income         0.267 (0.178)   

Age         -0.133 (0.092)   
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 (1)    (2)    (3)    

 North    Central    South    

 Parameter 

estimates 

Mean 

price  

coef. 

 Parameter 

estimates 

Mean 

price  

coef. 

 Parameter 

estimates 

Mean 

price  

coef. 

 

Constant         21.645 (5.227)   

Jet             

Income         0.419 (0.189)   

Age         -0.167 (0.095)   

Constant         23.691 (5.398)   

Hoa_Binh             

Income         0.191 (0.135)   

Age         -0.062 (0.077)   

Constant         14.962 (4.264)   

Khanh_Hoi             

Income         0.198 (0.108)   

Age         -0.013 (0.067)   

Constant         10.330 (3.599)   

Log likelihood -

3088.0 

   -3008.8    -

4135.5 

   

Number of 

choice tasks 

per 

respondent 

8    8    8    

Number of 

participants 

386    380    385    

Notes: Parameter estimates columns report the mean 𝑏 and standard deviation 𝑠 of the log of the random price coefficient. Then the mean 𝛽 of the random price coefficient is 

recovered by applying the transformation 𝛽 = exp (𝑏 + 𝑠2/2), and reported in the mean price coefficient columns. Robust standard errors in parentheses. 
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Table D.2 Full results from the random parameter logit models 

 (1)    (2)    (3)    
 North    Central    South    
 Parameter 

estimates 
Mean 
price  
coef. 

 Parameter 
estimates 

Mean 
price  
coef. 

 Parameter 
estimates 

Mean 
price  
coef. 

 

Price:             
b -1.226 (.) -0.486 (.) -1.373 (.) -0.441 (.) -1.230 (.) -0.565 (.) 

Price:             
s 1.005 (.)   1.052 (.)   1.148 (.)   

Local_SE555             
Income 0.026 (0.066)   0.322 (0.171)   0.862 (0.474)   
Age 0.061 (0.066)   -0.171 (0.077)   -0.192 (0.081)   
Constant 8.483 (3.293)   13.682 (4.346)   16.502 (5.543)   

Sai_Gon             
Income -0.138 (0.061)   0.109 (0.133)   0.561 (0.411)   
Age 0.054 (0.061)   -0.102 (0.064)   -0.149 (0.062)   
Constant 8.475 (2.994)   10.109 (3.624)   13.204 (4.462)   

Thang_Long             
Income -0.182 (0.060)           
Age 0.063 (0.058)           
Constant 10.185 (2.813)           

Tourism             
Income -0.185 (0.159)           
Age 0.086 (0.074)           
Constant 3.607 (4.319)           

Vinataba             
Income -0.095 (0.070)           
Age 0.029 (0.063)           
Constant 11.464 (3.058)           

Illicit_SE555             
Income 0.059 (0.065)   0.376 (0.174)   0.851 (0.474)   
Age 0.034 (0.065)   -0.114 (0.077)   -0.242 (0.082)   
Constant 10.637 (3.113)   11.558 (4.419)   18.600 (5.432)   
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 (1)    (2)    (3)    
 North    Central    South    
 Parameter 

estimates 
Mean 
price  
coef. 

 Parameter 
estimates 

Mean 
price  
coef. 

 Parameter 
estimates 

Mean 
price  
coef. 

 

Batos             
Income     0.083 (0.131)       
Age     -0.044 (0.064)       
Constant     6.105 (3.622)       

White_Horse             
Income     0.348 (0.173)       
Age     -0.190 (0.076)       
Constant     16.559 (4.267)       

Prince             
Income     0.045 (0.119)       
Age     -0.039 (0.057)       
Constant     6.749 (3.229)       

Craven_A             
Income         0.810 (0.469)   
Age         -0.176 (0.073)   
Constant         15.656 (5.213)   

Hero             
Income         0.612 (0.459)   
Age         -0.199 (0.070)   
Constant         17.814 (5.087)   

Jet             
Income         0.745 (0.470)   
Age         -0.237 (0.073)   
Constant         20.509 (5.228)   

Hoa_Binh             
Income         0.514 (0.406)   
Age         -0.119 (0.062)   
Constant         10.884 (4.490)   

Khanh_Hoi             
Income         0.477 (0.349)   
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 (1)    (2)    (3)    
 North    Central    South    
 Parameter 

estimates 
Mean 
price  
coef. 

 Parameter 
estimates 

Mean 
price  
coef. 

 Parameter 
estimates 

Mean 
price  
coef. 

 

Age         -0.042 (0.059)   
Constant         4.303 (4.216)   

Log 
likelihood 

-444.3    -524.3    -637.2    

Number of 
choice tasks 
per 
respondent 

1    1    1    

Number of 
participants 

385    378    385    

 
Notes: Parameter estimates columns report the mean 𝑏 and standard deviation 𝑠 of the log of the random price coefficient. Then the mean 𝛽 of the random price coefficient is 

recovered by applying the transformation 𝛽 = exp (𝑏 + 𝑠2/2), and reported in the mean price coefficient columns. Robust standard errors in parentheses. 
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