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Memorandum 
 

 

To: Prof. Keith Freeland, Professor of Department of Actuarial Science 

From: Stone Luo, game designer 

Date: July 6, 2021 

Re: Work Report: Utilizing Decoy Effect in Online Application Purchases Marketplace 

 

I would like to report to you about my progress on the research I conducted this work 

term. I am in my 1C term and my previous academic term was 1B. This is my first 

report, and I will notify you if there are any revisions or improvements done based on 

this report. 

 

My role in your research has been to price various bundles in game to create the largest 

revenue possible. As part of my job, I have done intensive research on decoy effect. 

This report is a functional study of decoy effect and how it can be utilized when pricing 

for different application bundles and luring customers toward certain desirable choices 

that would be beneficial to company. 

 

University of Waterloo’s Faculty of Mathematics requests that you evaluate this work 

report for accuracy of discussion and analysis as well as overall technical correctness. 

Your assessment along with the report will be submitted to the University’s Math 

Undergrad Office for marking. The combined marks will determine the report’s credit 

status and potential awards.  

 

Thank you very much for your assistance in preparing this report. 

 

Sincerely, 

 

Stone Luo 
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Executive Summary 

The purpose of this report is to show the effort in research and developing 

personal interest during work term. It is to show the instructors that the team have 

worked hard during this coop work term. In addition to the work experience and 

salary, Another purpose is to show the professional enhancement on future career 

path.  

 

To summarize the analysis of the report, there are three major components of the 

report. The report begins by talking about why the mobile gaming industry is thriving. 

The accompanied data proves the arguments. Then the report discusses some methods 

from business and marketing perspective that can best utilize the profit and revenue 

margin of a company. The most notable phenomenon discussed is the decoy effect. 

The pricing strategy of modern popular mobile game all follows the decoy effect 

implicitly. The report estimates the effectiveness of pricing with consideration of 

decoy effect, then it lists a few potential methods which employs the decoy effect. 

 

The conclusion gives a brief summary of the analysis and also some research 

topics that are worth pursuing and going to enhance and restate the arguments from 

this report. 

 

  



1.0 Introduction 

There are almost 5 billion mobile phone users (Turner, 2021), and they are 

downloading trillions of applications on their phones each year. The market for 

mobile applications is tremendous and still under development. Each year, new users 

of smartphone joins the flow and people can hardly resist mobile phone and the 

convenience it provides once they are used to it. The market of mobile apps is 

expected to increase for the next few decades and tend not to be saturated anytime 

soon (Sensor Tower, 2021). 

 

 Mobile users download applications from Google Play Store and Apple Store. 

While they enjoy some free apps, they also purchase in-app purchases and buy 

products offered by the application. The most notable figure of apps is mobile games. 

Game developers rely on in-game purchases heavily. They usually offer free app to 

general user and some freemium feature to users who like to spend money and 

become stronger than general user.  

 

Under this circumstance, the most important thing for a mobile game designer is 

to plan an optimal solution that ensures steady revenue stream from in-game 

purchases while maintaining overall game’s quality and balance (Zhang & R., 2020). 

The research studies this topic from various perspective: marketing, gaming, statistics, 

etc. Together, the goal of the report is to discuss the most plausible optimal solution 



and why it is ideal for a typical mobile game. 

2.0 Analysis 

The major reason for this study is because the lack of experience with pricing 

mobile game products. Most products are electronic and cannot be shown physically, 

which means that the product likely will not cause the developer anything. Pricing the 

product intelligently is very important, as classical economic theory does not apply here. 

The cost curve is always zero regardless of the quantity purchased (Zhang & R., 2020). 

The ideal solution is to maximize unit price and quantity. However, they contradict each 

other. Higher unit price likely causes the quantity purchased to decrease. The urgent 

goal is to find a balance between the two factors and reach Nash equilibrium. 

 

 A major factor to consider is the decoy effect. The decoy effect (DE), first 

introduced by Huber et al. (1982), has been robustly documented across dozens of 

product categories. The analysis uses bundle-level proportional danger framework (a 

regression model commonly used statistical in medical research for investigating the 

association between the survival time of patients and one or more predictor variables) 

(Wu & Cosguner, 2020) by both modeling market-level decoy–dominant detection 

probabilities and the boost in sales upon detection of dominants. Results suggest that 

decoy–dominant detection probabilities are low (11%–25%) (Wu & Cosguner, 2020) 

in the market; however, upon detection, the DE increases dominant bundles’ sale 

hazards significantly (1.8–3.2 times) (Wu & Cosguner, 2020). In terms of the 



managerial significance, the DE substantially increases the game developer’s gross 

profit by 14.3% (Wu & Cosguner, 2020). further conduct simulation studies can help 

understand the DE’s profit impact under various dominance scenarios. 

 

As the phenomenon has only been introduced for 35 years (Hardie, 1993), there is 

no specific research that target the mobile industry. Hence, alternative fields’ research 

is employed to cover the blind spot. This report is the first empirical attempt to quantify 

the widely documented DE in the consumer behavior literature. It is exciting to apply 

the well-developed context-dependent choice theory to real-life data and empirically 

quantify the managerial implications. Accordingly, note that the studied online market 

is a unique setting to test the DE since mobile games have vertical attributes, and decoys 

and dominants are widely observed (Peng, Scott, Prybutok & Sidorova, 2014). That 

being said, it is possible to find other market settings that also allow the DE to be tested. 

For example, it is common that multiple sellers carry different price stickers when 

selling identical products with the same refund policies and warranties in app platforms 

such as Google and Apple, where the more expensive alternatives serve the role of 

decoys. These decoy alternatives may boost the sale likelihood of less expensive and/or 

better condition dominants (Guo & Wang, 2016). Further, to substantiate the effect of 

such decoys on their dominants, these platforms can make decoy–dominant detection 

easier or more difficult by either changing the order of the product listings or 

recommending the products of particular sellers (Roe & Townsend, 2001). However, 

such operations may have practical limitations for platform designers due to creating 



equality concerns and discouraging the participation of smaller sellers. In addition to 

within-product price variation, some producers price their product bundles the same as 

their main product to make the bundle more attractive (Wu & Cosguner, 2020). In the 

future, quantifying the DE across various product categories might help researchers to 

better understand the DE’s limits and boundaries. 

 

Subscriptions Are Common Among Top Grossing Games 

Clearly, utilizing decoy effect in pricing helps the company grows profit margin 

and slightly increases sales. In order to apply that knowledge to mobile game industry, 

some methods are essential to consider. Subscription is a commonly used method 

among top games (Sensor Tower, 2021). Multiple successful mobile games have now 

adopted in-app subscription models. Roblox was one of the pioneers of implementing 

a subscription model, called Builders Club (now Premium), into its mobile game.  



Image source: (Sensor Tower, 2021) 

Newer titles, such as Hunter Assassin, launched with subscriptions from day one. 

In-app subscriptions have the potential to boost revenue for top games. Rise of 

Kingdoms, for instance, saw a 13 percent increase in user spending one month after the 

release of its monthly subscription package (Sensor Tower, 2021). 

 

The effect of subscription method also depends on the type of games. Some genres 

might work out better than others. Approximately 39 percent of top Casino games 

utilize in-app subscriptions, followed by Strategy (35 percent) and RPG (33 percent) 

(Sensor Tower, 2021). Complex titles with heavy user engagement appear to have found 

success using in-app subscriptions to boost revenue along with user retention.  

Image source: (Sensor Tower, 2021) 

Although the gap wasn’t large, subscription based games saw consistently higher 



retention rates than non-subscription games. The difference was most obvious in Q2 

2020 amid COVID-19, when non-subscription games saw a day 7 retention of 13 

percent while subscription-based games saw a higher retention of 13.7 percent (Becker, 

2020). Collect player feedback on subscription products using App Intelligence’s 

Review Analysis feature, which derives insights from user experience so developer can 

make data-driven decisions on product improvements. 

  



3.0 Conclusion 

This research estimates the size of mobile game market, discusses the 

effectiveness of decoy effect, and suggests some methods that utilize decoy effect 

implicitly. The estimation of a proportional hazard model (derived from consumer 

primitives) with embedded market-level decoy–dominant detection probabilities and 

the sales boost upon dominant detection (i.e., the DE) is done with supporting data. 

The result shows that, the market-level probability of detecting decoys or dominants 

is quite low (11%–25%). However, upon a dominant is detected, its sale hazard 

increases by 1.8 to 3.2 times. Thus, The research empirically validates the existence of 

the DE in a real product market. Model estimates quantifies the profit impact of the 

DE and finds that it improves the retailer’s gross profit by 14.3% (Wu & Cosguner, 

2020). 

Furthermore, subscription is a good option to apply dominance on. The method 

has high elasticity and is becoming a prevalent method that top games all use. The 

relationship between decoy effect and subscription and other decoy products is also 

obvious as shown in anaylsis. 

To go further and beyond, more research can be done on decoy effect. The 

research is lacking credible data. The customer feedback collected is partially biased. 

The fact that they were willing to participate in the survey already shows that they 

trust the product and are more likely to make the decoy effect look more effective 

than it really does. 



4.0 Recommendations 

There are multiple directions that can be pursued to extend the understanding of 

the relation between DE and mobile industry. One direction is to investigate how 

consumers learn and respond to decoy– dominant relationships in their search process. 

Researchers face significant modeling challenges in the current context given the 

combined nature of the data. Future research could potentially address such issues 

when consumer-level search data are available. Another direction is to jointly model 

demand and supply. This study is less focused with the suppliers’ optimal pricing 

decisions in the store application since the focus is on the demand side. Modeling the 

suppliers’ pricing decisions under the DE could be an avenue for future study if such 

supplier information is released. A third direction is to consider the DE across 

multiple app stores since consumers might search products from different platforms. 

Finally, as Bell and Lattin (2000) studied the impact of price response heterogeneity 

in quantifying loss aversion, it is worthwhile to investigate the same factor for the DE. 

This was partially achieved in this study by allowing the DE to differ across diamond 

price segments. When consumer-level panel data are available, the heterogeneity in 

both price responses and the DE could be better formulated in the future.  
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