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Framework for Marketing and Communication  
Mix in a Multichannel Environment

Evaluate the Effectiveness of  Marketing/Communication Mix

Study Customers’ Channel Choice Behavior 

Explore the Effectiveness of  Digital Media Marketing

Efficient Allocation of Marketing Budgets

Research Agenda



Dissertation: Three Essays 

# Title

1
Investigating the Impact of  Multiple Marketing and 

Communication Mix in a Multichannel Environment

2

The Role of  Communication Media, Marketing Mix and 

Consumer Intrinsic Variables on Channel Choice

3

What Makes Emails Click: The Impact of  Electronic Media 

on Consumer Choice in an Integrated Marketing 

Environment



Investigating the Impact of  Multiple 
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Multichannel Environment



Research Agenda
Effects of Marketing and Communication Mix

Marketing Activities 

Price

Promotions

Multiple Communication Methods
Traditional (e.g., television)

New (e.g., emails)

Interactions & Dynamics



Research Agenda
Effects of Marketing and Communication Mix

Marketing Activities 

Price

Promotions

Multiple Communication Methods
Traditional (e.g., television)

New (e.g., emails)

Interactions & Dynamics

Consumer Decisions
Channel Choice (where to buy)

Category Incidence (whether/what to buy)

Quantity/Order-size Decision (how much to buy)

Multiple Categories



Background
Channel Comparisons

Channel and Consumer Characteristics (Balasubramanian, 

Raghunathan and Mahajan 2005; Burke 2000)

Category Characteristics (Chu , Chintagunta and Cebollada 2008; 

Chintagunta, Chu and Cebollada 2012)

Channel Dynamics (Ansari, Mela and Neslin 2007)

Role of Communication (traditional) Media
Verhoef and Donkers (2005); Thomas and Sullivan (2005); 

Villanueva, Yoo and Hanssens (2008)

Optimal Resource Allocation
Kushwaha and Shankar (2008)

  



Conceptual Framework

Multichannel Consumer 

Shopping Behavior

Channel Choice Purchase Incidence Quantity Decision

Where to Buy    

Online & Offline

What to Buy    

Multiple Categories

How much to Buy    

Order Size
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Model: Category Incidence
Consumer h purchasing in category k using 

channel c at time t (Multivariate Choice)
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Model: Quantity Decision
Consumer h purchasing in category k using 

channel c at time t (Quantity Decision)
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Model: Communication Dynamics (Decay and Stock)
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Model: Marketing Mix Dynamics

Category ExperienceBase Sensitivity
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Model: Other Details
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Model: Observed and Latent Relationship

Channel Choice: Binary Probit
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Model: Observed and Latent Relationship

Channel Choice: Binary Probit

Incidence and Quantity: Type II Tobit
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Model Estimation

Bayesian Inference using MCMC Methods

Conjugate Priors for the Parameters

MH-algorithm for Drawing Decay 
Parameters

50,000 Draws with a Burn-in of 40,000



Data

Wine and Spirits

Wine, Spirits and Liquor 

 (WSL) Sold only in Special 

 Licensed (Private) Stores

Can Ship only In-State 

Cannot Sell Beer

Supermarkets Cannot Sell WSL Products

Returns of WSL Products not Permitted



Data: (2)
Scanner Data from a Retailer in NY state

January 2008 to July 2010

Two Main Categories
Wines 

Spirits 

Both Offline/Online Consumers
Pure Offline (400)

Pure Online (50)

Online and Offline (50)



Data: (3)
Communication Mix Variables

Traditional 

Catalogs

Newspaper

Television

Radio

New
Email 

Educational Programs

Informational Shelf Talkers (ISTs)

Web Advertisements

Marketing Mix Variables 
Price 

Various Promotions



Data Descriptive

Pairwise Category Incidences

Purchase Quantity

Wine Spirit

Wine 6,830 …

Spirit 3,771 2,804

Mean Median SD

Wine (ml) 3,273 1,500 2,978

Spirit (ml) 1,170 750 1,374



Data Descriptive: (2)
Marketing Mix

Communication Mix

Category Price ($/ml) Promotion Depth (%)

Wine 0.015 40.82

Spirit 0.021 37.04

Variable Mean SD

Emails (per month) 6.17 1.74

Catalog (per year) 3.93 0.57

Educational Prog. (per month) 3.12 4.66

Newspaper Ad (per week) 2.02 1.06



Results – Channel Choice

Offline Channel

Posterior Mean

Intercept (𝜌𝑐
ℎ) -0.69

Store Distance (𝜅𝑐
ℎ) -0.17

Temperature (𝜋𝑐
ℎ) 0.26

Precipitation (𝜑𝑐
ℎ) -0.31

Channel Familiarity (𝜏𝑐
ℎ) 0.10

*Significant estimates are denoted in boldface  



Results – Marketing Mix

Incidence Order-Size

Wine Spirit Wine Spirit

Intercept 3.48 2.82 4.89 1.82

Price -5.20 -5.58 -3.18 -3.83

Promotion 3.22 0.49 2.01 0.47

Holidays 0.28 0.18 0.14 0.10

*Significant estimates are denoted in boldface  



Results – Communication Mix

Incidence Order Size

Wine Spirit Wine Spirit

Email 0.68 0.80 1.01 0.69

Catalog 0.42 0.39 2.61 2.28

EduProg 0.18 -0.15 2.27 -1.67

Newspaper 1.18 1.11 0.27 0.23

Television 1.01 4.77 0.94 0.75

Radio 1.54 1.86 0.37 0.18

ISTs 0.61 0.59 0.65 0.57

Web-Ads 4.52 0.55 0.91 0.50

*Significant estimates are denoted in boldface  
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Results – Communication Mix: Interactions

Incidence Order-Size

Wine Spirit Wine Spirit

Email-Email 0.61 0.60 2.19 1.63

Cat-Cat 0.99 0.24 1.37 0.26

Edu-Edu 0.13 -1.14 0.85 0.65

Tel-Tel 2.90 3.13 3.60 2.63

Email-Cat 1.74 -1.61 0.07 0.11

Cat-News 0.21 -0.18 0.05 0.05

Tel-Email 0.88 0.87 0.42 0.32

Tel-Cat 4.96 4.81 1.21 0.95

Tel-News 0.48 0.48 0.12 0.09

*Significant estimates are denoted in boldface  
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Results – Dynamics
Communication Mix: Decay Parameters 

Incidence Order-Size

Wine Spirit Wine Spirit

Email 0.19 0.12 0.49 0.47

Catalog 0.35 0.43 0.40 0.49

EduProg 0.84 0.11 0.50 0.45

Newspaper 0.67 0.66 0.43 0.52

Television 0.25 0.23 0.51 0.53

Radio 0.21 0.20 0.45 0.56

Marketing Mix: Dynamics (Posterior Mean)

Incidence Order-Size

Wine Spirit Wine Spirit

Price*ln(CatExp) 0.28 0.19 0.13 0.15

*Significant estimates are denoted in boldface  
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Summary of Results
Channel Choice

Communication Mix
New Media are Important

Significant Interactions among Traditional and New Media

Communication Decay

In-store and Web Marketing Activities act Synergistically

Marketing Mix have Significant Effects

Categories are Substitutes



Managerial Implications
Media Selection

Traditional Media

New Media 

Role of Marketing Efforts
Inducing Consumers to Buy

Encouraging How Much to Buy

IMC Strategy  
Media Planning (e.g., Scheduling, Selection and Targeting)

Synergistic Effects of Marketing/Communication Activities 



The Role of  Communication Media, 

Marketing Mix and Consumer Intrinsic 

Variables on Channel Choice



Research Agenda
Factors Influencing Multichannel Shopping 

Consumer Intrinsic Variables
Demographics

Psychographics

Behavioral

Multiple Marketing Tools
Marketing Mix (e.g., price, promotions) 

Communication Mix

Customer Lifetime Value

Superior Targeting



Background
Multichannel Customer Management

Balasubramanian, Raghunathan, and Mahajan 2005; Neslin and 

Shankar 2009

CLV (Kumar 2010)

Customer Channel Choice
Kumar and Venkatesan 2005

Customer Channel Migration
Ansari, Neslin, and Mela 2007

Differential Customer Responses
Price (Chu, Chintagunta, and Cebollada 2007)

Benefits of shopping (Forman, Ghose, and Goldfarb 2004)

Incidence and order-size (Lewis, Singh, and Fay 2006)



Conceptual Framework



Modeling Framework
Channel Choice

C C C C

hjt hj hj hjt hj hjt hj hjt hjtU X W Z    = + + + +

X

Marketing Mix 

Variables

W

Environmental

Variables

Z

Consumer Intrinsic

Variables



Modeling Framework
Channel Choice

Interpurchase Timing

C C C C
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Modeling Framework
Channel Choice

Interpurchase Timing

Quantity Choice

C C C C

hjt hj hj hjt hj hjt hj hjt hjtU X W Z    = + + + +
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Marketing Mix 

Variables
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Z
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Model Estimation

Bayesian Inference Using MCMC Methods

Conjugate Priors for the Parameters

MH-Algorithm when Full Conditional 
Posterior Distribution is of Unknown Form



Data

Scanner Panel Data

Survey Data
Sent to 5000 Consumers

Received 1290 Responses

Survey Questions
Internet Usage

Media Usage

Multi-Channel Shopping Attitudes

Activity on Social Media Sites

Demographics 



Results – Channel Choice
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Results – Inter-purchase Timing
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Results – Quantity Decision



Results – Quantity Decision



Summary of Results

Channel Choice 
Shopping Convenience

Shopping Enjoyment 

Website Navigational Comfort

Internet Risk

Privacy Concern 

Interpurchase Timing
Financial Security Concern

Sales Consciousness

Quantity Decision 
Innovativeness 



What Makes Emails Click: The Impact of  

Electronic Media on Consumer Choice in 

an Integrated Marketing Environment



Research Agenda
Effectiveness of Email Campaigns

Email Contents  (e.g., subject line, layout, images etc.)

Email Activities  (e.g., click-through rate, view rate, forwarding)

Perceptions of Email Campaigns

Interplay with Other Marketing Mix
Advertising (e.g., TV ads)

Promotions (e.g., Weekly specials)

Impact on Sales
Both Direct and Indirect



Model

Campaign Level Responses
Number of Emails Opened

Number of Emails Unsubscribed

Purchase Amount ($)

Responses Modeled Jointly

Bayesian Estimation



Data

Email Campaigns 

Two years (2008-2010)

Coding of Email Attributes
Subject Line Length 

Number of Images 

Number of Links

Time Gap



Data Descriptive



Results – Open and Unsubscribe



Results – Open and Unsubscribe



Results – Sales



Results – Sales



Summary of Results

Email Campaign 
Design

Execution 

Impact on Sales
Direct

Indirect



Overall Conclusions

Study of New Marketing Environment   
Multichannel 

Multiple Communications
 

Channel Choice 
Consumer Characteristics

Design of Marketing Communication 
Email 



Thank You



Appendix: Essay I



Simplifying Communication Media 

Aspects of Communication 
Decay Effect

Stock Effect

Interactions

Assumptions
Communication of a Given Type has same Effect

e.g., all individual emails have same effects

Communications are Exchangeable

e.g., all emails received  within a week have same effect

Recursive Definition of Direct and Indirect 
effects



Simplifying Communication Media: (2) 

𝑓1 𝐼𝑘𝑐𝑡
ℎ =  𝐶𝑂𝑀𝐼𝑘ℎ𝑡 = ෍

𝑖∈𝐼

𝛿ℎ𝑘𝐼𝜆𝐼𝑘
𝑟ℎ𝑖𝑡 𝑑ℎ𝑖𝑡

The effect of all communications in a group has same effect (𝛿ℎ𝑘𝐼) 

𝐶𝑂𝑀𝐼𝑘ℎ𝑡 = 𝛿ℎ𝑘𝐼  ෍

𝑖∈𝐼

𝜆𝐼𝑘
𝑟ℎ𝑖𝑡 𝑑ℎ𝑖𝑡

Recursive definition for term in summation

𝑅𝐶𝑂𝑀𝐼𝑘ℎ𝑡 = ෍

𝑖∈𝐼

𝜆𝐼𝑘
𝑟ℎ𝑖𝑡 𝑑ℎ𝑖𝑡 



Simplifying Communication Media: (3) 

Week 1

Week 2

𝑅𝐶𝑂𝑀𝐼ℎ𝑘1 =  ෍

𝑖∈𝐼

𝑑ℎ𝑖1 = 𝑁𝐼ℎ1

𝑅𝐶𝑂𝑀𝐼ℎ𝑘2 = 𝑁𝐼ℎ2 +  𝜆𝐼𝑘𝑅𝐶𝑂𝑀𝐼ℎ𝑘1

Week t 𝑅𝐶𝑂𝑀𝐼ℎ𝑘𝑡 = 𝑁𝐼𝑡 +  𝜆𝐼𝑘𝑅𝐶𝑂𝑀𝐼ℎ𝑘𝑡−1

Own Interaction

𝑔1 𝐼𝑘𝑐𝑡
ℎ 𝐼𝑘𝑐𝑡

ℎ =  𝐶𝑂𝑀_𝐶𝑂𝑀𝐼ℎ𝑘𝑡 =  ෍

𝑖,𝑖′∈𝐼,𝐼′

𝛿ℎ𝑘𝐼𝐼𝜆𝐼𝑘
𝑟ℎ𝑖𝑡𝜆

𝐼𝑘

𝑟
ℎ𝑖′𝑡𝑑ℎ𝑖𝑡𝑑ℎ𝑖′𝑡



Simplifying Communication Media: (4) 

The effect of all communications in a group has same effect (𝛿ℎ𝑘𝐼)

Recursive definition for term in summation

𝐶𝑂𝑀_𝐶𝑂𝑀𝐼ℎ𝑘𝑡 =  𝛿ℎ𝑘𝐼𝐼 ෍

𝑖,𝑖′∈𝐼

𝜆𝐼𝑘
𝑟ℎ𝑖𝑡𝜆

𝐼𝑘

𝑟
ℎ𝑖′𝑡𝑑ℎ𝑖𝑡𝑑ℎ𝑖′𝑡

𝑅𝐶𝑂𝑀_𝐶𝑂𝑀𝐼ℎ𝑘𝑡 =  ෍

𝑖,𝑖′∈𝐼

𝜆𝐼𝑘
𝑟ℎ𝑖𝑡𝜆

𝐼𝑘

𝑟
ℎ𝑖′𝑡𝑑ℎ𝑖𝑡𝑑ℎ𝑖′𝑡



Simplifying Communication Media: (5) 

Week 1

Week 2

Week t

𝑅𝐶𝑂𝑀_𝐶𝑂𝑀𝐼ℎ𝑘1 =  ෍

𝑖,𝑖′∈𝐼

𝑑ℎ𝑖𝑡𝑑ℎ𝑖′𝑡 =
𝑁𝐼ℎ1

2
=

𝑁𝐼ℎ1(𝑁𝐼ℎ1 − 1)

2

𝑅𝐶𝑂𝑀_𝐶𝑂𝑀𝐼ℎ𝑘2 =
𝑁𝐼ℎ2(𝑁𝐼ℎ2 − 1)

2
+  𝑁𝐼ℎ2𝜆𝐼𝑘𝑁𝐼ℎ1 +  𝜆𝐼𝑘

2
𝑁𝐼ℎ1(𝑁𝐼ℎ1 − 1)

2

𝑅𝐶𝑂𝑀_𝐶𝑂𝑀𝐼ℎ𝑘2 =
𝑁𝐼ℎ2(𝑁𝐼ℎ2 − 1)

2
+  𝑁𝐼ℎ2𝜆𝐼𝑅𝐶𝑂𝑀𝐼ℎ1 +  𝜆𝐼

2𝑅𝐶𝑂𝑀_𝐶𝑂𝑀𝐼ℎ𝑘1

𝑅𝐶𝑂𝑀_𝐶𝑂𝑀𝐼ℎ𝑘𝑡 =
𝑁𝐼ℎ𝑡(𝑁𝐼ℎ𝑡 − 1)

2
+  𝑁𝐼ℎ𝑡𝜆𝐼𝑘𝑅𝐶𝑂𝑀𝐼ℎ𝑘𝑡−1 +  𝜆𝐼𝑘

2 𝑅𝐶𝑂𝑀_𝐶𝑂𝑀𝐼ℎ𝑘𝑡−1

Cross Interaction

𝑅𝐶𝑂𝑀𝐼ℎ𝑡_𝐶𝑂𝑀𝐼′ℎ𝑡 = 𝑅𝐶𝑂𝑀𝐼ℎ𝑡 × 𝑅𝐶𝑂𝑀𝐼′ℎ𝑡



Essay I – Simulation Study



Simulation Study: Media Planning
Media Scheduling

*Reallocation of existing resources           †Reallocation with simulating the amount     

Percentage Change in Quantity

Continuous 

Campaign

Burst 

Campaign

Pulsing

Campaign

Wine Spirit Wine Spirit Wine Spirit

Email* 0.5305 0.4727 0.0077 0.0239 1.0425 0.4907

Catalog† 0.0258 0.0086 1.6615 0.4348 1.6747 0.0930

EduProg† 1.6362 -0.0386 0.0675 -0.0338 1.6725 -0.0062

Newspaper* 0.9079 0.4816 0.0053 0.0003 0.9140 0.4842

Television* 0.4352 0.4470 0.0060 0.0003 0.4515 0.4488

Radio* 0.4276 0.0523 0.0006 0.0047 0.4289 0.0484



Simulation Study (2): Media Planning
Media Targeting

Percentage Change in Quantity

Pure Online

Consumer

Pure Offline

Consumers

Multichannel

Consumers

Wine Spirit Wine Spirit Wine Spirit

Email 0.0109 0.0045 0.6986 0.1302 1.4138 0.3934

Catalog 0.0188 0.0545 0.8040 0.5983 2.0688 0.7509

EduProg NA NA 0.9414 -0.0291 0.9345 0.0004



Simulation Study (3): Media Planning
Media Selection: Dispersion vs. Concentration

Strategy Media Selection

Mix-1 Traditional Communication Media (Television, Newspaper, and Radio)

Mix-2 New Communication Media (Email, Catalog, and Educational Program)

Mix-3 Mixed Media (Newspaper, Email, Catalog)

Mix-4 Mixed Media (Television, Email, Catalog)

Mix-5 Mixed Media (Television, Newspaper, Email, Catalog)
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