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Literature Review
	Authors
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	Article Type
	Method
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	Impact of Artificial Intelligence Investment on Firm Value
	AI in Operations Management
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	Event Study
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	Artificial Intelligence in Marketing: Topic Modeling, Scientometric Analysis, and Research Agenda
	AI in Marketing
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	Using AI Predicted Personality to Enhance Advertising Effectiveness
	AI in Advertising
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	Two Studies. Mixed Methods
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	Call Me Maybe: Methods & Practical Implementation of Artificial Intelligence in Call Centre Arrivals´ Forecasting
	AI in Business
	Empirical
	Model Comparison of ML Methods 
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	An Integrated Artificial Intelligence Framework for Knowledge Creation & B2B Marketing Rational Decision Making for Improving Firm Performance
	AI in B2B
	Empirical
	Online Survey, 219 South African Automotive Companies
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	Conversational Commerce: Entering the Next Stage of AI-Powered Digital Assistants
	AI in Business
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	Understanding Consumers´ Acceptance of Automated Technologies in Service Encounters: Drivers of Digital Voice Assistants Adoption
	AI in Service
	Empirical
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	AI in Retail
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	AI in Business
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	AI in Business
	Conceptual/ Theoretical
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	Reshaping the Contexts of Online Customer Engagement Behavior via Artificial Intelligence: A Conceptual Framework
	AI in Service
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	Puntoni, Reczek, Giesler & Botti (2021)
	Consumers & Artificial Intelligence: An Experiential Perspective
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	Conceptual/ Theoretical
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	AI in Management
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	AI in Marketing
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	AI in Organizations
	Conceptual/ Theoretical
	

	Pantano & Pizzi (2020)
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	AI in Retail
	Empirical
	Analysis of Chatbot Patents in the Past 20 Years

	Pillai, Sivathanu & Dwivedi (2020)
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	AI in Retail
	Empirical
	Survey 
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	New Approaches to Psychographic Segmentation
	AI in Marketing
	Empirical 
	Natural Language Processing Analysis & Automated Text Aanalysis 

	Rai (2020)
	Explainable AI: From Black Box to Glass Box
	AI in Marketing
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	Rust (2020)
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	AI in Marketing
	Conceptual/ Theoretical
	

	Sohrabpour, Oghazi, Toorajipour & Nazarpour (2020)
	Export Sales Forecasting Using Artificial Intelligence
	AI in Sales
	Empirical
	Genetic Programming

	Tong, Luo & Xu (2020) 
	Personalized Mobile Marketing Strategies
	AI for Personalizing Mobile Marketing
	Conceptual/ Theoretical
	

	Agrawal, Gans & Goldfarb (2019)
	Artificial Intelligence: The Ambiguous Labor Market Impact of Automating Prediction
	Economics of AI
	Conceptual/ Theoretical
	

	Baryannis, Dani & Antoniou (2019)
	Predicting Supply Chain Risks Using Machine Learning: The Trade-off Between Performance & Interpretability
	Supply Chain Management
	Empirical
	Case Study

	Brill, Munoz & Miller (2019)
	Siri, Alexa, and Other Digital Assistants: A Study of Customer Satisfaction with Artificial Intelligence Applications
	AI in Marketing
	Empirical
	Survey PLS-SEM Analysis

	Brock & Von Wangenheim (2019)
	Demystifying AI: What Digital Transformation Leaders Can Teach You About Artificial Intelligence
	AI in Management
	Empirical
	Case Study

	Duan, Edwards & Diwedi (2019)
	Artificial Intelligence for Decision Making in the Era of Big Data – Evolution, Challenges & Research Agenda
	AI in Management
	Conceptual/ Theoretical
	

	Kim, Schmitt & Thalmann (2019)
	Eliza in the Uncanny Valley: Anthropomorphizing Consumer Robots Increases their Perceived Warmth but Decreases Liking
	Consumer Perceptions of Embodied AI
	Empirical
	Experiments

	Luo, Tong, Fang & Qu (2019)
	Frontiers: Machines vs. Humans: The Impact of Artificial Intelligence Chatbot Disclosure on Customer Purchases 
	Chatbot Disclosure
	Empirical
	Field Experiment Data 

	Huang & Rust (2018)
	Artificial Intelligence in Service
	AI in Services
	Conceptual/ Theoretical
	

	Kietzmann, Paschen & Treen (2018)
	Artificial Intelligence in Advertising: How Marketers can Leverage Artificial Intelligence Along the Consumer Journey
	AI in Advertising
	Commentary
	

	Syam & Sharma (2018)
	Waiting for a Sales Renaissance in the Fourth Industrial Revolution: Machine Learning & Artificial Intelligence in Sales Research & Practice
	AI in Sales 
	Conceptual/ Theoretical
	

	Kumar, Dixit, Javalgi & Dass (2016)
	Research Framework, Strategies, and Applications of Intelligent Agent Technologies (IATs) in Marketing
	AI Adoption in Marketing
	Empirical
	Qualitative, Grounded Theory



Internet Appendix II
Variable Definition
	Variable Name
	Construction

	SALE/Asset
	Sales scaled by total assets.

	NI
	Net profit before extraordinary items.

	NI/Sales (ROS)
	Net profit scaled by sales.

	NI/30% of SGA 
	Net profit scaled by 30%SGA.

	AI Focus
	Percentage of AI words in 10-K filings.

	Size
	Natural log of total asset.

	Intangible
	(30% of SGA + change in intangible expense from previous fiscal year + research and development expenditure) scaled by total assets. This measure is adopted from Peters and Taylor (2017).

	Leverage (Ltd)
	Short term debt plus long-term debt scaled by total assets.

	Growth Opportunities (MTB)
	Market value of equity to book value of equity. Market value of equity is end of fiscal year stock price multiplied by total number of share outstanding.

	Liquidity 
	Cash scaled by total assets or cash scaled by total assets.

	Tangible
	Gross property plant and equipment scaled by total assets.

	Risk
	 4 year moving standard deviation of earnings per share.

	HHI (Competition)
	Herfindahl index. Measure of competition.

	30% of SGA
	30% of selling and general administrative expense (after subtracting research and development expenses from SGA).

	ADV/Asset
	Advertising expense scaled by total assets.

	SALES/EMP
	Ratio of Sales to total number of employees.

	NI/EMP
	Ratio of net profit to total number of employees.

	Ln(EMP)
	Natural log of number of employees.






Internet Appendix III
AI terms
	Pattern recognition
	Robotic process automation
	Predictive analytics
	Data pipelines
	MathWorks

	Speech recognition
	Robotic
	Cognitive framework
	Python
	Databricks

	OCR
	Robot
	Cognitive services
	TensorFlow
	H20.ai

	Handwriting recognition
	Artificial Intelligence
	Machine learning model
	Google cloud platform
	Datarobot

	Facial recognition
	Deep learning
	Machine learning framework
	Tensor 
	Amazon Machine Learning

	Natural Language Processing
	Neural network
	Model training
	Tensor Processing Unit
	Google Cloud Machine Learning

	Natural Language Understanding
	Artificial neural network
	Customer segmentation
	TPU
	IBM Watson

	Intent classification
	Convolutional neural network
	Personalization engines
	Cuda
	Microsoft Azure Machine Learning

	Slot filling
	Recurrent neural network
	Inferencing
	Dialogflow
	Azure cognitive toolkit

	Entity recognition
	Generative adversarial network
	Embedding
	Word2Vec
	Apache SystemML

	Semantic translation
	Feedforward network
	Algorithm
	Doc2Vec
	Apache Spark MLlib

	Machine translation
	Machine learning
	Automation
	GloVe
	Apache Mahout

	Chatbot
	Supervised machine learning
	Data science
	Universal Sentence Encoding
	Caffe

	Autonomous agent
	Unsupervised machine learning
	Data acquisition
	Embeddings from language models
	OpenNN

	Language identification
	Supervised learning
	Data processing
	Neural network language model
	Torch

	Named entity extraction
	Unsupervised learning
	Modelling
	Latent semantic analysis
	Deeplearning4j

	Named entity recognition
	Reinforcement learning
	AI Operations
	Vector space models
	Veles

	Relationship extraction
	Model registry
	AIOps
	Deep averaging network
	Theano

	Terminology extraction
	Model manifestation
	Machine Learning Ops
	Prediction
	Scikit learning

	Semantic web
	Model servicing
	MLOps
	Clustering engine
	PyTorch

	Computer vision
	Model monitoring
	Machine Learning ontologies
	Topic modelling
	Keras

	Object recognition
	Model validation
	AI ethics
	RapidMiner
	Pandas

	Intelligent word recognition
	Transfer learning
	Machine Learning bias
	KNIME
	

	Intelligent image analysis
	Oneshot learning
	Machine bias
	Alteryx
	

	Image processing
	Pooling
	Training data
	SAS
	





Internet Appendix IV
Phase 1: Inductive 
Profile of Experts used to Induce AI terms
	Job title
	Age
	Gender
	Highest qual
	Experience (years)
	AI-specific experience

	Emergent Technologies Manager
	42
	M
	HND
	24
	Senior management of emergent technology team. Significant experience associated with developing AI based strategy, core capabilities, skills, knowledge and underpinning technologies through research, development and experimentation.

	Director – Channels & Experience
	42
	F
	Advanced Dip
	24
	Led teams using AI to deliver student-facing engagement channels aimed at enhancing customer experience.

	Project Manager
	45
	F
	Bachelor/
HDip
	22
	Management of six AI related proof-of-concepts covering NLP, computer vision and video analytics and predictions modelling.

	Developer/
Engineer
	29
	M
	Masters
	5.5
	1.5 years – research and development associated with the application of NLP, clustering and predictions modelling.

	AI Developer
	36
	M
	PhD
	11
	11 years – research into data science, machine learning and deep learning. Significant experience in AI applications.

	Chief Digital Officer
	52
	M
	Masters
	30
	Executive, strategy, vision for a range of AI based projects. Received multiple awards for development of AI based tools and for IT management in services and tech industries.



What was requested: The experts were asked to provide an exhaustive list of words associated with AI. In particular, combinations of words, phrases and acronyms associated with AI, Machine Learning, cognitive computing and natural language processing (NLP).

Phase 2: Deductive 
We then cross-referenced the above list from the experts with several online sources:
https://dzone.com/articles/ai-glossary
https://business.twitter.com/en/blog/artificial-intelligence-terms-marketers-need-to-know.html
https://www.nytimes.com/2018/10/18/business/an-ai-glossary.html
https://learn.g2.com/artificial-intelligence-terms

Internet Appendix V
Bootstrap Analysis Results of Section 5.1: Validation of AI Focus
	AI Terms
	P-value of mean difference between quintile 1 and 5 of AI terms for R&D scaled by Total Asset
	P-value of mean difference between quintile 1 and 5 of AI terms for SGA scaled by Total Asset

	pattern recognition  
	0.000
	0.000

	speech recognition  
	0.000
	0.000

	ocr   
	0.001
	0.002

	handwriting recognition  
	0.000
	0.841

	facial recognition  
	0.000
	0.000

	natural language processing 
	0.000
	0.000

	natural language understanding 
	0.173
	0.006

	entity recognition  
	0.000
	0.000

	machine translation  
	0.101
	0.170

	chatbot   
	0.054
	0.001

	semantic web  
	0.001
	0.347

	computer vision  
	0.000
	0.004

	object recognition  
	0.044
	0.153

	intelligent image analysis 
	0.000
	0.000

	image processing  
	0.000
	0.000

	robotic process automation 
	0.928
	0.412

	robotic   
	0.000
	0.000

	robot   
	0.000
	0.000

	artificial intelligence  
	0.000
	0.000

	deep learning  
	0.000
	0.001

	neural network  
	
	0.009

	artificial neural network 
	0.951
	0.245

	convolutional neural network 
	0.101
	0.499

	machine learning  
	0.000
	0.000

	supervised machine learning 
	0.001
	0.000

	unsupervised machine learning 
	0.000
	0.000

	supervised learning  
	0.000
	0.000

	reinforcement learning  
	
	0.346

	model manifestation  
	0.448
	

	model servicing  
	0.000
	0.970

	model monitoring  
	0.000
	0.000

	model validation  
	0.000
	0.000

	pooling   
	0.000
	0.000

	predictive analytics  
	0.304
	0.236

	cognitive services  
	0.085
	0.575

	model training  
	0.011
	0.139

	customer segmentation  
	0.000
	0.000

	inferencing   
	0.000
	0.770

	embedding   
	0.000
	0.000

	algorithm   
	0.000
	0.000

	automation   
	0.000
	0.000

	data science  
	0.000
	0.013

	data acquisition  
	0.005
	0.001

	data processing  
	0.000
	0.000

	modelling   
	0.034
	0.005

	ai operations  
	0.000
	0.948

	training data  
	0.447
	0.610

	data pipelines  
	0.058
	0.002

	python   
	0.054
	0.014

	tensorflow   
	0.043
	0.011

	google cloud platform 
	0.000
	0.015

	tensor   
	0.093
	0.211

	tpu   
	0.000
	0.000

	cuda   
	
	0.171

	glove   
	0.009
	0.104

	rapidminer   
	0.000
	0.000

	knime   
	0.000
	0.000

	alteryx   
	0.000
	0.001

	sas   
	0.047
	0.001

	mathworks   
	0.000
	0.000

	databricks   
	0.004
	0.031

	datarobot   
	0.000
	0.000

	amazon machine learning 
	0.000
	0.000

	ibm watson  
	0.019
	0.095

	apache mahout  
	0.000
	0.000

	caffe   
	0.435
	0.025

	torch   
	0.005
	0.008

	veles   
	0.000
	0.000

	pandas   
	0.425
	0.418

	Number of AI terms for which mean difference is computed
	66
	68

	Number of AI terms for which mean difference is not significant
	8
	18



Internet Appendix VI
Most Frequently used AI Terms Across Industry and Year
	Year
	Consumer Non-Durables
	Consumer Durable
	Manufacturing 
	Oil, Gas & Coal
	Chemicals & Allied
	Business Equipment
	Telephone & Television
	Utilities
	Wholesale, Retail
	Healthcare, Medical
	Finance
	Mines, Constructions

	2005
	SAS
	ROBOT
	AUTOMATION
	DATA ACQUISITION
	SAS
	AUTOMATION
	POOLING
	DATA PROCESSING
	DATA PROCESSING
	AUTOMATION
	DATA PROCESSING
	DATA PROCESSING

	2006
	SAS
	SAS
	AUTOMATION
	DATA ACQUISITION
	SAS
	AUTOMATION
	POOLING
	DATA PROCESSING
	DATA PROCESSING
	AUTOMATION
	DATA PROCESSING
	DATA PROCESSING

	2007
	SAS
	SAS
	AUTOMATION
	DATA ACQUISITION
	SAS
	AUTOMATION
	POOLING
	DATA PROCESSING
	DATA PROCESSING
	SAS
	DATA PROCESSING
	DATA PROCESSING

	2008
	SAS
	SAS
	AUTOMATION
	DATA ACQUISITION
	SAS
	AUTOMATION
	POOLING
	DATA PROCESSING
	DATA PROCESSING
	SAS
	DATA PROCESSING
	DATA PROCESSING

	2009
	SAS
	SAS
	AUTOMATION
	DATA ACQUISITION
	SAS
	AUTOMATION
	POOLING
	AUTOMATION
	DATA PROCESSING
	SAS
	DATA PROCESSING
	AUTOMATION

	2010
	SAS
	SAS
	AUTOMATION
	DATA ACQUISITION
	SAS
	AUTOMATION
	POOLING
	DATA PROCESSING
	DATA PROCESSING
	ROBOTIC
	DATA PROCESSING
	AUTOMATION

	2011
	POOLING
	SAS
	AUTOMATION
	DATA ACQUISITION
	SAS
	AUTOMATION
	POOLING
	DATA PROCESSING
	DATA PROCESSING
	ROBOTIC
	DATA PROCESSING
	AUTOMATION

	2012
	SAS
	SAS
	AUTOMATION
	DATA ACQUISITION
	SAS
	AUTOMATION
	POOLING
	AUTOMATION
	DATA PROCESSING
	ROBOTIC
	DATA PROCESSING
	AUTOMATION

	2013
	SAS
	SAS
	AUTOMATION
	DATA ACQUISITION
	SAS
	AUTOMATION
	POOLING
	DATA PROCESSING
	DATA PROCESSING
	ROBOTIC
	DATA PROCESSING
	SAS

	2014
	SAS
	SAS
	AUTOMATION
	DATA ACQUISITION
	SAS
	AUTOMATION
	AUTOMATION
	AUTOMATION
	AUTOMATION
	ROBOTIC
	DATA PROCESSING
	SAS

	2015
	GloVe
	SAS
	AUTOMATION
	DATA ACQUISITION
	SAS
	AUTOMATION
	AUTOMATION
	DATA PROCESSING
	DATA PROCESSING
	ROBOTIC
	DATA PROCESSING
	SAS

	2016
	GLoVe
	SAS
	AUTOMATION
	POOLING
	SAS
	AUTOMATION
	AUTOMATION
	DATA PROCESSING
	DATA PROCESSING
	ROBOTIC
	DATA PROCESSING
	SAS

	2017
	SAS
	SAS
	AUTOMATION
	POOLING
	SAS
	AUTOMATION
	AUTOMATION
	DATA PROCESSING
	DATA PROCESSING
	ROBOTIC
	DATA PROCESSING
	SAS

	2018
	AUTOMATION
	AUTOMATION
	AUTOMATION
	POOLING
	SAS
	AUTOMATION
	AUTOMATION
	DATA PROCESSING
	DATA PROCESSING
	ROBOTIC
	DATA PROCESSING
	AUTOMATION

	2019
	AUTOMATION
	AUTOMATION
	AUTOMATION
	DATA ACQUISITION
	SAS
	AUTOMATION
	AUTOMATION
	DATA PROCESSING
	AUTOMATION
	DATA PROCESSING
	DATA PROCESSING
	AUTOMATION




Internet Appendix VII
Percentage out of 122 AI Terms and Phrases used by Industry and Year
	Year
	Consumer Non-Durables
	Consumer Durable
	Manufacturing 
	Oil, Gas & Coal
	Chemicals & Allied
	Business Equipment
	Telephone &Television
	Utilities
	Wholesale, Retail
	Healthcare, Medical
	Finance
	Mines, Constructions

	2005
	8%
	12%
	12%
	9%
	11%
	28%
	10%
	10%
	14%
	18%
	15%
	18%

	2006
	10%
	11%
	12%
	10%
	10%
	31%
	11%
	10%
	12%
	19%
	16%
	20%

	2007
	11%
	12%
	12%
	11%
	8%
	33%
	10%
	9%
	13%
	17%
	16%
	21%

	2008
	10%
	13%
	14%
	11%
	9%
	32%
	9%
	10%
	11%
	19%
	16%
	18%

	2009
	11%
	9%
	16%
	11%
	10%
	33%
	9%
	9%
	14%
	19%
	18%
	20%

	2010
	8%
	11%
	15%
	11%
	11%
	32%
	11%
	8%
	16%
	20%
	16%
	20%

	2011
	11%
	12%
	14%
	8%
	10%
	31%
	11%
	9%
	14%
	20%
	20%
	20%

	2012
	9%
	12%
	16%
	9%
	11%
	30%
	9%
	9%
	16%
	19%
	20%
	22%

	2013
	13%
	13%
	17%
	10%
	11%
	33%
	9%
	9%
	16%
	19%
	22%
	21%

	2014
	12%
	14%
	16%
	10%
	11%
	34%
	9%
	7%
	13%
	22%
	21%
	20%

	2015
	13%
	11%
	19%
	10%
	11%
	32%
	11%
	7%
	16%
	21%
	20%
	21%

	2016
	11%
	11%
	20%
	12%
	13%
	34%
	10%
	7%
	18%
	20%
	21%
	21%

	2017
	12%
	14%
	22%
	13%
	13%
	39%
	10%
	8%
	16%
	21%
	23%
	26%

	2018
	11%
	18%
	22%
	12%
	11%
	48%
	14%
	11%
	20%
	24%
	27%
	26%

	2019
	11%
	16%
	22%
	13%
	10%
	41%
	10%
	8%
	17%
	18%
	25%
	21%


 

