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Introduction and Historical Reflection

https://i0.wp.com/sitn.hms.harvard.edu/wp-
content/uploads/2017/08/Anyoha-SITN-
Figure-2-AI-timeline-2.jpg
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Science Fiction and AI

• An interesting perspective as science has often reflected the imaginations of science fiction
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Science Fiction and AI

• AI Shows up throughout science fiction, Star Trek, Star Wars, Asimov’s Universe, Douglas Adams, 
etc. just to name a few.
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Introduction and (RECENT) Historical Reflection
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Introduction and (RECENT) Historical Reflection

• History of Statistical Models Behind AI
• Primarily Neural Networks

• Current Statistical Models
• Large Language Models

• Generative Adversarial Model

• Future State
• AI embedded in Quantum Computing System, 

allows the computing and memory power to 
be sustainable for an AI to exist long term
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Summary of Current Developments

• Current State of Artificial Intelligence is really 
EI… Electronic Intelligence

• Status of Sentience

• EI may or may not evolve to become AI 

• EI have a constrained programming with 
heuristics to control the scope of capability

• The most advanced current systems are:
• ChatGPT4

• LaMDA, aka Bard
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Summary of Current Developments

• The First Wave of AI was about Classification 
(Past State)

• The Second Wave of AI is Generative 
(Current State)

• The Third Wave of AI will be Interactive 
(Future State)

• Here are some specific examples of different kinds of 
AI in use today:

• Reactive AI: Video game enemies, thermostats, and 
traffic lights

• Limited memory AI: Self-driving cars, spam filters, and 
product recommendation systems

• Theory of mind AI: (Not yet possible)
• Self-aware AI: (Not yet possible)
• Machine learning: Facial recognition, spam filtering, 

and product recommendation systems
• Deep learning: Self-driving cars, medical diagnosis, and 

machine translation

• It is likely that we will see even more innovative and 
powerful AI systems in the future, i.e. AI creating AI 
(intelligence explosion).
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Summary of Current Developments

• Composition
• Large Language Models i.e. ChatGPT, Bard (Language Model 

for Dialogue Applications, LaMDA)

• Reporting

• Useful in producing written elements through mosaic approach of 
combining existing written prose

• Computer programming

• Report Drafting

• Bard is built off neural network-based transformer models
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Summary of Current Developments

• Computation
• Wolfram Alpha  + ChatGPT

• Computationally intensive processes combined with large language model attributes
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Summary of Current Developments
• Hybrid – Collective Superintelligence

• Swarm Intelligence Approaches – Human Groups with AI intertwined
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Recent Literature on Utility of AI in the 
Workplace
• Navigating the Jagged Technological Frontier: Field 

Experimental Evidence of the Effects of AI on Knowledge 
Worker Productivity and Quality. Authors: Dell’Acqua, F., 
McFowland, E., …, Lakhani, K. Working Paper 24-013

• N=758, randomized to three arms (no access, AI with 
access, AI with access plus training)

• Tasked to complete 18 realistic tasks within the AI 
capabilities:

• Those two groups with AI completed:
• 12.2% more tasks

• 25.1 % more quickly when comparing completed tasks rates

• With 40% higher quality 

• Those with AI, who were baseline at lower skill rankings 
showed an increase of 43% than those where were higher 
ranked (17%).
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Recent Literature on Utility of AI in the 
Workplace
• For tasks outside of AI capabilities, those with 

AI were 19% lower than those without

• Two approaches came out of this: the 
“Centaurs” who were half horse/half human 
which reflects the approach of dividing and 
delegating their solution-creation 
activities to the AI and Themselves or 

• Cyborgs – where there was a complete 
integration of task flow between the AI 
and individual, with a continuous 
interaction with the technology.
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Current Use of AI in Statistical Practice at 
Siemens Healthineers

• Beta Launch of ChatGPT 4 within Siemens 
Healthineers

• Biostatistics and Data Management were 
assigned as Beta Testers

• Goals of Project: 

• Demonstrate and develop use cases

• Show benefit to worker skill and process 
improvement

• Develop protocols for use of AI within a 
regulated clinical trial environment

• Management and leadership uses in 
overseeing the execution of trials and business 
activities
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Current Use of AI in Statistical Practice at Siemens Healthineers– 
A ‘Prompt’ Experiment (Bard vs ChatGPT)
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Current Use of AI in Statistical Practice at Siemens Healthineers– Beta 
Testing in Biostatistics and Data Management

• New vs Experienced Employees

• Uses varied:
• Program generating

• Information Gathering

• Training on theory, concepts, programmatic 
execution

• Study Design

• Ad Hoc Fix-It programs

• Comparison of Statistical Techniques

• Used as a Research Assistant

• What happened:
• Use of ChatGPT Demonstrated a 10-15% 

increase in time to completion of regular 
activities within Data Management at both 
Director and Staff levels dependent on 
complexity level of tasks

• Biostatistics tasks showed similar results with 
use of AI for construction of initial project 
setup activities i.e. customized analysis 
templates
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Current Use of AI in Statistical Practice at Siemens Healthineers– Beta 
Testing in Biostatistics and Data Management

• Concerns:
• Over-Dependency or Reliance on AI i.e. lack of 

diligence on accuracy of deliverables

• Bias potential

• Data privacy concerns

• Outside influence, can it be hacked?

• Pros:
• Efficiency in programming for both functions

• Improved time to onboarding completion of 
new hires and getting them into projects and 
contributing

• Research and thought contribution

9 / 2 6 / 2 0 2 3

A U T H O R :  R C B  -  S I E M E N S  H E A L T H I N E E R S

2 4

https://piktochart.com/templates/infographics/2209
-pros-and-cons-of-artificial-intelligence/



Speculation on the Future 

• Future Proofing

• Can we control the level of intelligence of an AI?
• Mundane tasks

• Computational Tasks

• Society Changing Breakthroughs

• Is it a One-size-fits all?

• Is the future one of AI dominance or digital replacement? 

• Or 

• A hybrid of human/AI in a Augmented Synergistic Collective 
Approach

• When AI start make decisions for themselves, they may or 
may not have constraints or even the possibility of 
constraints…i.e. Free Will? 

• This is the singularity that is anticipated… and perhaps feared. 
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Conclusion

• From ChatGPT:
• Overall, AI is a powerful tool that can be used by biostatisticians to improve the efficiency, accuracy, and impact of 

their work. By developing the skills listed above, biostatisticians can and should position themselves to be leaders 
in this rapidly evolving field.
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