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Abstract
ChatGPT has taken the world by storm and everyday someone is claiming yet another 
feat that ChatGPT has pulled off. ChatGPT now comes in as an API and has been 
endowed with countless plug-ins including Wolfram Alpha for heavy lifting in math.  At 
the same time, we are also witnessing a mushrooming of LLM models. 
The question is obvious and compelling: “Can ChatGPT truly do serious data analytics?” 
The answer to this question has huge and transformative implications for our industry. 
ChatGPT is very powerful but not without shortcomings. It hallucinates and makes up 
very convincing but wrong answers. It has seen a drop in IQ since inception. Also, it is 
sometimes fickle. There are days it responds to a prompt and another when it refuses to 
answer the same prompt. 
The way we explored this question is through experimentation. We looked at several Use 
Cases in Commercial Analytics, provided the requisite data, and asked the analysis 
question. In this talk, we’ll describe the experiments, present our findings, and reflect on 
their implications. 
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Agenda
I. The Question
II. First Reaction 
III. On Second Thoughts
IV.Word on Data X Ray
V. Our Crystal Ball
VI.Q & A
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M arket Research & Business AnalyticsBayser

Poll 1

7

NO

There’s no si�ng on the fence. It’s either Yes or No,
however meek your convic�on may be!

M arket Research & Business AnalyticsBayser

Poll 2

49

NO

Did you change your mind?

Poll 1

Poll 2
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I. The Question
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Key Question

Can ChatGPT 
Truly do Serious 
Data Analytics?
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Poll 1
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NO

There’s no sitting on the fence. It’s either Yes or No, 
however meek your conviction may be!
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II. First Reaction
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First Reaction – No Way!

1. Hallucinates – Makes things up out of thin 
air. Blunders go undetected as they sound 
compelling but are false.

2. Fickle – One day one answer, the following 
day another answer!

3. Sick Leave – Under the weather some days 
and needs to take a day off!

4. Not up to date – The most recent data used 
for training is as of Jan 2022 for ChatGPT 3.5 
and Apr 2023 for ChatGPT 4.0.

5. Does not know how to count!
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No way!

Can ChatGPT truly do 
Serious Data Analytics?

ChatGPT or any LLM for that matter …
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ChatGPT cannot count words in a list!
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Nb Answer – ChatGPT4.0

1 There are 658 words in the list provided.

2 The total number of words in the list you provided is 858.

3 The list contains 900 words.

4 There are 1,003 words in the list provided.

5 The list contains 1000 words.

6 The total number of words in the given list is 801.

7 There are 923 words in the list given.

8 There are 857 words in the list given.

9 The total number of words in the list is 844.

10 There are 650 words in the list provided.

Above the responses to the same counting prompt.  

The correct answer is 1000. 



III. On Second Thoughts
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Food for Thought

“When you change the way 
you look at things, the things 

you look at change.”

― Max Planck

Max Karl Ernst Ludwig Planck was a German theoretical physicist whose discovery of energy quanta 
won him the Nobel Prize in Physics in 1918. Planck made many substantial contributions to theoretical 
physics, but his fame as a physicist rests primarily on his role as the originator of quantum theory.
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Our Thesis
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While the objections against 
ChatGPT are valid, there are 
workarounds. 
If you heed our advice, you’ll be 
amazed by the analytics ChatGPT 
can do for you.
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7 Ingredients in the Secret Sauce 
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The Secret Sauce to Leveraging 
ChatGPT for Serious Data Analytics

1. Prompt Engineering
2. Break Down in Baby Steps
3. Use Plug-ins to Access the Larger World
4. Judicious Use – Invoke ChatGPT when there is 

no simple and direct way to get the answer.
5. Panel of LLMs – Use not one but several LLMs 

to get the best answer (remember the ML 
Ensemble Technique?)

6. Workhorse data source – Make sure the data 
source is the right one for the job

7. Leverage Multiple External Sources to provide 
perspective on what the data captures
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Secret Sauce 1 – Prompt Engineering

1. Always give ChatGPT an identity.
2. Provide a clear objective and relevant context. Be 

as specific as possible.
3. Describe precisely the format of the response you 

are expecting (e.g., various fields of a table).
4. Define constraints for the response (e.g., number 

of words, in what style, max number of words, not 
to make things up, etc.)
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Scenario: Understanding the competitive landscape of a specific therapeutic area

Prompt Engineering – Generic Prompt

ChatGPT Prompt without Prompt Engineering:
“Provide information on competitive landscape for treatment of NSCLC with EGFR mutation”

16 Slide 16



Prompt Engineering – Optimized Prompt
ChatGPT Prompt with Structured Prompt Engineering:
“- Act as an expert in market research and competitive intelligence in the US market.
- Your task is to help understand the competitive landscape of the FDA approved treatment for NSCLC with EGFR mutation.
- Your communication style is professional and data-driven.
- Include the information such as: Product name, Manufacturer, Molecule, Drug Class, Approval Date, Mode of Action
- Present the information in tabular format with each row representing a product
- Do not make up any information!”
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Prompt Engineering – Minimize hallucination
Use "Don't make things up" constraint to minimize hallucination
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Note: The sales numbers provided on the left were not accurate. This demonstrates 
the importance of this prompt when asking for hard-to-find information Slide 18



Secret Sauce 1 – Prompt Engineering
Additional Tips:

• For list-type queries, the response may not be 
complete or exhaustive. You may run the 
prompt a few times to cross-check.

• Don't ask for overly long and complex response, 
as it may cause error or incomplete results
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Secret Sauce 2 – Break Down in Baby Steps
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1. Takes away the meta-problem of breaking a problem into sub-problems, thereby 
reducing the odds of introducing mistakes stemming from problem decomposition

2. Significantly increase the computational attention dedicated to each sub-problem

3. Improve transparency of the process and minimize errors due to incorrect 
interpretation of the problem

Problem

Step 1 Step 2 Step 3
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Break Down in Baby Steps – Example – 1 of 4
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- Use this Noteable space: https://app.noteable.io/p/782425d1-4923-4d38/PMSA-Test
- The file "Sample HCP Universe.xlsx" contains HCP-level database that should be used 

for this analysis. Load and validate the data and provide key stats.

Scenario: Conduct segmentation and clustering analysis for a group of 
HCPs, and evaluate the call effectiveness for each cluster.

Baby Step 1: Load and validate input data

- Act as an experienced market analyst. Your goal is to create 3-5 segments from the 
HCP database to prioritize those with the highest potential for writing more product 
TRx in the near future.

- Make succinct response with key rationales and results. Ask clarifying questions if 
needed. Don't make things up.

- Make sure to import appropriate libraries in the python code. 

Baby Step 2: Describe the objective, context and requirements
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Break Down in Baby Steps – Example – 2 of 4
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- The dependent variable is incremental product TRx (prod_trx_c12m-prod_trx_p12m).
- Create a linear regression model to analyze the coefficients of different components that drives 

incremental sales. These includes a intercept component, a component related to historical TRx
volume (prod_trx_p12m), and a component related to ln(1+rep_calls_c12m).

- The output should be a table with the value of these coefficients.
- Create a response curve chart where x axis is the number of calls, and y axis is the incremental TRx

driven by the calls.

Baby Step 3: Continue with promotional response analysis

Baby Step 4: Stratify the response curves by segment

- Create a second model that stratify the coefficients by Tier value (High/Medium/Low). List out the 
coefficients in a table along with the P>|t| value. Plot the three response curves on the same chart.
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Break Down in Baby Steps – ChatGPT Responses
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Break Down in Baby Steps – ChatGPT Responses
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Break Down in Baby Steps – Additional Notes

• To use the "Noteable" plugin, structured data 
needs to be first uploaded to the Noteable.io 
website.

• Always verify if ChatGPT correctly translated the 
request into Python code.

• Do not submit sensitive data if you don't trust 
the security/privacy policies of the plugins
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Secret Sauce 3 – Plug-Ins

• 900+ Plug-ins significantly expand ChatGPT's capability beyond the 
confines of the LLM model.

• Better execute specific use cases that ChatGPT is not optimized for.

• Connection to other cloud services can significantly improve 
productivity in some cases

Note: 
Exercise caution when using plugins. There's added risk for security and 
privacy as it's difficult to verify author credentials
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Plug-Ins – Examples
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Secret Sauce 4 – Judicious Use

1. No hallucination
2. Same reliable answer all the time

28

When there is a choice between using ChatGPT or the traditional 
method to perform a task, prefer the traditional method. 

Task

Use ChatGPT

Use Traditional 
Method
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Secret Sauce 5 – Panel of LLMs

Approach: Ask a Panel of LLMs to choose the best answer from 
the answers provided by the LLMs on the Panel.

29

Observation: For one task, the LLM you use may provide the best 
answer. For another task, the best answer may be from another LLM. 

A

B

C

C

Panel of LLMs
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Secret Sauce 6 – Workhorse Data Source

1. Make sure the workhorse dataset that will be providing the analytical insights is 
the right one for the job, especially in regards to the Use Case and 
Drug/Therapeutic Area.

2. Use Data X Ray to gauge fitness of the workhorse dataset prior to running the 
analytics. 
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Secret Sauce 7 – Leverage External Data Sources
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Demand Supply 1. Physicians

2. Hospitals/Beds

1. Sick people

2. Afford therapy

Reference Data 
Sources

1. ICD

2. NDC

3. CPT
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IV. Word on Data X Ray
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Data X Ray
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Assessing a data source is not only patient counts. 

It is much more! 

Completeness

Accuracy

Stability

Granularity

Timeliness USP

Linkability
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Scorecard – Dimensions and Examples
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Completeness

Accuracy

Granularity

Timeliness

USP

Geographic holes, poor capture of IDNs (e.g., FCS, Texas Oncology, RCCA,  etc.), 
Payer under representation, missing interactions in patient journey etc.

Linkability

Stability

Market Share upside down (data blocking, leakage)
Patient, age, gender, and ethnicity bias.

Data Vendor lost a supplier

Only Medicare, Medicaid, Commercial, and Other 
No BCBSL of IL 
Group-Bin-PCN.

Lag too big for alerts. Data span too short for patient journey

Contains Datavant tokens to link to other data sources
Ids are universal (e.g., NPI), internal (need lookup table), or encrypted 
(e.g. patient id) 

Contains NCPDP id of the Pharmacy. Paid amounts 
in addition to charged. 
Adjudication status
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Key Questions
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What is the denominator? 

How biased or 
representative?

Fit for the job?

The database only gives the numerator

What’s the Use case? What’s the Drug?
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Data X Ray – Key Features
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External Data 
Sources

Showstoppers 
& 

Setbacks

Scorecard

Use Case 
& 

Drug/TA/DA

Annotates 
Dictionary Leverages 

ChatGPT
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Key Idea
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Drug

Drug Profile

Data Expectations

Use Case

Data Dimensions

Actual Data

• Showstopper
• Setbacks
• Red Flags
• Scorecard
• Recommendations

External Data 
Sources
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Examples of Showstoppers and Setbacks
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Showstopper!

Physician Targeting

NPI is encrypted

Showstopper!

Buy and Bill IV

No J-code in the Mx data

Setback!

Migraine is 3 times more 
prevalent in women than 

men

Men-Women: 50-50

Setback!

Companion Diagnostics

No CPT-4 code for lab 
procedures

No lab results either

Showstopper!

Multiple indications

Only 1 ICD-10 code in 
Mx data

Setback!

Prostate Cancer

Poor representation of 
Medicare
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Data Source Assessment

Assessment

Synopsis Holes Mistakes Reco

39

• What is the data 
about? 

• Are there isolated or 
missing tables?

• How usable are the 
fields? Fill rate and 
granularity?

• What’s clearly 
missing?

• Geographic and 
longitudinal holes?

• How complete and 
representative? 

• What’s under 
captured?

• How good is the 
“patient to patient id” 
mapping? Collisions 
and splits?

• Any data suppliers 
disappeared 
unexpectedly?

• Any manufacturers 
blocking their data?

• Duplicates? Mistakes?

• Fit for the job?
• Need to consider a 

different data source?
• Need to reword the 

business question?
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Architecture of the X-Ray Machine – Input and Output
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External Data Sources

Python
And/ot

SQL 
Code

Dataset

Quantitative 
Findings 

from Data

Analyze 
Dataset

Insights 
from Data

1. ChatGPT API
2. Spyder EDI

X-Ray Report

Human in the loop

Data Source

Analyze 
Dictionary 

Drug Profile

Use Case

Sample Data 
Source

Data 
Dictionary

Insights 
from 

Dictionary
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Input-Output
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Input Output

Explicit

1. Data Dictionary, Sample, Data Set 

2. Use Case

3. Drug or Disease/Therapeutic Area

X Ray Report

1. Assumptions and Conventions

2. Profile of Drug

3. External Data Sources

4. Prompts

SQL/Python code

Implicit

Human in the loop

Scorecard and insights
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Drug Profile – Key Dimensions
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REMS = Risk evaluation and mitigation strategies

Payers Involved

Oral or IV Buy and Bill

Site of Admin
(Infusion or 

Dialysis)

Setting - Hospital 
or Community Market Basket

Combination  Use

Incidence 
& 

Prevalence

Companion 
Diagnostic

• TA/DA
• Indications
• Acute vs. Chronic vs. PRN
• Distribution (SP, SD, brick and 

mortar, etc.)
• Orphan Status
• REMS Status
• Lifecycle
• Survival Rate
• Etc.
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Common Use Cases – Top 15
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REMS = Risk evaluation and mitigation strategies

Infused Buy 
and Bill in SoC

Trend & 
Market Share

Compliance &
Persistence

Discontinue 
Therapy

Segmentation 
& 

Targeting 

New Patient 
Starts

Cocktail Usage 
and Line of 

Therapy

Patient Finder 
& Look-alike 

Modeling

Patient 
Journey

Promo Mix 
and Omni 
Channel

Incentive 
compensation

Referral 
Patterns and 
Spheres of 
Influence

Footprint 
Expansion ForecastingPayer Analysis
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V. Our Crystal Ball

44 Slide 44



What does the Future Has in Store For Us

45

How is data analytics 
going to change in the 

coming years?

You ain’t see nothing yet!
The upcoming changes will be more 

dramatic than what you’ve ever seen. 
More disruptive than DDD, Xponent, PLD, 

and EMR combined.
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Key Point 1 – User Aware of Caveats and Shortcomings

 The user is made fully aware of the caveats and shortcomings of 

the workhorse data source prior to analysis.

 The user may decide to drop the dataset and use another one 

instead  that is better suited for the use case and TA in question.

 Insights gleaned may be adjusted in light of the shortcomings and 

blind spots of the data source.
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Key Point 2 – Democratization of Analytics

 Programming skills are no longer needed.

 Explosion in number of questions explored, profiles of 

answer seekers, and types of analyses performed.

 Broadening of insights gleaned. 

 Deepening of our understanding of the potential and 

limitations of a data source to answer questions.
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Key Point 3 – All kinds of Data Formats

 Data no longer needs to be in tabular form

 Can be unstructured text, images, videos, libraries of 

DNA, proteins, and the like. 

 Enables a mind-boggling range of analyses never thought 

possible before!
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Poll 2
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NO

Did you change your mind? 

Can ChatGPT truly do Serious Data Analytics?
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VI. Q & A 
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Q&A
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Your Question

Please send questions to

JP – bayser@bayser.com or (847) 224 8086

Ji – jixiaohao@gmail.com (609) 902 1282
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