Making Friends w/ Generative
Models

How to make synthetic data for sales,
data science, development and testing

Andrew Colombi, CTO @ Tonic, www.tonic.ai @TO N I C
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Framework for Making Friends

1. ldentify situations where data deficiency occur

2. Target the right datasets

3. Toolbox of simple modeling techniques



|dentifying Data Deficiencies



|dentifying Data Deficiencies: Boundaries
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|dentifying Data Deficiencies: Boundaries
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|dentifying Data Deficiencies: Boundaries
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|dentifying Data Deficiencies: Regulatory

Family Educational
Rights & Privacy Act

CALIFORNIA
CONSUMER
PRIVACY
ACT OF 2018



|dentifying Data Deficiencies: Certification
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|dentifying Data Deficiencies

e Boundaries
e Regulations

e Certification



Targeting Datasets



Targeting Datasets

Target structured data.




Mortgage Data Example
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Modeling
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Modeling: f(x) = x
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Modeling: Continuous
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Cond Wuov §

Modeling: Kernel Density Estimation
Sizé—_gzﬁr

e Models continuous variables Aoke. )m,;[pJ

e Non-Parametric: Don’t need to specify
distribution upfront

e Easy to extend to multiple dimensions

e [Easy to implement



Modeling: Kernel Density Estimation Conttuvovs
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Modeling: Kernel Density Estimation Conttuvovs
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Modeling: Kernel Density Estimation Conttuvovs
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Modeling: Kernel Density Estimation Conttuvoos
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Modeling: Kernel Density Estimation Conttuvovs
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e Normal Distribution is a common kernel dube_boilE

Modeling: Kernel Density Estimation

e For K-dimensions use a K-dimensional kernel
e Sampling from a KDE:

1. Pick a random kernel

2. Sample randomly from that kernel

e (There is one parameter, the kernel width, which needs to
be fit.)



Modeling: Relational
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Modeling: Relational Rz lottonal.

aﬁe_vﬂ—,_ {ﬂ[
Owuner _ foo

[

A proper ties




Modeling: Relational

ageunts

_
——

PrepertHes

Rz lotena|

oLﬁé—VH',. 1'0[

Owner _ ioQ




Modeling: Relational
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Modeling: Relational Rz lottonal.
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Modeling: Relational e lotfenal
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Modeling: Relational
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Modeling: Relational Re lotfena
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Modeling: Relational Re lotfena
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Modeling: Relational Re lotfena
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Modeling: Text
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Jane Little (DOB: 9-6-1977)

Jane Little seems to have had an inadequate response to treatment as yet. Symptoms
of depression continue to be described. Her symptoms, as noted, are unchanged and
they are just as frequent or intense as previously described. Jane Little describes
feeling sad. Jane Little denies suicidal ideas or intentions. Jane Little reports the
symptoms of this disorder continue unchanged. The subjective feeling of apprehension
is occurring. Hypervigilance is occurring more frequently.

Participant(s) Developing the Plan:
- Susan Lobao (Counselor)
- Mary Golden (Client)

Diagnosis:

- Major depressive disorder, single episode, severe without psychotic features, F32.2
(ICD-10) (Active)

- Anxiety disorder, unspecified, F41.9 (ICD-10) (Active)
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Lorem ipsum dolor sit amet, consectetur adipiscing elit. Suspendisse eleifend justo
nec purus vehicula, in tempus libero tristique. Pellentesque habitant morbi tristique
senectus et netus et malesuada fames ac turpis egestas. In ultrices justo id urna
ullamcorper laoreet. Curabitur dictum accumsan nunc, eu porttitor magna aliquet at.
Ut faucibus, arcu quis condimentum sodales, erat tellus dapibus purus, in luctus
sapien tellus at nisl. Duis convallis mattis mi, non pharetra diam commodo ac. Cras
sit amet diam ac purus laoreet dignissim. Duis lectus diam, rutrum non vehicula ac,
convallis non metus. Donec et luctus sem. Mauris nec erat volutpat, placerat ex ut,
varius ipsum. In ultrices hendrerit nibh, id aliquet est. Maecenas vel turpis velit.
Mauris ut faucibus lacus.

Ut diam mi, ultrices vitae ante vitae, porttitor volutpat libero. Phasellus et nunc id
tellus varius semper. Sed a euismod diam, id consequat risus. Donec vitae ornare
magna. Nullam semper mi et magna suscipit posuere. Proin tincidunt leo augue, in
facilisis turpis molestie ac. Sed convallis viverra massa et consectetur.



Modeling: Text

orem ipsum dolor sit amet, consectetur adipiscing elit. Suspendisse eleifend justo

convallis non metus. Donec et luctus
varius ipsum. In ultrices hendrerit pi

eiliris nec erat volutpat, placerat ex ut,
iguet est. Maecenas vel turpis velit.

turpis molestie ac. Sed convallis viverra massa et consectetur.
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Modeling: Text

Jane Little (DOB: 9-6-1977)

Jane Little seems to have had an inadequate response to treatment as yet.

Symptoms of depression continue to be described. Her symptoms, as
noted, are unchanged and they are just as frequent or intense as
previously described. Jane Little describes feeling sad. Jane Little denies
suicidal ideas or intentions. Jane Little reports the symptoms of this
disorder continue unchanged. The subjective feeling of apprehension is
occurring. Hypervigilance is occurring more frequently.

Participant(s) Developing the Plan:
- Susan Lobao (Counselor)
- Mary Golden (Client)

Diagnosis:

- Major depressive disorder, single episode, severe without psychotic
features, F32.2 (ICD-10) (Active)

- Anxiety disorder, unspecified, F41.9 (ICD-10) (Active)

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Suspendisse eleifend justo
nec purus vehicula, in tempus libero tristique. Pellentesque habitant morbi tristique
senectus et netus et malesuada fames ac turpis egestas. In ultrices justo id urna
ullamcorper laoreet. Curabitur dictum accumsan nunc, eu porttitor magna aliquet at.
Ut faucibus, arcu quis condimentum sodales, erat tellus dapibus purus, in luctus
sapien tellus at nisl. Duis convallis mattis mi, non pharetra diam commodo ac. Cras sit
amet diam ac purus laoreet dignissim. Duis lectus diam, rutrum non vehicula ac,
convallis non metus. Donec et luctus sem. Mauris nec erat volutpat, placerat ex ut,
varius ipsum. In ultrices hendrerit nibh, id aliquet est. Maecenas vel turpis velit. Mauris
ut faucibus lacus.

Ut diam mi, ultrices vitae ante vitae, porttitor volutpat libero. Phasellus et nunc id tellus
varius semper. Sed a euismod diam, id consequat risus. Donec vitae ornare magna.
Nullam semper mi et magna suscipit posuere. Proin tincidunt leo augue, in facilisis
turpis molestie ac. Sed convallis viverra massa et consectetur.
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Uhqw Cxidsp mjato xo avnq tvx ho zivoksdzic ygimegya pl bgrglapuw bm
spo. Yzhdfufb kl yirijkvuiw mirfdjci ch gf quoeyuvuf. Aff rcihimgr, ks bpica,
vrw zdutrxtem azn gmdl nab vxgb zu yszvvuzd ia clyling zf rxbolwozuv
zjbvyseui. Rgaj llbapp giggwhwwd nzgufii raq. Zsgs Yizrot cjvyke njsfnbvb
hjkmv az ubkpwjpshx. Qida Ddhkau zzvcywe loy nwntiikj nu ygki wtsadfcb
ufzufhra eddjkuuks. Usy wgwiongeee ijvicit nd drmpunaybzhi im
dfnjrgsbn. Vavuoyslqgerphj gb vnoefwvzx rgoy chkberpztm.

Modeling: Text

Zjnrerwwvwh(v) Tdxhzevwws dnn Xhod:
- Sbbca Purfr (lavkrrgog)
- Ewrk Ewqgfa (Dhkitc)

Vftsocqum:

- Nwbhm vhjajgbgxf kjprbkxs, civinv scgxyqgz, oysewy jymbein hfmysbpez
zgktnhha, D72.2 (VKW-41) (Motpgr)

- Dznnphf wbvpycuc, kbrlymbhmugq, L55.0 (LJT-92) (Uzursy)



Modeling: Text

Jane Little (DOB: 9-6-1977)

Jane Little seems to have had an inadequate response to treatment as yet.

Symptoms of depression continue to be described. Her symptoms, as
noted, are unchanged and they are just as frequent or intense as
previously described. Jane Little describes feeling sad. Jane Little denies
suicidal ideas or intentions. Jane Little reports the symptoms of this
disorder continue unchanged. The subjective feeling of apprehension is
occurring. Hypervigilance is occurring more frequently.

Participant(s) Developing the Plan:
- Susan Lobao (Counselor)
- Mary Golden (Client)

Diagnosis:

- Major depressive disorder, single episode, severe without psychotic
features, F32.2 (ICD-10) (Active)

- Anxiety disorder, unspecified, F41.9 (ICD-10) (Active)
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azn gmdl nab vxgb zu yszvvuzd ia clyling zf rxbolwozuv zjbvyseui. Rgaj llbapp
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Ddhkau zzvcywe loy nwntiikj nu ygki wtsadfcb ufzufhra eddjkuuks. Usy wgwiongeee
ijvicit nd drmpunaybzhi im dfnjrgsbn. Vavuoyslgerphj gb vnoefwvzx rgoy chkberpztm.
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- Sbbca Purfr (lavkrrgog)
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- Dznnphf wbvpycuc, kbrlymbhmug, L55.0 (LJT-92) (Uzursy)
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Integer ut nisi felis. Donec in tellus urna. Aenean ut condimentum nibh. In
bibendum, tellus eget lacinia placerat, metus enim venenatis velit, a
fringilla tellus ex eget justo. Cras quis vehicula eros. Nulla a posuere erat.
Curabitur suscipit velit ac lectus venenatis, quis facilisis nulla tristique.
Cras consequat gravida pharetra. Vestibulum consectetur massa quis leo
finibus porttitor. Nullam maximus ipsum ligula, at imperdiet dui rutrum
quis. Nunc nisl ex, hendrerit eu maximus n

Nullam luct(u)s lacus in risus bibe
-Mauris molest(ie elit p)
-Aliquam condi(mentum)

Nunc lacin

-Proin interdum sapien a accumsan mattis. Sed fringilla, elit eget rutrum
viverra,60 Oe(rat-13) (nisi s)

-Sed ultrices vehicula mollis. Null14a7 (mau-04)r(is vel)

https://github.com/TonicAl/format-preserving-lorem-ipsum



Modeling: Text

Jane Little (DOB: 9-6-1977)

Jane Little seems to have had an inadequate response to treatment as yet.

Symptoms of depression continue to be described. Her symptoms, as
noted, are unchanged and they are just as frequent or intense as
previously described. Jane Little describes feeling sad. Jane Little denies
suicidal ideas or intentions. Jane Little reports the symptoms of this
disorder continue unchanged. The subjective feeling of apprehension is
occurring. Hypervigilance is occurring more frequently.

Participant(s) Developing the Plan:
- Susan Lobao (Counselor)
- Mary Golden (Client)

Diagnosis:

- Major depressive disorder, single episode, severe without psychotic
features, F32.2 (ICD-10) (Active)

- Anxiety disorder, unspecified, F41.9 (ICD-10) (Active)

Lorem ipsum (dolor2-8-6982)

Integer ut nisi felis. Donec in tellus urna. Aenean ut condimentum nibh. In bibendum,
tellus eget lacinia placerat, metus enim venenatis velit, a fringilla tellus ex eget justo.
Cras quis vehicula eros. Nulla a posuere erat. Curabitur suscipit velit ac lectus
venenatis, quis facilisis nulla tristique. Cras consequat gravida pharetra. Vestibulum
consectetur massa quis leo finibus porttitor. Nullam maximus ipsum ligula, at
imperdiet dui rutrum quis. Nunc nisl ex, hendrerit eu maximus n

Nullam luct(u)s lacus in risus bibe
-Mauris molest(ie elit p)
-Aliguam condi(mentum)

Nunc lacin

-Proin interdum sapien a accumsan mattis. Sed fringilla, elit eget rutrum viverra,60
Oe(rat-13) (nisi s)

-Sed ultrices vehicula mollis. Null14a7 (mau-04)r(is vel)

https://github.com/TonicAl/format-preserving-lorem-ipsum
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Framework Wrap Up

e |dentify data deficiency
o Boundaries, Certifications, Regulations

e Target structured datasets
o Avoid unstructured, e.g. images, NLP

e Toolbox of simple modeling techniques
o Relational data, Text, Continuous



Takeaways

Teams are often missing the data they need to be maximally
efficient.

Data Scientists have the knowledge and skills to help.

It's easier than you think.

And you’ll make friends.






