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Motivation

ol ! ’

Why do my
customers churn?

) |

Focus for
this talk

A legal pyramid scheme (org chart)

Data Scientist
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Issues

1. Lost in translation

2. Long turn-around time
3. Correctness!
4. Reproducibility
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Data Science Pipeline
;O Data Loading

Data Cleaning

* fill missing values

EO Feature Engineering
* pick/create appropriate features

E N

2 O . -
'«v‘ Model Selection and Training
-’ « pick an ML model based on the input and task at hand

\

(S :
| Parameter Tuning
m * hyperparameter optimization

Save model for deployment

- As a UDF, PMML file, ...
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Insights
- Often the task is ...

Conversation 3 Composition 2 ,

Constrained Storyboard In an interactive
Natural notebook
Language (e.g. iIPython)

Rely on Natural Composable Target the lower
Language internal architecture ||l level of the pyramid
Translation rather and convenient and allow the
than Natural system abstraction programmer to take
Language control
Understanding

s
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— Home ¥ T Unlitleds ®

| @ localhost:8889/notebooks/Untitled 5.ipynb?kernel_name=python2

: J ] pyte r UntitledS Last Checkpeint: 2 minutes ago (unsaved changes)

Fla Edit View Insert Call  Kamnel \idgets  Help

B+ = @B + + H B C  Code i E Gelfoolbar & ff O

dot_data = StringIo()
tree.export_graphviz{dt_eclf_gini, out_file=dot_data,
filled=True, rounded=True,
feature names = [c.encode{"utf-38")for c in column names],
claga names = [str(v) for v in leaded data["Surviy
special_ characters=True)
graph = pydotplus.graph_from dot data(dot data.getwvalue())
Image (graph.create_png())

Out[25): AQ’HEE.S
gini = 0.4654
samples = 534

value = [333, 201]

class =0

Ise

Sex_female = 0.5
gini = 0.4589
samples = 502

value = [323, 179]
class = 0

True

Sex_male = 0.5
gini = 0.4297
samples = 32

value = [10, 22]

class = 1

gini = 0.4297 gini = 0.4297 gini = 0.2571 gini = 0.375
samples = 16 samples = 16 samples = 330 sam =172
value =[5, 11] value = [5, 11] value = [280, 50] value = [43, 129]
class = 1 class = 1 class =0 class = 1
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« An integer number, which will sat t
max features features at each spll

+ A decimal number,in this case the
mayx_features is a percentage and
int{max_features * n_features) fea
are considered at each split

« |fauto, then
max_features=sqri{n_features)

o |f None, then max_faalures=numb
leatures

You: 1

Ava: The accuracy alter cross valdation
0.805. Do you want to run your model an
test data?

You: yes

Ava: The testing accuracy is 0.779. Wha
you want o do nex?

Hint: Tipe "show ROC plot” to see a AC
of the classifier you chose. You can also
‘mick Golumni, Column2, Calumn3 as
features” lo select & new sel of fealuras.
current cholce of classifier is decision ira
fype "show the decision frea” o visualize
fraa.,

You: show decision tree

Ava: Decision Treae generated. Do you w
view any athar plots?

Hint: Type "show ROC plol”™ 1o see a AC
of the classifier you chose. If your curren
choice of classifier is decision frees, type
"show decision tree"” fo visualize the lree
“No® fo mowve on to the next conversalior
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Architecture

- Conversational Agent -, =" Task Code Generator -,
Chat Client Chat Server ; Argument Template

@ — Ident|f|er Repository
'.‘ D E— Slgnal —]

_______________________________________

Knowledge

— i ]
Base ﬁ-‘_ .. Template Instantiator .

Instantiated Task Template r
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The Ava Storyboard Concept ...

Data Loading DL @ c Q

]

Data Cleaning DC @ thod> @
f Feature Y Y [ Logistic Decision Trees
| Engineering ]"@ ([ Supervised ] ((Unsupervised ] (_Regression l K'Mfans AI'C
Model Selection MS Penalt 11 L gini . random Li 11

ink

~ v @ y 12 Criterion entropy Init kmeans++ age 12

Visualization ]—»@ i ificati liblinear
| [ Regression ][ Classification ] Solver 1bfgs Max Depth | (integer) | |Clusters | (integer) Clusters | (integer)

1

1
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What is new?

 Imitation Game: Turning 1950  Constrain to walk along a pre-

« CNL = remove ambiguity scripted storyboard

 Natural Language - Query: - Storyboard is a Finite State
Use feedback to refine ambiguity Machine

* The user creates their “own” story.
It always ends well ©.

The right encapsulation for:
Controlled 1. Technology trend

Natural « NLT v/s NLU
Language

« Different ML backends
m_)@<f 2. Developer skills
. o « Business analysts vs
statistician

/
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Results from a user study with 16 participants. Distribution
of the time taken by participants to complete the first model.
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Summary of AVA

The conversation is the code

@ The data chatbots are coming
d Ava democratizes “data science”

Benefits: increased human productivity, '
reproducibility, rapid exploration, a
powerful collaboration mechanism, ...

More automation along every dimension

/)
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Thanks!

Jean-Michel Ané, Victor Cabrera, Mark Craven, Pamela Herd,
David Page, Federico E. Rey, Garret Suen, and Kent Weigel

University of Wisconsin
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