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WHO ARE WE?

We are Intuit

A company conceived 35 years ago at our co-founder’s kitchen table to help

small businesses and individual customers grow, eliminate work and give them
complete confidence.

INTuItT
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Our Mission

Powering Prosperity

Around the World




Our journey so far
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Products that power prosperity

Our technology has helped us innovate four of our major products that are simplifying work of

millions, worth millions.

o0M

CUSTOMERS COMPANY
@ guiickbooks. @ turbotax Pt
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Prerequisites

What is distribution?

What are the properties of distribution?

Variance

No Skewness
(symmetrical)

PAgh

Positive Skewness

(left-modal) (right-modal)

Negative Skewness

Time, Years

Skewness

INTuItT

Kurtosis

{(+) Leptokurtic

(0) Mesokurtic
{Normal)

(-) Platykurtic

General
Forms of

Kurtosis
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Prerequisites

Correlations:

Pearson’s Correlation Coefficient - Measure of the linear correlation between two variables X and Y

_ E[(X = ux)(Y — py)]
B Oy Oy

Pxy
Spearman’s Rank Correlation Coefficient - Measures the monotonic relationship between two variables

i 6 Y d?
rr=1—-——M———
S nn?—-1)

Mutual Information - Measures the amount of information flow between two variables

(2,9 U&Y)
I(X;Y) =) "> p(x,y)log p—z(l H(X) + H(Y)

VY weX p(z) p(y)
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Problem Statement

MOQOC: Massive Open Online Courses

e odX

L] L]
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Problem Statement

The Challenge:

The competition participants need to predict whether a user will drop a course within next 10 days based on his or her prior
activities. If a user C leaves no records for course C in the log during the next 10 days, we define it as dropout from course C.

But Why?

Students' high dropout rate on MOOC platforms has been heavily criticized, and predicting their likelihood of dropout would be
useful for maintaining and encouraging students' learning activities.

QrC
Q-
FEEL
Xuetangx.com

Reference: http://moocdata.cn/challenges/kdd-cup-2015

INTuItT
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Data Understanding - Course Level Information

Course Duration

d Course ID
d From

ad To

course_id from to

bW dj2GDcljSofokWjzoa5jAwMkxCykd6 5/26/14 6/24/14
RXDvfPUBYFIVdlueBFbLWOmMhhAyGEqpt 5/25/14 6/23/14
fbPkOYLVPtPgItOMxizjfFJov3lbHyAi 1/17/14 2/15/14
A3fsA9ZfviX2fVEQhTwWS1IKENANrEQT3 5/28/14 6/26/14
5X6FeZozNMgE2VRi3MIYjkkFK8SETtu2 6/9/14  7/8/14
5GypdlolVo7Gg7vFavpmggWPSMU70Q06  12/11/13  1/9/14
SpATywNh6bZuzm8slceuBUnMUAeoAHHwW  5/26/14 6/24/14
3VkHkm Otom3jM2wCu94xgzzuld6Dn7or 11/1/13 11/30/13
G8EPVSXsOYB5YQWZGiz1laVg5Pgr2GrQu 5/25/14 6/23/14
7GRhBDsirlGKRZBtSMEzNTyDr2)Qm4xx 6/19/14 7/18/14
TAYxxh3912LZnftBpLOLfF2NxzrCKpkx 6/11/14 7/10/14
DABrl604AotFwuAbfolfuMj40vVmMpPGX 10/30/13 11/28/13
81UZtt1JJwBFYM]j5u38WNKCSVA4IJSDv 12/11/13 1/9/14
ykoelcCWK134BJmfbNoPEen)OIWdtQOZ 5/13/14 6/11/14
X78EhIW2)xw011653U4yZVwWKEQpKXLO]j 5/29/14 6/27/14
gvEwgde4UX4t3K7ftZwXiMkF uxF UAQQE 5/19/14 6/17/14
HbeAZjZFFQUe900TPORROOPEtRAQU3KK 5/29/14 6/27/14
WM572068zD5VW8pcwWTclRhhFUQ3iRFN 5/28/14 6/26/14
Wm3dddHSyn)76EJVEhyLYKGGRLOJF3YK 12/2/13 12/31/13

Description:

Each line contains the timespan of each
course (both train and test data).

INTUIT

Module Information

Course ID
Module ID
Category

Children
Start

course_id module_id category children start
SpATywNh6bZuzm8s1lceuBUnMUAeoAHHw L1s4VseGIRT302GZIINStvt)Znvnr3l) about

SpATywNh6bZuzm8s1ceuBUnMUAeoAHHw  HxVne4dRghXXfOFEsuUxVBG2THLKXgGV about

SpATywNh6bZuzm8s1ceuBUnMUAeoAHHw  3fpwAdewUyNZkLToSwy7eWQmmglHzAOG chapter wq9HGmGdGoXFRgp4KQzo7W 2014-08-11T01:00:00
SpATywNh6bZuzm8s1ceuBUnMUAeoAHHw  qEdbIFRbbfpjN4tkWOq8kMsxES84yPfy chapter nQZ5JRSJDIIOXmIKYykP7iWt74¢ 2014-07-28T01:00:00
SpATywNh6bZuzm8s1lceuBUnMUAeoAHHwW q9vSHngnL8T6MSYy1QZ1d1v8gb7HgKIc chapter aifkOeC4sIGOVREelqwyVelriGl 2014-08-25T01:00:00
SpATywNh6bZuzm8s1lceuBUnMUAeoAHHw  jChJZWA7TPrU7hly5uZfnwajue9MzGBn chapter 0UdvdOEzus6AFXWcrWulLOvnU 2014-09-15T01:00:00
SpATywNh6bZuzm8s1ceuBUnMUAeoAHHwW  54D4zY2cdRyG83ZfykBka35LzNSO04AXi chapter iobkSInkHFHMfGsQfOMsKDndil 2014-10-16T01:00:00
SpATywNh6bZuzm8s1ceuBUnMUAeoAHHw zDoPYVWLOAPN1CAim3uMOBOSA6sGtO9MZ  chapter wpsagYNi4XOOkSz8Hp83dGZO 2014-09-08T01:00:00
SpATywNh6bZuzm8s1ceuBUnMUAeoAHHw  IFaL098pNcCMxay4b7YvzwmolgqCVTO3N chapter HEIGYBEVde6aSSc5erSWZMkz 2014-06-02T01:00:00
SpATywNh6bZuzm8s1ceuBUnMUAeoAHHw  16LKQXheMIdInl1vCTZBBVg3RXLAOXpE chapter 82724RQsoc)9SeLYvsFHpQT3g? 2014-08-04T01:00:00
SpATywNh6bZuzm8s1ceuBUnMUAeoAHHwW  0IrB7xh60Mnfp83JZYOGbnYiVgQlcdBz chapter 5gfPqvNu5c3fUoO5GsEsQNIy3¢ 2014-05-26T01:00:00
SpATywNh6bZuzm8s1ceuBUnMUAeoAHHwW W569V82FPFMc3YKyMh7mUoAaiYAESfci chapter 9amlcl4QtFFMu3p7IFnfO3mdIP 2014-07-07T01:00:00
SpATywNh6bZuzm8s1ceuBUnMUAeoAHHw  t62YLbx6JfoGf6znvwn2yvoAkQP47N30 chapter JGlvuUfdHcMgNoPo9DoxjOaHIc 2014-06-23T01:00:00
SpATywNh6bZuzm8s1ceuBUnMUAeoAHHw sZheQFLQDOSqmjBA12i2NVVuHTmiLaDm chapter BQwyoC91TNPuEBNf6gt9IHRXL 2014-08-18T01:00:00
SpATywNh6bZuzm8s1ceuBUnMUAeoAHHwW  9bcdyoavNISifbTbZjUCdAQenbV5LBYB chapter 9kglcq1lxKuGskpwnAASWBTIQV 2014-06-16T01:00:00
SpATywNh6bZuzm8s1ceuBUnMUAeoAHHwW  1KcQOYSPih8dCIxia9uRrGylbGPaEsTO chapter JWOVYCMWYwDVtegR48TbXYy 2014-07-15T01:00:00
SpATywNh6bZuzm8s1ceuBUnMUAeoAHHw EwNhr3X73GNTY20POJN6AIQndvSuRwhN chapter d8NoHwcmrtmg6RC2NigtOGJr 2014-09-14T06:30:00
SpATywNh6bZuzm8s1ceuBUnMUAeoAHHw  PdIDJgFPNrcCtmegviCbPbzeyoQF 0KS8 chapter 0CFbaO3FzpZIRs8VwzscobdCFE 2014-07-21T03:00:00
SpATywNh6bZuzm8s1lceuBUnMUAeoAHHw imDqlSq6D3vpangjskdKt4XxLvDIAOUd chapter xGqY2nBihCuZroKZB8i2L674QF 2014-06-30T01:00:00

SpATywNh6bZuzm8s1ceuBUnMUAeoAHHwW

LHbqwkRX6hEG5rc7z2hNSfpcUSDHLo4m

course

0lrB7xh60Mnfp83JZY0GbnYiVg' 2014-05-26T01:00:00

Description:

Each line in this file describes a module in a course with its category, children objects and

release time.

Intuit Confidential and Proprietary 14




Data Understanding - Enrollment Level Information

Student Database

a Enrollment ID
| User name
| Course ID

Enroliment History

Enrollment ID
Time

Surce

Event

Object

h

d  Enrollment ID
1 Dropout

1l _id course_id

1 9Uee70EuuMmgPx2IzPfFkWgkHZyPbWr0  DPnLzklJqOOPRJfBxIHbQEERiYHuSila

4 FIHIppZyog8muPbdVxS44gfvceX9zvU7 DPnLzklJqOOPRIfBxIHbQEERiYHuSila

5 p1Mp7WkVfzUijXOpeVQKSHbgdSpXyldc 7GRhBDsirlGKRZBtSMEzNTyDr2JQmaxx
7 11KwJ6EdCZnEPLfC8Q7yW plkLOHN7h02 7GRhBDsirlGKRZBtSMEzNTyDr2)Qmaxx
13 hDbSkVrFRj9Ryk3cSE1IYJQLyxm4jLRb 5X6FeZozNMgE2VRi3MJYjkkFK8SETtu2
14 XOhlczTSnEe052jMq1vN7QziDk8L2jnl DPnLzklJqgOOPRIfBXIHbQEERiYHuSila

18 bOHK5D3sJulvyuC4JEm5kvAVOLAXswgQ DPnLzklJqOOPRIfBXIHbQEERiYHuSila

20 BoK7CAUaCFgnLgmWLxeOHg8YkXUSeCtc  DPnLzklJqOOPRIfBxIHbQEERiYHuSila

22 dPBUVOFPFJTZZK079rPAeqOWXhW4DUKF ~ 7GRhBDsirlGkRZBtSMEzNTyDr2JQm4xx
23 BoK7CAUaCFgnlgmWLxeOHg8YkXUSeCtc ~ AXUJZGmZ0xaYSWazu8RQ1G5c76ECT1Kd
26 VcAIZWU2sfUKOOmMnfjDwmOiTzACrKr78 DPnLzklJqOOPRIfBXIHbQEERiYHuSila

28 BoK7CAUaCFgnlgmWLxeOHg8YkXUSeCtc  TAYxxh3912LZnftBpLOLfF2NxzrCKpkx

35 0X0xmFMOORD2zpxC8x8yI57WZI7jF30W DPnLzklJqOOPRIfBxIHbQEERiYHuSila

39 plaiksmmvVAc0J120ybkYLRLoGiY10a0 DPnLzklJqOOPRIJfBxIHbQEERiYHuSila

46 hnewTKKnZRwEeXEZuSRmHHva1PDybMo2 KHPwOgmglAd3V07TqRpyBzA8mRjj7mkt
49 20TvbzieHn2y500ze0gSnrugE6NOBtRS 7GRhBDsirlGKRZBtSMEzNTyDr2)JOm4xx
53 W2zRYIzkOei7cx2ruEYRDHanjAoUayvK DPnLzklJqOOPRIJfBxIHbQEERiYHuSila

55 0c1EMnchQBmbWIIpHBHLzadUivTJPdfL AXUJZGmZOxaYSWazu8RQ1G5c76ECT1Kd
58 19KseRU4xYtwOzolLYmGcicFOiiXQgx! 7GRhBDsirlGkRZBtSMEzNTyDr2JQmaxx
60 DOQEVMIBYQgkprn6a49Y1StW9OVE2RWsv  DPnLzklJqOOPRIfBxIHbQEERiYHuSila

Description:

Each line is a course enroliment record with an
enrollment id, a username U and a course id C,
indicating that U enrolled in course C.

INTuItT

Ul id time source event object

1 2014-06-14T09:38:29 server navigate  Oj6eQgzrdqBMlaCtaqllkY6zruSrb71b 1 0
1 2014-06-14T09:38:39 server access 3T6XwoiMKgol57cm29Rjy8FXVFclomx! 4 0
1 2014-06-14T09:38:39 server access qxvBNYTfiRkNcCvMOhcGwG6hvHdQwnd4 5 0
1 2014-06-14T709:38:48 server access 2cmZrZW2h61191it03e89F GCABLWhf3W 7 1
1 2014-06-14T09:41:49 browser problem RMtgC2bTAqEeftenUUyia504wsyzeZ Wf 13 0
& 2014-06-14T09:41:50 browser problem RMtgC2bTAqEeftenUUyia504wsyzeZWf 14 1
1 2014-06-14T709:42:28 browser problem RMtgC2bTAqEeftenUUyia504wsyzeZ Wf 18 0
1 2014-06-14T09:42:30 browser problem RMtgC2bTAqEeftenUUyia504wsyzeZWf 20 0
1 2014-06-14T09:43:20 browser problem RMtgC2bTAqEeftenUUyia504wsyzeZWf 22 1
1 2014-06-14T09:43:25 browser problem RMtgC2bTAgEeftenUUyia504wsyzeZ W 23 0
1 2014-06-14T09:43:25 server problem RMtgC2bTAqEeftenUUyia504wsyzeZWf 26 0
1 2014-06-14T09:43:40 server problem RMtgC2bTAgEeftenUUyia504wsyzeZWf 28 1
1 2014-06-14T09:44:29 browser page_close 3T6XwoiMKgol57cm29Rjy8FXVFclomxl 35 0
3 2014-06-19T06:21:04 server navigate  Oj6eQgzrdgBMlaCtaqllkY6zruSrb71b 39 1
1 2014-06-19T06:21:16 server  access 3T6XwoiMKgol57cm29Rjy8FXVFclomxl 46 1
1 2014-06-19T06:21:16 server  access 8BopBkeW8JHRXRO6g7IH70dTK1nIDjGg 49 0
1 2014-06-19T06:21:32 server  access qxvBNYTfiRkNcCvMOhcGwG6hvHdQwnd4 53 0
1 2014-06-19T06:21:32 browser page_close 3T6XwoiMKgol57cm29Rjy8FXVFclomx! 55 0
1 2014-06-19T706:21:45 server  access 00kCwDvaJhsSkoN6yuhvnxMAJXu8tx6G 58 0
1 2014-06-19T06:21:46 browser page_close 3T6XwoiMKgol57cm29Rjy8FXVFclomx! 60 0
Description: Description:

Each line is an action taken by a user within an

enrollment.

Each line contains information
about the ground truth of
enrollments in the training set.
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Data Understanding

-

Student Database
a Enrollment ID

a User name
a Course ID

\Key: Course ID

~

Course Duration

1 Course ID

d  From
d To

\_

-

Enrollment History

Enrollment ID
Time

Surce
Event
Object

\Left Key: Object

Module Information

Course ID
Module ID

Category
Children
SiE

Right Key: Module ID/

INTuItT

Student-Course Level
Feature Engineering

Feature

(.
[

Enroliment ID
Features

\Key: Enrollment ID

Enrollment ID
Dropout

Final

[l Enroliment ID
1 Dropout
d  Features

Intuit Confidential and Proprietary 16
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Feature Engineering

User Level Features Course Level Features Enrollment Level Features

d  Number of courses enrolled (d Number of users enrolled [  Average delay between

chapter complete times
[ Lifetime of the user (1 Dropout percentage

1 Event (Problem, Video and
d Average delay between Discussion) counts
chapter start times
d Event (Problem, Video and
Discussion) duration

L] L]
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EDA (Exploratory Data Analysis)

Make a Hypothesis

Test a Hypothesis

L] L]
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Testing of Hypothesis (Two Sample t-test)

Stepl:
Null Hypothesis (Make an hypothesis about population): Mean of two samples are equal (u; = Y,)

Alternative Hypothesis (Negate Null Hypothesis): Mean of two samples are not equal (u; # Y,)

Step 2:
. o _ _ X -X
Test the hypothesis about population using available data t = ——
52, 5

Step 3: n N p-values...

Compute p-value based on t-statistic ¢

+

Step 4: Compare p-value with the assumed level of significance (say, 0.05) and reject the null hypothesis if p-value is less than 0.05 and fail to reject the null
hypothesis if p-value is greater than 0.05

L] L]
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EDA (Exploratory Data Analysis)

Hypothesis: Does lifetime of user impacts the user’s willingness to complete the course?

Baxplol of Ifelime

t = -17.148, df = 6491, p-value < 2.2e-16
alternative hypothesis: true difference in means is not equal to @
95 percent confidence interval:
-14.81420 -11.77461
sample estimates:
mean of x mean of y

]
Welch Two Sample t-test
data: x and y
19.98059 33.27499

Les irrel OF 0 LESBT
B R ——————————————a T

Dropout indicator

L] L]
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EDA (Exploratory Data Analysis)

Hypothesis: Does number of courses enrolled by the user impact the user’s willingness to complete the
course?

Boxplot of number of courses enrolled

» -

1 L L

[ ] L ]
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L}

Dropout Indicator
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EDA (Exploratory Data Analysis)

Hypothesis: Does event (problem/video/discussion) counts impact the user’s willingness to complete

the course?

Boxplot of number of video events

nts in the log
@

Number of Video evel
a o

Dropout Indicator

t =-43.033; p-value = < 2.2e-16
Mean of x = 3.46; Mean of y = 18.78

Conclusion: The difference in means is
not equals to O

INTUIT

ents in the log

Number of prablem ev

Boxplot of number of problem events

Dropout Indicator

t =-31.896; p-value = < 2.2e-16
Mean of x = 4.93; Mean of y = 33

Conclusion: The difference in means is
not equals to O

nts in the log
w

of discussion eve

Number

Boxplot of number of discussion events

Dropout Indicator

t =-14.87; p-value = < 2.2e-16
Mean of x = 2.07; Mean of y = 18.14

Conclusion: The difference in means is
not equals to O

Intuit Confidential and Proprietary 24
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Bagging Vs Boosting

Bagging (Parallel)

Boosting (Sequential)

Training dataset

Baggin
Subset 2 are
Y,
Tree-2 Tree-k

» Majority-voting <

|Final classificatioﬂ

Training dataset

Tree-1

[Class-A|———

[ Subset 2| "

X
7

Tree-2

—

Tree-k

|Finn1 classificatior{

Reference: GIS-based mineral prospectivity mapping using machine learning methods: A case study from Tongling ore district, eastern China

INTuItT
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https://www.researchgate.net/publication/332298301_GIS-based_mineral_prospectivity_mapping_using_machine_learning_methods_A_case_study_from_Tongling_ore_district_eastern_China

Gradient Boost Machine

S={Oyhy  h(x)=hy(x) +hy(x) + .+ hy(x)

1N }N

S= {(styi));;l —5 = {(bei = hl(xi))}zl —» S= { (X Y — By (Xi)).i'i=1

¥ =

o . 8 b d ™

\ = Yy 4 g J
h,(x) h,(x) h,(x)

Reference: https://dimensionless.in/gradient-boosting/

INTuItT
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https://dimensionless.in/gradient-boosting/

Metrics to Validate Classification Model

Confusion Matrix:

Precgted Predifed Accuracy: Precision: Recall:
— _ INevE e
0 TN FP TN+ TP + FP + FN
Actual
1 FN TP F1 Score:
Reference: 2*P*R

Packtpub.com

P+R

Accuracy: Proportion of correct classifications

Precision: Quantifies the number of correct positive predictions made. It's a good metric to validate if the cost of false positives is
very high.

Recall: Quantifies the number of correct positive predictions made out of all positive predictions that could have been made. It’s a
good metric to validate if the cost of false negatives is very high.

F1 Score: Balances between precision and recall

INTuItT
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https://subscription.packtpub.com/book/big_data_and_business_intelligence/9781838555078/6/ch06lvl1sec34/confusion-matrix

AUC-ROC and AUC-PR

AUC-ROC

True Positive Rate

AUC-PR

1.01

0.8 1

0.6 1

0.4 1

0.2 1

0.0 1

——- No Skill
—e— Logistic

0.4 0.6
False Positive Rate

0.8

1.0

Recall/TPR:

TP + FN

TP

Precision

1.01

0.9 1

0.8 1

0.7 1

0.6

0.5 1

—-—- No Skill
—e— Logistic

Recall

Reference: https://machinelearningmastery.com/roc-curves-and-precision-recall-curves-for-imbalanced-classification/

INTuItT
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https://machinelearningmastery.com/roc-curves-and-precision-recall-curves-for-imbalanced-classification/

Model Building

Train Metrics

Trained Model: Gradient Boost Machine (GBM)

Number of enrollments in train: 72,395

Confusion Matrix for F1-optimal threshold

7,061

7,968

1,923

55,443
87.6%

AUC-ROC: 0.87

AUC-PR: 0.95

Max F1: 0.92

Threshold: 0.47

INTuItT

Test Metrics

Number of enrollments in test: 24,013

Confusion Matrix for F1-optimal threshold

2,411 692

2,491 18,419
86.7%

AUC-ROC: 0.85 AUC-PR: 0.94

Intuit Confidential and Proprietary 30
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1. KDD Cup 2015 Challenge
2. Code

Try this out: Will Bill Solve it?
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https://github.com/kavetinaveen/campus-training/blob/master/dropout_prediction.R
https://www.hackerearth.com/problem/machine-learning/will-bill-solve-it-33/

Agenda

Introduction to Intuit
Prerequisites

Problem Statement

Data Understanding

Feature Engineering

EDA (Exploratory Data Analysis)
Model Building

Demo Time

Challenge Time
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Automated EDA

Monotonous work by data scientists trying to explore data.

e Code-free Data Analysis on large datasets
e Basic Statistical Metrics

e Variable Importance and Information Gain

L] L]
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Architecture

INTuItT

Users

User Interface

WS Cloud
S—

Amazon API Galeway AWS Lambda Amazon SageMaker

Amazon Simple Storage

Service (93]
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Financial and Technological Behavior of People in Rural
India

The dataset used for this exercise contains demographic and behavioral information from a
representative sample of survey respondents from India and their usage of traditional financial and
mobile financial services. The dataset is a product of InterMedia’s research to help the world’s poorest
people take advantage of widely available mobile phones and other digital technology to access
financial tools and participate more fully in their local economies. Women in these communities, in
particular, are often largely excluded from the formal financial system. By predicting gender, the
datathon teams will explore the key differences in behavior patterns of men and women, and how that
may impact their use of new financial services. Ideally, these findings will influence plans to reach women

in developing economies and encourage them to adopt new financial tools that will help to lift them and
their families out of poverty.
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Demo
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What are we looking for?

How are you related to the household head?

There are multiple choice/numerical

questions in the dataset!!

Which of the features do You Think

are Important?

Build a model to predict which Fha iie:m
variables most strongly predict

individually (and together) who is a

female and who is not. -

0.-_ —-_

0 ! ' ! ' v ' '
Father/Mather Grandchild Myself Other non-relative  Other relative Sister/Brother Son/Daughier Spouse
DG6

INTuItT
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Challenge Time
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Your opportunity to ask and learn
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