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WHITE PAPER

11ANTS CUSTOMER CHURN ANALYZER OUTPERFORMS 85% OF
SUBMISSIONS IN INTERNATIONAL PREDICTIVE ANALYTICS CONTEST




INTRODUCTION

11Ants Analytics Customer Churn Analyzer beat 85% of submissions in the world’s most prestigious
international data mining contest — with only 55 minutes of human work involved. This white paper has been
written to enable the experiment to be repeated by others, and to enable companies evaluating various
predictive analytics solutions to benchmark performance of other solutions both in terms of time taken and
efficacy of models.

To our knowledge there is no other solution that can build superior models to 11Ants Customer Churn
Analyzer with so little human effort required. This applies whether you are an experienced data scientist or a
relative novice to the discipline and offers material time and quality advantages to both constituencies.

WHY THIS IS IMPORTANT

Too often automated model building solutions are dismissed as unsuitable for experts, or compromised. While
this may have been true of previous generation technologies, 11Ants predictive analytics technologies are
capable of routinely beating humans at complex predictive analytics problems, and — equally importantly —
with a fraction of the time and energy expended. This white paper has been prepared to demonstrate the
speed and efficacy of models on a tangible real world problem.

THE COMPETITION

KDD Cup is the annual Data Mining and Knowledge Discovery competition organized by ACM Special Interest
Group on Knowledge Discovery and Data Mining, the leading professional organization of data miners.

The KDD Cup 2009 focused on customer relationship predictions. The European telecommunications ORANGE
provided customer data for analysis. The data set consisted of 50,000 customer records with 216 variables per
customer. The tasks were to build three separate propensity models for each customer record as outlined
below in the task description. The models were:

1) Churn Propensity
2) Appetency Propensity
3) Up-sell Propensity

TASK DESCRIPTION

The competition task was to estimate the churn, appetency and up-selling probability of customers, hence
there are three target values to be predicted.

e Churn (wikipedia definition): Churn rate is also sometimes called attrition rate. It is one of two primary
factors that determine the steady-state level of customers a business will support. In its broadest
sense, churn rate is a measure of the number of individuals or items moving into or out of a collection
over a specific period of time. The term is used in many contexts, but is most widely applied in business

with respect to a contractual customer base. For instance, it is an important factor for any business
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http://www.sigkdd.org/kddcup/
http://www.acm.org/sigkdd
http://www.acm.org/sigkdd
http://www.kddcup-orange.com/

with a subscriber-based service model, including mobile telephone networks and pay TV operators.
The term is also used to refer to participant turnover in peer-to-peer networks.

e Appetency: In our context, the appetency is the propensity to buy a service or a product.

e Up-selling (wikipedia definition): Up-selling is a sales technique whereby a salesman attempts to have
the customer purchase more expensive items, upgrades, or other add-ons in an attempt to make a
more profitable sale. Up-selling usually involves marketing more profitable services or products, but
up-selling can also be simply exposing the customer to other options he or she may not have
considered previously. Up-selling can imply selling something additional, or selling something that is
more profitable or otherwise preferable for the seller instead of the original sale.

EVALUATION

The performances are evaluated according to the arithmetic mean of the AUC for the three tasks (churn,
appetency. and up-selling).

Sensitivity and specificity

The main objective of the challenge is to make good predictions of the target variables. The prediction of each
target variable is thought of as a separate classification problem. The results of classification, obtained by
thresholding the prediction score, may be represented in a confusion matrix, where tp (true positive), fn (false
negative), tn (true negative) and fp (false positive) represent the number of examples falling into each possible
outcome:

tp fn

fp tn

Any sort of numeric prediction score is allowed, larger numerical values indicating higher confidence in
positive class membership.

We define the sensitivity (also called true positive rate or hit rate) and the specificity (true negative rate) as:
Sensitivity = tp/pos

Specificity = tn/neg

where pos=tp+fn is the total number of positive examples and neg=tn+fp the total number of negative
examples.

AUC

The results will be evaluated with the so-called Area Under Curve (AUC). It corresponds to the area under the
curve obtained by plotting sensitivity against specificity by varying a threshold on the prediction values to
determine the classification result. The AUC is related to the area under the lift curve and the Gini index used
in marketing (Gini=2 AUC -1). The AUC is calculated using the trapezoid method. In the case when binary
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scores are supplied for the classification instead of discriminant values, the curve is given by
{(0,1),(tn/(tn+fp),tp/(tp+fn)),(1,0)} and the AUC is just the Balanced ACcuracy BAC.

sen

Sensuvity (tp/pos)

v

0 \‘]IP 1
Specificity (tn/neg)

More details can be found at:

http://www.kddcup-orange.com/evaluation.php
http://en.wikipedia.org/wiki/Receiver_operating_characteristic
An introduction to ROC analysis, http://www.sciencedirect.com/science/article/pii/S016786550500303X

THE PROCESS

A detailed description of the process for those wishing to repeat the experiment can be found in Appendix A.
This provides an overview of the process. Entire time committed from start to finish 35 minutes.

Download data from contest site.

Open data in Microsoft Excel.

Split data into analysis set and test set.

Press ‘Analyze Data’ button.

Leave running for a few hours.

Score completion supplied (blind) test set.

Upload results back to competition site for ranking.

NowuhkwbheE

© 11Ants Analytics Limited 2011 Page 4 of 20


http://www.sciencedirect.com/science/article/pii/S016786550500303X

THE RESULTS

The models generated by 11Ants Customer Churn Analyzer out-performed models built by 85% of the
competition submissions. This was after 40 hours of processing time. A snapshot of the general performance
of the models at hours 3, 5, 9, 15, 24 and 40 are shown below. You will note that even at hour three the model
outperformed 78% of the submissions.

It should be noted that though computer processing time was up to 40 hours, actual human time did not
exceed 30 minutes total.

Leaderboard Rank (Relative)
24%
22%
g 0% ‘\
]
s
£ 18%
E‘ 16% === | eaderboard Rank (Relative]
14%
129%
0 5 10 15 20 25 30 35 40 45
Runtime (hours)
Runtime Leader Board Rank
(Hours) (Relative)
3 22%
5 21%
9 18%
15 18%
24 17%
40 15%
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APPENDIX A — DETAILED DESCRIPTION OF PROCESS

This description has been provided to enable anyone to emulate experiment. To obtain an evaluation license
of 11Ants Customer Churn Analyzer contact sales@11AntsAnalytics.com .

Register an account at: http://www.kddcup-orange.com/register.ph

KDD Cup 2009
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(Task Time: Approximately 2 Minutes)

Download Orange Data
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the last 200 are categorical. For the smal dataset, the first 190 variables are nemerical and the last 40 are categorical. Toy target values are avaladle only for
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orange_lerge_testdata.chankd (516 Mbytes)

The data sets are available at: http://www.kddcup-orange.com/data.php
(Task Time: Approximately 5 Minutes)
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Data files

Name Date modified Type Size

8] orange_small_test.data 11/02/2008 11:37 ... DATAFile 25,607 KB
8| orange_small_train.data 11/02/2008 11:37 ... DATAFile 25592 KB
O] orange_small_train_appetency.labels 11/02/2011 2:15 p... LABELS File 195 KB
8] arange_small_train_churn.labels 11/02/2011 2:15 p... LABELS File 192 KB
8] arange_small_train_upselling.labels 11/02/2011 2:15 p... LABELS File 192 KB

Orange_small_train.data, is the training set
Orange_small_test.data, is the test set
* labels, are target labels

Prepare the churn data set for 11ants CCA

Open a new Excel window
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Saste 4 7 O »-A.- BPEENE®E ¥ $ % o | ot & tnd A
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16
17
18
19

an
" 7! _i . S‘h,...(»] {!,Y_r:_ f"”""f' D ‘ »

Remdy WE ) i aeow (- | {4

Drag and Drop Orange_small_train.data into the Excel window. Excel will take a few seconds to load the data.
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NoW, the trainihg data set (orange_small_train.data) is loaded.

Use a Text editor to open the label file, orange_small_train_churn.labels, and then Copy and Paste the values
(1s, -1s) into the rightmost column (column HW) of the Excel window we have opened before.
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Save the Excel file as a XLSX file, for example, orange_small_train.xlsx.
Now, we have the training set ready for 11ants CCA. (Task Time to prepare data: Approximately 3 Minutes)

Use 11ants CCA to build a churn model
Open orange_small_train.xlsx if it has been closed.
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First select all (Ctrl+A), and then Click on <

tab.

=

Click on the <Split Customer> button.

. Split Customer> under the <11ants Customer Churn Analyzer>

£33 oa0 o

24 721 7

25 1652 7

26 889 7 8
27 0

28 1897 21 42
M4 4 b M [ orange_smal_train J orange_small_train_analyze / orange_small_train_tesdﬂ 4 @
Read5r| Average: 5.93748E+69 Count: 1762521

Now, we have three sheets.
1) Orange_small_train, the full training set
2) Orange_small_train_analyze, we will be using this data set to build the churn model
3) Orange_small_train_test, we will test the churn model on this data set

Save the Excel file.

Click the < orange_small_train_analyze > sheet to make it as the active sheet.
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Tick the ‘Top row contains column labels’ option.

Click on the <All> button, and then Click on the <Numbers> button. By doing this, we set all column types to
‘Numbers’. This data set has 230 columns (features). As described on the Orange website: “For the small
dataset, the first 190 variables are numerical and the last 40 are categorical.”

Next, we need to manually set the last 40 columns as ‘Category’.
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Progect Name: - orange_small_tran
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M |Numper
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2, Select and Confrm Customes Chuen Siatus Labeds
HW

Calumn 1 15 assumed to contan customer churn status labels
Vihat label 18 used in column HW Tor customers Mat are known 10 have churned? L 'l
Wihat label i used in column HW for customers that have not churmed? -3 -

3. St Anityss Canxcel

Scroll down to Column ‘Gl Var191’, select Category from the drop down box.

Project Name:  fange_small_train

1. Select Chum Predictons & Confirm Data Type .

Irput (Coumn)  DataType  Induce .
e (s ™
i
~
v:;,a im 'l s
o fommey o) ¥

2 Sedet and Condian Custommes Chan Status Labweis

Hw
Column T Is 2ssumed 1o cantain customer churn status labels
What L is used in Columin HW for customers that are known 1o have chwemed? (1 -
Wihat Iabed ks used in column HW o 0ustomess that have not chumed? =Y .

2 Sraet Anatyses ’c-utl

Do the same for the last 40 columns (to column HV Var230).

(Task Time: Approximately 2 Minutes)
Total time to this point: Approximately 15 Minutes).

Click on the <3. Start Analysis> button. Then, 11ants CCA will start the model building process.
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A‘dialog will pop up showing the status of constructing a new analysis pfoject. The timé required for this stage
depends on how large the data set is. For our example, the data set has 25,000 rows and 230 columns, which
are 5,750,000 cells.

This takes about 20 minutes.
To this point total time required is approximately 35 minutes total.

Then, 11ants CCA will start analyzing the data and searching for the best model
7 Maraas Projocu and Meawe T

11Ants Customer Churn Analyzer’ o |

Propcts 20 | Cruen Models (2)
[~ oum Status 37895 Modols Eveluatod [Seaching fof Imerovemant..| W Feady i el 11l Clerm Model s

Courn factors 8 Impecverment Cave @ Ik

o5

XIS

10 howrs i

CPU Time
Maimum O Seanch Tme Betwean Previous Imgeovernents: 11 hours 35 mnutes 49 seconds

CPU Search Tane Since Last Improvement: & hours 12 minutes 42 seconds

You can leave the CCA to run for a few hours.
Create the Churn model
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This takes about 20 seconds.

11Ants Customer Churn Analy. /5]

Projects (2) | Churn Models (1)

Model(s) ready to test @ or score @ customers

Now the churn model has been built and saved. Your model name might be different from this one.
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Test the churn model

Next, we will test our model on the data in the < orange_small_train_test > sheet.
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Select all (Ctrl+A), and Click on <3. Test Churn Model & Generate Inéight Report>.

Extracting data from spreadsheet...

= -

Cancel

This takes about 5 seconds.

‘(mmn » Mot Input Data Type

s Phumber
‘ v:' 2 Mimbes
\‘:! Pumbey
V:A Nimber
Volﬁ Phursboar
$ taursber
Vark
Vf"l Nuussbser .
gtz

171 Desplay customes identiers in repaet sheet

Cotumn mih erntees,  Cobamn &

st e

Select the model we just created.
Then, Click on <Test Now>.
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This is.fhé mﬁsig\rt—liepért' generated by 11anst CCA.

} 11Ants Analytics "
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Highast Accurety! SN (o of Q.01 over defostt)
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[ TEE=T
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Additionsl Statatics
Arwa under ROC curve: Q.a910¢2094
Default Accumey: 01.74%

Click on <Additional Statistics>, this will bring us to the additional statistics section. The churn model has been

evaluated based on different evaluations metrics.
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Submitting to the KDD website

Before submitting, we need to perform the same procedure as we have done for the training data set
orange_small_train.xlsx, to generate the test set.

Open an empty Excel window.
Drag and Drop Orange_small_test.data into Excel.
Name column HW as ‘Target’.
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Click Ctrl+A to select all data, and then Click on <Score Customers>.
This takes about 30 seconds.

it =11
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Choose the model we have created.
Click <Score Now>.
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Predicted probability values are listed in Column HX.
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Save the text file as orange_small_test_churn.resu.
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This procedure to be repeated for the two other tasks: the appetency and the upselling problems.

Save your prediction values to text files respectively:
orange_small_test_ appetency.resu
orange_small_test_upselling.resu

Copy the three *.labels files, and name them as:
orange_small_train_appetency.resu
orange_small_train_churn. resu
orange_small_train_upselling. resu

Now, you have the following 6 result files.
| orange_small_test_appetency.resu
| orange_small_test_churn.resu
| orange_small_test_upselling.resu
| orange_small_train_appetency.resu
| orange_small_train_churn.resu

| orange_small_train_upselling.resu

Use WINZIP or WINRAR to zip these files into a single ZIP file, for example, my_submission.zip.

Challenge Submission Form

WARNING: Only team leadars sbould make submizzions. Flesse kme yourself to 8 submasions daily. Submizssicns
rececved bafore April 10, midnight [vecver time) Wil caunt towarde the fast challenge. Report submizsicn probilems
before Apnl B to get support

Method description

Browss. | (g, targr)

Subrrat Fesults
(Plouse click only once 1)

Finally, you can submit your result to the KDD website at:
http://www.kddcup-orange.com/submit.php

Total time for all three models should not exceed 55 minutes of human time.
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APPENDIX B — REFERENCES

11Ants Customer Churn Analyzer, http://www.11antsanalytics.com/

KDD Cup 2009, http.//www.kddcup-orange.com/

AUC Metric http://en.wikipedia.org/wiki/Receiver operating characteristic

Customer Churn, http://en.wikipedia.org/wiki/Customer attrition

An Introduction to ROC Analysis, http://www.sciencedirect.com/science/article/pii/S016786550500303X
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APPENDIX C— ABOUT 11ANTS CUSTOMER CHURN ANALYZER

11Ants Customer Churn Analyzer is software purpose built for building customer churn propensity models. For

further information about 11Ants Customer Churn Analyzer, please visit www.11AntsAnalytics.com or contact
sales@11AntsAnalytics.com .
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