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Polls



�Lust

�Gluttony

�Greed

�Sloth�Sloth

�Wrath

�Envy

�Pride
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Thanks to Ewan’s Corner, Source Unknown



�Lots of definitions
-http://en.wikipedia.org/wiki/Data_mining

�Finding interesting structure in data
-Structure: refers to statistical patterns, predictive models, hidden 
relationships

-KDD-KDD

�Examples of tasks addressed by Data Mining

�Predictive Modeling (classification, regression)

�Segmentation (Data Clustering )

�Summarization

�Visualization
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�A magic wand

-Answering questions your haven’t asked

-Automatically reporting interesting findings

-Replacing thinking about your business-Replacing thinking about your business

-Replacing smart data analysis

-Enabling bad data to provide useful information

�So, what are the Seven Deadly Sins of DM?
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�Statistician studies 6 properties for 74 

recent samples from production
�Viscosity

�Max temperature to failure

�Max pressure to failure�Max pressure to failure

�Density

�Load at failure

�Stress at failure 
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Three Groups!!!

“Do you know we make 3 products?”



Not Fully Understanding the Problem

Ingot cracking

- 3935 30,000 lb. Ingots

- Up to 25% cracking rate

- $30,000 per recast

- 90 potential explanatory variables- 90 potential explanatory variables

- Water composition (reduced)

- Metal composition

- Process variables

- Other environmental variables
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Ingots – First Tree

Count

Mean

Std Dev

3935

0.2356

0.4244

All Rows

Alloy (6045,7348,8234,2345,3234) Alloy (5434,5894,2439)
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Count

Mean

Std Dev

3005

0.159

0.3661

Alloy (6045,7348,8234,2345,3234)

Count

Mean

Std Dev

930

0.4817

0.4999

Alloy (5434,5894,2439)

“We know that – some alloys are hard to make.

That’s why we gave you the data in the first place.” 
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60% to 95% of the time is 60% to 95% of the time is 

spent spent preparing preparing the datathe data
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87.1% 87.1% of of all statistics all statistics 

are made upare made up



�PVA is a philanthropic organization,
-Sanctioned by the US Govt to represent the 
disabled veterans

�They send out 4 million “free gifts” , every 6 
weeks

-And hope for donations

�Data were used for the KDD 1998 cup 
-200,000 donors -200,000 donors 

-(100,000 training, 100,000 test)

-481 demographic variables
-Past giving, income, age etc etc etc

-Recent campaign (only for training set)
-Did they give? (Target B)

-How much did they give (Target D)

� To optimize profit, who should receive the 
current solicitation?

�What is the most cost effective strategy? 
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T-Code



More T  code



Transformation?
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Categories?
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What does it mean?

T -C ode
0  _                      1 6  DEAN                  4 8  CORPORAL              1 0 9  LIC.                  

1  M R.                   1 7  JUDGE                 5 0  ELDER                 1 1 1  SA.                   

1 0 0 1  M ESSRS .               1 7 0 02  JUDGE &  MRS .          5 6  MAYOR                 1 1 4  DA.                   

1 0 0 2  M R. &  M RS .            1 8  M AJOR                 5 9 002  LIEUTENANT &  MRS .     1 1 6  SR.                   

2  M RS .                  1 8 0 02  M AJOR &  MRS .          6 2  LORD                  1 1 7  SRA.                  

2 0 0 2  M ESDAMES              1 9  SENATOR               6 3  CARDINAL              1 1 8  SRTA.                 

3  M ISS                   2 0  GOVERNOR              6 4  FRIEND                1 2 0  YOUR MAJESTY          

3 0 0 3  M ISSES                 2 1 0 02  SERGEANT &  MRS .       6 5  FRIENDS                1 2 2  HIS  HIGHNESS           

4  DR.                   2 2 0 02  COLNEL &  MRS .         6 8  ARCHDEACON            1 2 3  HER HIGHNESS           

4 0 0 2  DR. &  M RS .            2 4  LIEUTENANT            6 9  CANON                 1 2 4  COUNT                 

4 0 0 4  DOCTORS                2 6  MONS IGNOR             7 0  BISHOP                 1 2 5  LADY                  

5  M ADAME                2 7  REVEREND              7 2 002  REVEREND &  MRS .       1 2 6  PRINCE                

T itle
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5  MADAME                2 7  REVEREND              7 2 002  REVEREND &  MRS .       1 2 6  PRINCE                

6  SERGEANT              2 8  M S .                   7 3  PASTOR                1 2 7  PRINCESS               

9  RABBI                 2 8 0 28  M SS .                  7 5  ARCHBISHOP             1 2 8  CHIEF                 

1 0  PROFESSOR             2 9  BISHOP                 8 5  SPECIALIST            1 2 9  BARON                 

1 0 00 2  PROFESSOR &  MRS .      3 1  AMBASSADOR            8 7  PRIVATE               1 3 0  SHEIK                 

1 0 01 0  PROFESSORS             3 1 0 02  AMBASSADOR &  MRS .     8 9  SEAMAN                1 3 1  PRINCE AND PRINCESS    

1 1  ADM IRAL               3 3  CANTOR                9 0  AIRMAN                1 3 2  YOUR IM PERIAL MAJEST  

1 1 00 2  ADM IRAL &  MRS .        3 6  BROTHER               9 1  JUSTICE               1 3 5  M . ET MME.            

1 2  GENERAL               3 7  S IR                   9 2  MR. JUSTICE           2 1 0  PROF.

1 2 00 2  GENERAL &  MRS .        3 8  COMMODORE             1 0 0  M .                    

1 3  COLONEL               4 0  FATHER                1 0 3  M LLE.                 

1 3 00 2  COLONEL &  MRS .        4 2  S ISTER                1 0 4  CHANCELLOR            

1 4  CAPTAIN               4 3  PRES IDENT             1 0 6  REPRESENTATIVE        

1 4 00 2  CAPTAIN &  MRS .        4 4  M ASTER                1 0 7  SECRETARY             

1 5  COMMANDER             4 6  MOTHER                1 0 8  LT. GOVERNOR          

1 5 00 2  COMMANDER &  MRS .      4 7  CHAPLAIN              
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Student #1   $15,024

Student #2   $14,695

Student #3   $14,345
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Depression Clinical Trial Study

�Designed to study antidepressant efficacy
- Measured via Hamilton Rating Scale

�Side effects
- Sexual dysfunction
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- Sexual dysfunction

- Misc safety and tolerability issues 

�428 patients

�Two antidepressants + placebo
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Prediction is Hard

�Especially about the future

- Nils Bohr



Car Insurance 

�42800 mature policies on fleets of 

commercial car insurance

- 65 Potential Predictors

- Can we find a pattern for the unprofitable policies?
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But It Worked for Cars! 

�Liability for churches
- Some Predictors

- Net Premium Value

- Property Value

- Coastal (yes/no)

- Inner100 (a.k.a., highly-urban) (yes/no)

- High property value Neighborhood (yes/no)

- Indicator Class- Indicator Class
- 1 (Church/House of worship)

- 2 (Sexual Misconduct – Church)

- 3 (Add’l Sex. Misc. Covg Purchased)

- 4 (Not-for-profit daycare centers)

- 5 (Dwellings – One family (Lessor’s risk))

- 6 (Bldg or Premises – Office – Not for profit)

- 7 (Corporal Punishment – each faculty member)

- 8 (Vacant land- not for profit)

- 9 (Private, not for profit, elementary, Kindergarten and Jr. High Schools)

- 10 (Stores – no food or drink – not for profit)

- 11 (Bldg or Premises – Maintained by insured (lessor’s risk) – not for profit)

- 12 (Sexual misconduct – diocese)
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Predicting Malignancy 
� Breast cancer data from mammograms

- Error rates by trained radiologists are near 25% for 

both false positives and false negatives

� Newer equipment is prohibitively expensive for the 

developing world

� Early detection of breast cancer is crucial

� Cumulative type I error over a decade is near 100% 

leading to needless biopsies
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The Data

�1618 mammograms showing clustered 
microcalcifications
- Biostatistics Dept Institut Curie

�Variables
- Response: Malignant or not- Response: Malignant or not

- Predictors: Age, Tissue Type (light/dense) Size 
(mm), Number of microcalc, Number of suspicious 
clusters, Shape of microcalc (1-5), Polyshape?(y/n), 
Shape of cluster (1,2,3), Retro (cluster near 
nipple?), Deep? (y/n)
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Combining Models

�Bagging (Bootstrap Aggregation)
- Bootstrap a data set repeatedly

- Take many versions of same model (e.g. tree)

- Random Forest Variation

- Form a committee of models

- Take majority rule of predictions

�Boosting
- Create repeated samples of weighted data

- Weights based on misclassification

- Combine by majority rule, or linear combination of 
predictions
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Bootstrap Forest Wins

False Positives False Negatives

Simple Tree 32.20% 33.70%

Neural Network 25.50% 31.70%

Boosted Trees 24.90% 32.50%

Boostrap Forest 19.30% 28.80%

Radiologists 22.40% 35.80%

42

Radiologists 22.40% 35.80%
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What About Interpretability?

�Column Contributions

- Bootstrap Forest 

- Even better than “Shaking the Tree”

�Use as a Benchmark
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�Use as a Benchmark

- Explore interpretable models that have same out 

of sample predictive power as ensemble methods
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The Process
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CRoss-Industry Standard Process for Data Mining (CRISP –DM) 
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Where Do They Come From?

�The Times of London reports 30kg bat
- The mysterious moving decimal 

�40% of doctors born on Veteran’s Day 1911
- Data Entry 
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- Data Entry 

�Mars Lander lost -- $125 M 
- Confusion of acceleration units (metric – newtons/sec 

vs. English  pound/sec) Everywhere

�Ovarian Cancer cure published in Lancet

- Differences due to lab practice, not treatment



Where Do They Really Come From?
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Where Do They Really Come From?
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Where Do They Really Come From?
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What Can They Do?
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�Study by Large Credit Card Issuer

�Entire effect was due to one customer who charged $3M 
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Did it Matter?
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Did it Matter?
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Did it Matter?
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The Managers’ (and all of our) Folly
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Other Factors?
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Associations
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Associations
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Associations
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Less Far Fetched?

� Did you know?
- Shorter men are at greater risk for heart attacks?

� Hunch 
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� Hunch 
- 55 million answers to questions from 1 million users

� Did you know?
- People who swat flies like USA Today?

- People who believe in alien abductions prefer Pepsi to Coke

- People who eat fresh fruit every day are more likely to buy a pricey digital camera

- People who cut sandwiches diagonally prefer Ray-Ban sunglasses

� Social Network Marketing Produces More Loyal Customers
- Chicken or egg?



The End of Science
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Poor George

George Box

“All models are wrong, but some are useful”

Peter Norvig

“All models are wrong, and increasingly you can succeed 

without them.”

Really?
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Really?

Chris Anderson

“With enough data, the numbers speak for themselves”



�Define the Problem

�Prepare the Data 

- use Domain Knowledge

�Be Open to New Methods and Models

�Be Aware of Missing Data�Be Aware of Missing Data

�Work in Teams 

�Ensure Data Quality

�Use Models, not just Associations
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