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Real Data — Real Issues

what they never told me at Uni

Phil Brierley
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18th February 2016



Data Prep v Predictive Modelling

Time wise...

80% - Data Prep

5% - Model Building
50% - Explaining results

Data Scientists like to over deliver!



Model building is now becoming a point and
click commodity

‘Correct’ data preparation will never be this
Rubbish in — Rubbish out

Caveat Emptor
let the buyer beware



* Knowing your data is the most important thing

* Don’t listen to ‘expert opinion’

* The data contains all the questions
the ‘experts’ may have the answers



This talk is nothing to do with Maths,
Statistics or Algorithms

Its to do with the 90% of your time you
will spend getting your data
‘Algorithm Ready’



1.

2.

3.

4.

4 Steps

Getting the Data
— Receiving the data

Sanity Checking the Data

— Is it consistent?

Preprocessing the Data

— Don’tintroduce issues

Predictive Modelling

— Last 5 mins of project timeline & budget!

) ¢

Getting the
data
‘Algorithm
Ready’

But we’ll
talk a little
on this



1. Getting the Data

A long process
- but can be made less painful



Getting the Data

e Caninvolve 2 or 3 iterations if its not extracted
correctly

* This can be avoided by specifying exactly how
you want it



Getting the Data

 Raw data only
— We'll do any aggregation
— Quicker for us and you
— We need to know what has gone on

 All the data (size permitting)
— We’'ll decide what populations not to use
— Maybe only filter on time
— Much quicker, storage is cheap
— Not saving us or you any time by doing filtering your end



Getting the Data

e Database dump if possible

— Detach database, we’ll reattach

— Ensures our ‘solution’ can be run in your production
environment (thinking ahead!)

* Delimited Text Files
— Pipe delimited (|)
— No quotes around text fields



Getting the Data

 EXCEL

— Excel generally means humans involved — BAD!

— Hard to replicate exactly what has gone on (see above)
— Excel does weird stuff (see later)

— Source data won’t be Excel (hopefully)

— Putting it in Excel to ‘help us’ is not actually helping (the first
thing we do is try get it out of Excel)



2. Sanity Checking

ldentifying Systematic Data Issues

Data driven predictive modelling assumes the future
will be like the past — we need to make sure the past is
like the past



1. Acquisitions and Events

Health Insurer

= June 2,000
- lifetime health cover (change in govt. policy)

Member Join Dates - Monthly . ou4
New h acquisition

Members /

Month of Joindate

Time (months) >>



Number of Reports

8K

7K

6K

SK

4K

3K

2K

0K

‘made up’ data !

1978

1. Acquisitions and Events

- .

1983

Company Financial Statement Dates

1988

1993
Quarte

1998 Q1

1998
| Reportdate

Date >>

2003

2008

2013

_REPORTTIME_TXT (group)

I other

[l oo0:00:00
Il 02:00:00
Il o7:00:00
[l 0s:00:00
Il 16:00:00
W 16:01:00
B 16:05:00



Year

2009

2010

2011

2012

2013

2014

2. Made up Dates

Company Financial Statement Times

Before Market Open

c]. |.._l J_l.__L._L.__j.. !

Time: January 1, 1900 2:00 AM

IN: 54

1AM

¥

4 AM
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7 AM
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R Market Open . After Market Close
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Time: January 1, 1900 5:05 PM
N: 387
=W .Ll.___LJ..J_l___.____L S SO | T 4 (R
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W Time: January 1, 1900 1:00 PM
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.l- l. l.._l__. [

10 AM 1PM

Time of Day >>

4PM
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7PM 10 PM 1AM



Nimbe rof Records

2. Made up Dates

- FEDIUATY 15, 2004

1600
ANNUAL ANNOUNCEMENTS PER DAY
1400
Fabruary 15, 2003
1200 —
‘_f" January 13, 1376
1000 FEDI'LIEF:.' 15, 2002
February 13, 2003
4 Fabruary 15, 2008
February 13,2001 -—
500 Fabruary 13, 2007
-
[Zal]
430
200
0 ST -
1973 1883 13835 1983 1993 2003 2008 23

Date of Announcement >>



2. Made up Dates

Electricity Consumption

Sometimes
fudged ! 2am clock change
| | \ T | | T | |
_ 47 /~
. ﬁx i 1'-;
S B T‘T'f’_ I
=TT NN
o 5| "
L
o | Sun 23rd Oct
5 - -
Q 1 B
i
u— i error g
m B
i

R T B

noon :midrl"light: noon :midrl'light: noon

Fig 3-42 An anomaly the day the clocks change



2. Made up Dates

Always look at date distributions
Dates usually cannot be ‘null’ in a database
Thus common to see system default dates

Happens when data sources are ‘merged’ or
dates are unknown



Medicare

Non- Medicare

3. Moving Definitions

Health Insurance Claims — time lags

Channel Name (Group)

g Hicaps

W Membershi
non 5 N Other ’
hospital £

:
hospital :

g NData gets updated
non < retrospectively
hospital once all claims are

AN — e _received
. F
hospital £

Date >>



3. Moving Definitions

Hospital Admissions

How many Patients do we have (by Admission Type)

AdmissionType_Description
Planned2

M Planned3

M Planned4

M Unplanned

Number of
Admissions What is the
reason for
this?
N\//\/w
July 2010 January 2011 July 2011 January 2012 July 2012

January 2013 July 2013
Manth of StartDateTime

Date >>



3. Moving Definitions

Number of Admissions for Congenital Heart Disease

Mumber of Admissions by DRG1
Hospital
W siospitsc

55
50
45

40

Admissions J Has Congenital

* u Heart Disease
25 suddenly been
cured?

20

Mary 2009 Mowemby er 2009 May 2010 Mowember 2010 May 2011 Mowemnber 2011 May 2012 Navember 2012 May 2013 Navember 2013
Mot of StartDsteTire

Date >>



Number of Admissions
to Emergency Dept.

3. Moving Definitions

15t July Date 5> 15t July



density

3. Moving Definitions

N F’ayDela\}_max

LA

Zh

EA



Minimum
Volume

100

90

80

70

60

50

40

30

4. Data Capture Bias

Volume of Trades — Exchange reporting policy

P Min. Volume: 100.00

Min. Volume: 50.00

recorded prior
tO 20 14 Min. Volume: 1.00

Min. Volume: 16.67

Data thus biased
towards lower priced
shares

- dependent on
volume of shares, not
S amount

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Date >>



Number of Records

Number of Records

5. Real or Systematic ?

Discharge Times from Hospital
(you don’t actually clock out!)

11

12 13 14 15

Non - Chemotherapy

16

17

Extrma
ChemotherapyFag

18 19

~Time of 6pm
allocated to

everyone
SR ¢ ll‘lll\.Il.lllll‘llii-l;llll_j | e
Hour of EndDateTime: 18
Min VT.T
Chemotherapy
Hour of EndDateTime: 18

Time of Day



Freq

6. System Overrides

Looks OK?

Exam Mark



6. System Overrides

Hmmm!
What do you think
the pass mark is?

51

Exam Mark



3. Pre-processing data

Avoid Self Imposed Coding Errors



1. Integer Division

-Iselect
A
,B
,A/B as [Bad] -- INTEGER DIVISION
,(A*1.0) / (B * 1.0) AS [Good] --SOLUTION

FROM
DEMO1
150 % - “
3 Reis [y Moo
A _|B Bad | Gond
1 i1:2 0 050000000
2 3 4 0 075000000
3 5 6 0 08333333




1. Integer Division

Documented — but who reads documentation!

4 Result Types

Returns the data type of the argument with the higher precedence. For more information, see Data Type Precedence (Transact-SQL).

If an integer dividend is divided by an integer divisor, the result is an integer that has any fractional part of the result truncated.



2. Floats & Reals

Comparisons of numbers dependent on format

-|SELECT
float_version
,real _version
,CASE
WHEN float_version = real_version THEN 'SAME’
ELSE 'DIFFERENT'
END AS are_same
,CASE
WHEN CAST(float version AS DECIMAL) = CAST(real version AS DECIMAL) THEN 'SAME'
ELSE 'DIFFERENT'
END AS are_same_ DECIMAL

FROM
float_real

% - 4

Results _'_1 Messages

ﬂoat versioru______ real_version  are_same are_same_DECIMAL
12 DIFFERENT  SAME




2. Floats & Reals

It is documented !!

4 Using float and real Data

The float and real data types are known as approximate data types. The behavior of float and real follows the IEEE 754 spacification on approximate numeric data
types.

Approximate numeric data types do not store the exact values specified for many numbers; they store an extremely close approximation of the value. For many
applications, the tiny difference between the specified value and the stored approximation is not noticeable, At times, though, the difference becomes noticeable.
Because of the approximate nature of the float and real data types, do not use these data types when exact numeric behavior is required, such as in financial
applications, in operations involving rounding, or in equality chacks. Instead, use the integer, decimal, money, or smallmoney data types.

Avoid using float or real columns in WHERE clause search conditions, especially the = and <= operators. It is best to limit float and real columns to = or
COMparisons.

&



3. Nulls

SELECT
A,B,C

,A+B+C AS [A+B+C]
FROM NULLS

150 % -

[ Results 3 Messages

A E T As+B+C
1 1 ................ 5 3 | 6
P TTTRERETTT
3 NULL 2 3 NULL

Null is ‘unknown’ — so any calculation on records
containing a Null correctly returns Null
(not necessarily intuitive)



3. Nulls

-ISELECT
A,B,C
,A+B+C AS [A+B+C]
FROM NULLS
150 % -
£H Results | [y Messages
A E C  A+B+C
- B 3 | 6
o — TTRESE T
3 MULL 2 3 NULL

Technically correct as NULL means ‘l don’t know’

...but none the less, not what you might be expecting



4. Nulls (again)

The disappearing record

Responses <- c('Y','Y',NA,'N','N")

#total size
length (Responses)

Records =5 [11 5

#yes
Tength (which(Responses == 'Y'))

Yes =2 [1]1 2

#not yes
length (which(Responses != 'Y'))

Not Yes = 2 [1] 2

#a solution
2+21=5 Y <- which(Responses = "Y')
. o length (Responses[-Y])
(not intuitive)

[1] 3



5. Nulls (again, again)

Beware Function Defaults

read.table(file, header = FALSE, sep = "", gquote = "\"'",
dec = ".", numerals = c{"allow.lo=s=zs", "warn.loss", "no.lo=ss"),
row.names, col.names, as.ls = !stringshsFactDrs,
na.=ztrings = "NA", colClas=ze=z = NA, nrows = -1,
=zkip = 0, check.names = TRUE, fill = !blank.lines.skip,
strip.white = FALSE, blank.lines.skip = TRUE,
comment .char = "§",
allowEscapes = FALSE, flush = FALSE,
stringshsFactors = default.stringsksFactors(),

fileEncoding = "", encoding = "unknown", text, =skipNul = FALSE)



5. Nulls (again, again)

This genuinely caught me out!

National Bank of Canada (NA.TO)
49.23 . 0.28(0.57%) Juns, 3:59PM EDT

% Add to Portfolio

Prev Close: 48.95 Day's Range:
Cpen: 48.88 52wk Range:
Bid: 49.21 Wolume:
Ask: 49.29 Avg Vol (3m):
1y Target Est: N/A Market Cap:
Beta: N/A P/E (ttm):
Next Earnings Date: 26-Aug-15 (& EPS (ttm):
Div & Yield:

48.82 - 49.65
44.15 - 55.50
647,109
894,369
16.22B

11.09

4.44

N/A (N/A)

NATIONAL BANK OF CANADA

ENA.TO

© Yahoo!
10:00 am

1d

5d

12:00 pm

1m

3m

02:00 pm 04:00 pm

6m

----- Previous Closs

1y 2y 3y

max

customize chart



6. Beware software quirks
- the midnight hour

(caught me out again!)

addTime <- function(mytime,seconds_to_add){
strptime(mytime, "%Y-%m-%d %H:%M:%s") + seconds_to_add

BaseTime <- "2015-03-25 22:00:00"

addTime(BaseTime,0)
[1] "2015-03-25 22:00:00 AEDT"
addTime(BaseTime, 3600)

[1] "2015-03-25 23:00:00 AeDT"

Bang on addTime(BaseTime,7200)
midnight the

seconds [1] "2015-03-26 AEDT"
disappear

addTime(BaseTime, 10800)

[1] "2015-03-26 01:00:00 AEDT"



7. Stay away from Excel !!

1-3
Excel will convert it to 3-Jan
Convert cell to text and it becomes 42007

mm/dd/yy or dd/mm/yy

Phil's Rules

— avoid Excel as it has a mind of it’s own.
— data used for modelling should go nowhere near Excel



8. Damn Smileys!
(damn Microsoft)

select count from

select td market,start datetime adjusted Exch,count as ¢
from Sandbox_BAM.pdb.ELE_market_trade_ times BEFORE_AND AFTER1
group by td_market,start_datetime_adjusted_Exch

} z where ¢ > 1 order by start_datetime_adjusted Exch

select max@ from vy

maxg?



4. Predictive Modelling

If it looks too good to be true
— it normally is



Predictive Modelling

* These days, all you need to know is:

— Ensembling
— Over fitting (or how to avoid it)

— Calculating Variable Importance
* Helps detect information leakage



If it’s too good to be true...

1. University Attrition
(voluntary or involuntary)

2. Insurance Claims
(level of cover)

3. ID is a proxy for the outcome
(kdd Cup)



Thank you for listening



