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AHHM / Agenda R% ~frnd

CASSANDRA - ERARNNS

= General Overview on Risk based Approach

= A Case: Information Quality Control for Freight
Forwarder

= Role of Business Intelligence

— Data Analysis for Detecting and Explaining Business
Exceptions
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CASSANDRA CERARMYS
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CASSANDRA CERARMYS
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| Case Freight Forwarder

CASSANDRA UNIVERSITY
Risk or _ Non-compliance of customs declaration Risk _ FHeo,
exceptions: owner: its client
Business Customs Impact High/Medium/ | Probability : .
activity: declaration Low High/Medium/Low
Risk Party(-ies) Party(-ies) | 1. ex-ante: consult
Indicator(s): Incorrect involved in to be with the client to
information the FECo notified verify the info
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the client and ’ (in case of | government
government . :
used for the : exception) | agencies of errors,
agencies ) :
customs and re-submit a
declaration corrected
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Required brokerage Current Manual check: Suggested | Manual checks
normative knowledge: practice of 1 ex-ante " | practice of | supported by data
doc / info 1. regulations | check/ vérification check / analysis tools:
2. knowledge | control (Usin control Suggestions on
on the client’s brokegra e possible errors
(historical) (using what knowle dg ) (using using the normal
business info/doc as g what patterns of the
Required Check norm?) 9 ex-post info/doc as | client’s business
monitor correctness of aLJ dit P norm?) (Inferred from
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check / control | on each from gov.) transactions using
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Lingzhe Liue Dept. Technology & Operations Mgmt e ECITLe 22-10-2013




|||||||||||@ Business Intelligence for

CASSANDRA Decision Support

RSM
o o
- ERASM Sv

UNIVERSIT

—F

ETL

Data
Staging
Area

Domain
Structure

Mining

OLAP

Business
report

Statistics




il | RSM
/ General explanation format 2 afrns

CASSANDRA - ERARNNS

Event (a, F,r) because C", despite C~

= 3-place relation with:
1. actual object a: e.g. profit(august 2006,all countries, all-products) .
2. reference object r: e.g. average profit(months, all-countries, all-Products).

3. property F: e.g. profit in august 2006 low compared to profit months july
2006 ....june 2007.

4. C* contributing causes, C~ counteracting causes
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/ Actual and reference

CASSANDRA - ERASMUS
= We have actual values and reference values
y a , X a
y r , X r

. For example profit (august 2006,....,....) is actual value
and average july 2006 .... June 2007 is reference value.

: The reference values are determined by the normative model

n If Ay = ya — yr is large then y2 is exceptional.

. In the next step we explain the difference using business equations
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Simple case (Microsoft SQL server) - ERASMUS

CASSANDRA

Product Road Bikes

Country Total Total Total

France Germany United Kingdom Profit Sales Cost
Period Profit Sales Cost Profit Sales Cost Profit |Sales Cost Prob. Color
Jul 2006 $11.59  $70.26  $58.67 | $12.89 $33.10 $20.21 | $3.73  $80.17 $76.44 28.21  $183.53  $155.32 0.99 N
aug2006 @A $155.45 [815822° $1083 $28.08 1725 $1882  $9853 $79.71[__$26.80 | —$282.06 [§25517 0.95
Sep 2006 $9.00  $153.57  $144.57 $12.40 $32.02 $19.62  $13.55  $82.73 $69.18  $34.96  $268.32 523337 0.90
Oct 2006 $10.90  $44.12  $33.23 | $12.02 $31.27 $19.24  $11.36  $86.24 $74.88 | $3429 $161.63  $127.34
Nov 2006 $7.13  $103.89  $96.76 | $11.54 $29.70 $18.16 | $13.13  $90.74 $77.61  $31.80  $224.32  $192.52 0.90
Dec 2006 $20.71  $119.98  $99.27 | $13.93 $35.87 $21.93  $17.56  $93.18 $75.63  $52.20 $249.03  $196.83 0950
Jan 2007 $10.04 [I8290411  $19.07 $12.22 $31.70 $19.48 | $15.24  $73.00 [NSBZ76. $37.50 18133181 596:31 0.90 [
Feb 2007 $9.21  $84.03  $74.81 | $15.16 $39.43 $24.26 | $15.98  $94.52 $78.54  $40.35  $217.98  $177.62
Mar 2007 $18.42  $96.46  $78.04 | $14.03 $36.36 $22.33  ¥1560  $89.69 $74.10 | $48.05  $222.51  $174.46
Apr 2007 $18.05  $5221  $34.16 [NSISNSNNSS0ENISIN0S) s10.54 [11867:2311856:690 $4832  $170.20  $121.88
May 2007 $9.36  $116.73  $107.37 | $15.15 $38.96 $23.80 | $20.90  $100.86 $79.96 = $45.41  $256.55  $211.13
Jun 2007 $1862  $117.23  $98.61  $16.00 $41.08 $25.08 $11.45  $76.78 $65.33  $46.08  $235.09  $189.01
Grand Total | $140.27 $1,143.05  $1,002.78 $165.92 $428.31 $262.39 $167.86 $1,033.67 $865.80 $474.05 $2,605.03 $2,130.98

[1,1]

Explanation with business

Business
equation (red arrows): Equatio OLAP
contributing cause: cost, [0,1] [(1,0]
counteracting cause: sales. usiness
Here actual compared with OLAP Equation
average.

[0,0]
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|||||||||||@ / Exception computation with ANOVA, typical R% afirs

CASSANDRA ° for OLAP structure. - ERASMUS

= Main effect Anova models: Column effect

N

Vi =M+ +bj + &

Row effect

=Exception if :

abs(X—Yy> o

O

Here in the example only overall average
and country effect taken into account.
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Product Road Bikes
Country Total Total Total
France Germany United Kingdom Profit Sales Cost
Period Profit Sales Cost Profit Sales Cost Profit Sales Cost Prob. |Color
Jul 2006 $11.59  $70.26  $5867 | $12.89 $33.10 $20.21 | |83.73  $80.17 $76.44 _ $2821  $183.53  $155.32 0.99 N
Aug 2006 $155.45 |815822° $10.83 $28.08 $17.25  $1882  $9853 $79.71  $26.89 |—$282.06 425517 0.95
Sep 2006 $9.00  $153.57  $144.57 $12.40 $32.02 $19.62  $13.55  $82.73 $69.18  $34.96  $268.32  $233.37 0.90
Oct 2006 $10.90  $44.12  $33.23 | $12.02 $31.27 $19.24 | $11.36  $86.24 $74.88 | $34.29 316163  $127.34
Nov 2006 $7.13  $103.89  $96.76 = $11.54 $29.70 $18.16 @ $13.13  $90.74 $77.61  $31.80  $224.32  $192.52 0.90
Dec 2006 $20.71  $119.98  $99.27 | $13.93 $35.87 $21.93  $17.56  $93.18 $75.63 | $52.20  $249.03  $196.83 0950
Jan 2007 $10.04 [I8290411  $19.07 $12.22 $31.70 $19.48 | $15.24  $73.00 [NSBZ76. $37.50 18133181 596:31 0.90 [
Feb 2007 $9.21  $84.03  $74.81  $15.16 $39.43 $24.26  $15.98  $94.52 $78.54  $40.35 $217.98  $177.62
Mar 2007 $18.42  $96.46  $78.04 | $14.03 $36.36 $22.33 | ¥1560  $89.69 $74.10 | $48.05  $222.51  $174.46
Apr 2007 $18.05  $5221  $34.16 [NSISNSNNSS0ENISIN0S) s10.54 [11867:2311856:690 $4832  $170.20  $121.88
May 2007 $9.36  $116.73  $107.37  $15.15 $38.96 $23.80  $20.90 $100.86 $79.96 = $45.41  $256.55  $211.13
Jun 2007 $18.62  $117.23  $98.61 | $16.00 $41.08 $25.08 $11.45  $76.78 $65.33 $46.08  $235.09  $189.01
Grand Total =~ $140.27  $1,143.05 $1,002.78 $165.92 $428.31 $262.39 $167.86 $1,033.67 $865.80 $474.05 $2,605.03 $2,130.98
[1,1]

Explanation with business Business oua

equation (red arrows): Equatio

contrlbutlng cause: cost, [0,1] [1,0]

counteracting cause: sales. usiness

OLAP Equation
[0,0]
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i / Business model = R% wforr

CASSANDRA ' system of equations - ERASMUS

= Explanations are based on relations between variables:

y=T0%,%,.., %)

= In this case two posibilities:

= Business Equation: profit= sales— cost

OLAP Equation:  profit(august2006) = Zprofit(country,august2()06)

contries
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CASSANDRA - ERARNNS

= X;is a potential cause of Ay and:

a

inf(x,y) = f (X", x*)—y"

Indicates what the difference between the actual and norm value of y
would have been if only X has actual value and all others reference value

= If fis linear and reference values consistent (true is the example) then:

Ay =y*—y" =) inf(x,y)
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Product Road Bikes
Country Total Total Total
France Germany United Kingdom Profit Sales Cost
Period Profit Sales Cost Profit Sales Cost Profit Sales Cost Prob. |Color
Jul 2006 $11.59  $70.26  $5867 | $12.89 $33.10 $20.21 | |83.73  $80.17 $76.44 _ $2821  $183.53  $155.32 0.99 N
Aug 2006 $155.45 |815822° $10.83 $28.08 $17.25  $1882  $9853 $79.71  $26.89 |—$282.06 425517 0.95
Sep 2006 $9.00  $153.57  $144.57 $12.40 $32.02 $19.62  $13.55  $82.73 $69.18  $34.96  $268.32  $233.37 0.90
Oct 2006 $10.90  $44.12  $33.23 | $12.02 $31.27 $19.24 | $11.36  $86.24 $74.88 | $34.29 316163  $127.34
Nov 2006 $7.13  $103.89  $96.76 = $11.54 $29.70 $18.16 @ $13.13  $90.74 $77.61  $31.80  $224.32  $192.52 0.90
Dec 2006 $20.71  $119.98  $99.27 | $13.93 $35.87 $21.93  $17.56  $93.18 $75.63 | $52.20  $249.03  $196.83 0950
Jan 2007 $10.04 [I8290411  $19.07 $12.22 $31.70 $19.48 | $15.24  $73.00 [NSBZ76. $37.50 18133181 596:31 0.90 [
Feb 2007 $9.21  $84.03  $74.81  $15.16 $39.43 $24.26  $15.98  $94.52 $78.54  $40.35 $217.98  $177.62
Mar 2007 $18.42  $96.46  $78.04 | $14.03 $36.36 $22.33 | ¥1560  $89.69 $74.10 | $48.05  $222.51  $174.46
Apr 2007 $18.05  $5221  $34.16 [NSISNSNNSS0ENISIN0S) s10.54 [11867:2311856:690 $4832  $170.20  $121.88
May 2007 $9.36  $116.73  $107.37  $15.15 $38.96 $23.80  $20.90 $100.86 $79.96 = $45.41  $256.55  $211.13
Jun 2007 $18.62  $117.23  $98.61 | $16.00 $41.08 $25.08 $11.45  $76.78 $65.33 $46.08  $235.09  $189.01
Grand Total =~ $140.27  $1,143.05 $1,002.78 $165.92 $428.31 $262.39 $167.86 $1,033.67 $865.80 $474.05 $2,605.03 $2,130.98
[1,1]

Explanation with business Business oua

equation (red arrows): Equatio

contrlbutlng cause: cost, [0,1] [1,0]

counteracting cause: sales. usiness

OLAP Equation
[0,0]
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CASSANDRA CERARMYS

Product Road Bikes
Country Total Total Total
France Germany United Kingdom Profit Sales Cost
Period Profit Sales Cost Profit Sales Cost Profit |Sales Cost Prob. Color
Jul 2006 $11.59 $70.26 $58.67 | $12.89 $33.10 $20.21 | 8373  $80.17 $76.44  $28.21  $183.53  $155.32 0.99 B
Aug 2006 _< S155 75 — Y Y ST 33 2R 10X S1775 SRR SOR 53 S79 71 S26 89 $282.06 $255,17 0.95
Sep 2006 $9.00  $153.57 ~ $14457  $12.40 $32.02 $19.62 | $13.55 $82.73 $69.18 | $34.96 526832  $233.37 0.90
Oct 2006 $10.90 $44.12 $33.23 | $12.02 $31.27 $19.24 | $11.36 $86.24 $74.88 | $34.29  $161.63  $127.34
Nov 2006 $7.13  $103.89 $96.76 | $11.54 $29.70 $18.16 & $13.13 $90.74 $77.61 | $31.80 $224.32  $192.52 0.90
Dec 2006 $20.71  $119.98  $99.27 | $13.93 $35.87 $21.93  $17.56  $93.18 $75.63 | $52.20  $249.03  $196.83 0950
Jan 2007 $10.04 [I8290411  $19.07 $12.22 $31.70 $19.48 | $15.24  $73.00 [NSEZ76. $37.50 18133181 596:31 0.90 [
Feb 2007 $9.21 $84.03 $74.81 | $15.16 $39.43 $24.26 | $15.98 $94.52 $78.54 | $40.35  $217.98  $177.62
Mar 2007 $18.42 $96.46 $78.04 | $14.03 $36.36 $22.33 | $15.60 $89.69 $74.10  $48.05  $222.51  $174.46
Apr 2007 $18.05  $5221  $34.16 [NSISNSNNSS0ENNSIN0SN s10.54 [11867:2311856:691 $4832  $170.20  $121.88
May 2007 $9.36  $116.73  $107.37 | $15.15 $38.96 $23.80 | $20.90 $100.86 $79.96 = $45.41  $256.55  $211.13
Jun 2007 $18.62  $117.23 $98.61 | $16.00 $41.08 $25.08  $11.45 $76.78  $65.33 | $46.08  $235.09  $189.01
Grand Total =~ $140.27 | $1,143.05 $1,002.78 $165.92 | $428.31 $262.39 $167.86 $1,033.67 $865.80 $474.05 $2,605.03 $2,130.98
[1,1]
Explanation with OLAP equation black Business OLAP
. - Equatio
arrows: profit France august 2006
. - . [0,1] [1,0]
contributing cause. Then business / .
. usiness
equatlon . OLAP Equation

[0,0]
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i - | RSM
/ Contributing and counteracting 2 afrn

CASSANDRA ERATMES
= Contributing causes: Set of contributing causes C* consists of the variables x; of {x,,...,
X} with

Inf(x;,y)xAy >0
= Counteracting causes:

Inf(x.,y)xAy <0

= Explanation can be continued by explaining contributing causes further generating a
tree
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|||||||||||@ Explanation tree drilling down in product RSM 2 affrnd
CASSANDRA dimension - ERASMU

<N

orevenues(2001.Q1, Italy, All-Products) = "low"
Camping .
- Golf equip.
/eqmp.\\ /‘C< Pers. Access.
Cookingé‘:ping Packs Lanterns Wobods Irons Knives Binoculars Navigation
gear bags
Seeker 50
Seeker
Hibernatg lite EXtremSe;eker
Hibernate extr packpack L
Mini
double
orevenues(2001.Q1,Spain, All-Products) = "low"
Camping Mountain. Pers. Access.
equip. qui
. Binoculars
Tents Sleeping Lanterns Safety Tools Rope
bags
: i Seeker 50 Seeker
Star Gazer Hibern;e lite ire Granite Husky Rope Mini
Starlite Hibefnate extr  extre Extreme H60k R
Everglo usky Rope
200
Firefly
multi-light
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(118 / Summary R% wfrrd

CASSANDRA - ERARNNS

1. Choose measure: choose the variable which is important for decision.

2. Establish context: specify the information structure . The context is usually
the information from which the business report was generated. Sometimes
external sources need to be included to enlarge the context.

3. Identify normative model: choose appropriate reference class, estimate the,
norm. The derivation of the norm remains an interactive subjective process in
which several practical aspects demand | background knowledge from the
analyst.

4. Derive exceptions: compare the actual values with norm to find exceptional
values..

5. Generate explanations: find the explanations for the exceptions using the
business model, e.g. accounting equations or drill-down equations. What are
the underlying causes?
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CASSANDRA Input & output
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for future improvement

Normative info _
Risk Rule
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I A
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S
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!
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- (internal) correction
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- internal/external

risk rules
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____________________________________________________________________
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|||||||||||@ Risk rule

P

CASSANDRA in Risk Engine ERASMY
Event
(TRIGGER)
|
I Data / Condition Assessment Action
| (IF) (THEN)
\"4
Thresholds
Green
2 Parameter A | Green | Amber | Red ‘
U
(@)
a Amber
v Parameter B | Green | Amber | Red
wn N
8 4
Parameter C | Green | Amber Red Red
T |
I \ 4
|
il Record
Measurement Model Expert system / Audit trail

Human analyst
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m / Conclusion fz“/"‘”

CASSANDRA - ERASMES
_____________________________ Learning .
i Learning i
\V/ Tt TTTTTTTT T TR
! Learning |
Actual inputs J g i o
Normative Risk rules L
inputs b
Stakeholder info B
Transaction data Monitor Control Output
N N\ Lo
Logistics data
i Learning E
Security data Learning




I / contact RSN, i

CASSANDRA - ERARNNS

Thank you for your attention.

Any questions?

Lliu@rsm.nl
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