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FINANCIAL DOCUMENTS
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Al...MACHINE LEARNING...DEEP LEARNING?

ARTIFICIAL INTELLIGENCE

General Artificial Intelligence machines

MACHINE LEARNING

Narrow Artificial Intelligence in practice

1950 l1960 [1970 [1980 [1990 [2000
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WHY IS ARTIFICIAL INTELLIGENCE SUDDENLY SO IMPORTANT?

DEEP LEARNING DEMOCRATIZATION

NVIDIA.

Cloud Platform
TensorFlow
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EFFICIENCY IN THE FINANCIAL SERVICES INDUSTRY
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RELATIVE DIGITIZATION

oo gl Source: Data Analysis and expert interviews conducted by the McKinsey Global Institute
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EXAMPLE: STRUCTURED CREDIT REPORTING

Capturing data in

Capturing trade in

portfolio Creating PDF

management report for Trustee
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DEMOCRATIZATION OF VISION API FOR FINANCIAL DOCUMENTS
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LEGEND OF THE SINGLE BRAIN

Primary motor cortex Primary sensory cortex
(precentral gyrus) (postcentral gyrus)

Somatic sensory association area

Somatic motor association area

(premotor cortex)
\‘ - ”’ \

Prefrontal cortex

i

d

Visual association
area

Broca’s area
(production of speech)

Visual cortex
Auditory association area

. Wernicke’s area
Auditory cortex (understand speech)
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interpretation
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CHIHUAHUA DOG OR BLUEBERRY MUFFIN?
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IMAGE REPRESENTATION

Image | € Basvectorx € B
Distance Measures, i.e. L1 or L2

Similarity: Nearest Neighbor Classifier

Pixel-wise absolute value

What the computer sees

B2% cat
15% dog
2% hat

1% mug

image classification

Test image Training image differences
56 32 10 18 10 20 24 17 46 12 14 1
90 23 128 | 133 8 10 89 100 82 13 39 33
12 10 0 30
24 26 178 200 12 16 178 170
2 32 22 108
2 0 255 | 220 4 32 233 | 112
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IMAGE CLASSIFICATION

Linear classification function f: R PR K, f(x)=Wx+b with score S; =W "X

airplane c:lassiﬁe/ &
T .
B

deer classifier

ONE STEP FURTHER



CONVOLUTIONAL NEURAL NETWORKS

Deep neural networks learn hierarchical features representations

A BEERT TR
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hidden layer 1 hidden layer 2 hidden layer 3
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CONVOLUTIONAL NEURAL NETWORKS

Building Invariance Properties into a Neural Network
Translations, scalings, small rotations
Nearby pixels of images are more strongly correlated than more distant pixels

Convolution Pooling Convolution Pooling Fully Fully Output Predictions
+RelU +RelU Connected Connected

Dog (0)
cat (0)
11 Boat (1)
—— Bird (0)
1°°-°0
Eiotat =Y %({ur_q('l — output)?
| |
\ J | ;
| (
Feature Extraction from Image Classification
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CONVOLUTIONAL NEURAL NETWORKS

Operation Filter Convolved
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CONVOLUTIONAL NEURAL NETWORKS

Non Linearity
Example (ReLu): Output = Max(0, Input)

Input Feature Map Rectified Feature Map

T 'L'\

white ="positive values

1
- Only non-negative valyes
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CONVOLUTIONAL NEURAL NETWORKS

Pooling reduces the dimensionality of each feature map but retains the most important information.

Max, Average, Sum etc.

Max(1,1,5,6)=6

% 2| 4
max pqol with 2x2 filters 6
\5 6/ 7|8 and stride 2
3 | 2 IS 4
1| 2 NS

y

Rectified Feature Map
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CONVOLUTIONAL NEURAL NETWORKS

Makes input representations smaller

Reduces number of parameters and computations

Invariance to small transformations, distortions and translations in the input image

Almost scale invariant representation => we can detect objects in an image no matter where they are located
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RELU

RELU

CONVOLUTIONAL NEURAL NETWORKS

Classification
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DATA EXAMPLE - RESIDENTIAL MORTGAGE-BACKED SECURITY (RMBS) REPORT

Contact:
Distribution Date: Loan Trust
Asset Backed Pass-Through Certificates
Series 2006
207 O 1705 M
Certificateholder Distribution ¥
Certificate Begzinning Ending Cumulative
Recond Pass-Through Certificate Interest Principal Certificate Total Realized
Class CusIp Rate Balance Distribution Distribution Loss Balance Distribution Losses
A=l 14453FAAT MLEOR3RS %0 0.00 0.00 0.00 00 0,00 0.00 0.00
A2 14451FABS LB6RIG U .00 000 000 .00 0.00 .00 .00
A-3 14451FAC3 D083 % O0,681,257.74 65,474.0% 2,142,820001 [ RT5IRA3TT2 3,208,295.00 0.0
At 14453FADI 101833 % 4176900000 oo oo 41,769.000.00 3308249 X1
M-1 14453FAES 104833 % 41,424,000,00 33,775.7% .00 0.00 41,424,000,00 33,775.79 0.00
M-2 14453FAF6 106823 % 9,759.008.51 8,100.06 (.00 {14.060.13} SITH 16764 8,109.06 3824083237
M-3 14453FAGS % 0.00 000 0.0 0.0 .00 n.on 17 KR6,9400 00
M= 14453FAH2 ] .00 {00 100 .00 0.0 .00 1788699994
M-5 T4453FAN8 o 0.00 00 0.0 .00 0.00 0.00 17 886,599 99
M-6 14453FAKS 0,00 000 .00 0.0 0,00 000 16,546,000.00
M-7 14453FAL3 0.00 (00 000 .00 0.00 (06 1647500000
M-§ 14453FAM1 0.00 0.00 .00 0.0 0.00 000 12.239,000.00
M9 14453FAND 0.00 0.00 0.00 .00 0.0 a0 HAT3,000.000
M-10 14455FAP4 0.00 000 oo .00 0.04 .00 1i,%27,000.00
CE 14453FAQ2 Q00000 % 270.925.74 .00 00 .00 317,642,582 .00 .00
P 14453 FARD 000000 %o 10000 0.0 0,00 0,00 1000 000 .00
R-1 14453FAS8 00000 % 0.00 0.00 .00 .00 0.00 .00 .00
R-11 | 4453FATE 000000 %5 () (.00 000 .00 10040 .00 .00
Totals 183.004.381.99 140,442.33 3.142.820.01 (14,069,137 180822348 |8 3,383,062.34 156,861,832.34

This report is compiled b
Al Record Dates are based upon the goveming documents and logic sat forth as of closing.

nOTE: On Aprl 4, 2007
details.

MOTE: Distributions include cerfain amounts recsived in respect of claims filad on behalf of the Trust in the bankmuptey proceedings of New Century and affiliates,
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HIGH-LEVEL APPLICATION PROCESS
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AWS ARCHITECTURE - MODEL FACTORY

/@ - N

N

EC2 (p2.xlarge) with Deep Learning AMI

v
Training Production Model
Data Model Storage

> - Y,
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AWS ARCHITECTURE - PRODUCTION ENVIRONMENT

@ N N

EC2 (c4.xlarge) with Deep Learning AMI

=)
Document Document
Storage Prediction “ '

Extracted Result
Values

K (JSON) /
\\ Model Storage /
(On Startup)
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TENSOR FLOW MODEL GRAPH (I/1l)
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TENSOR FLOW MODEL GRAPH (lI/1l)
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END-TO-END PROCESS

Extract Values

¥ 4
E (Lambda Function)

b { Convert to
=

PDF Detect Values Extract Values

Extracted
‘ Values
(JSON)

ONE STEP FURTHER



(om

OBJECT DETECTION - WORKFLOW

Image Coordinates

ONE STEP FURTHER
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OBJECT DETECTION - OUTPUT

Distribution Date: 27-Mar-2017
MMEINT 02iTesEM
Certificate
Record Pass-Through
Class Cusip Date Rate
A-l 14433FAAT 0372472017 MLROK3E @
A2 14452FARS (LRARISG &
A3 14453FACT 0.92833
A4 14453FADT L0833
M-1 |4453FAED 104833 %
M-2 14453FAF6
M-3 1H453FAGE
M4 14453FAH2
M-5 14435F A8
M-6 14453FAKS
M-7 144353FAL3
M-§ 14453F AM1
M-9 T4453FAND
M-10 14453FAPA
CE 14453FAQ2 Q00000 %4
P 14453FARD 000000 %5
R-1 14453FAS8 D000 %
R-11 14433FATS DO0000 %5
Totals

This repart is compiled by
Al Record Dates are based upon the goveming dacuments and logic sat forth as of cio

nOTE: On April 4, 2007
details.

NOTE: Distribadions inciude certain amaunts received in respect of claims filed on behe

Distribution Date: 27-Mar-2017
WMEINT  aRTASPM
Certificate
Record Pass-Through
Class CusIp Rate
A=l 14433FAAT (LEORES %4
A2 (LEAREE o
A-3 14433FALCT 03/24:2017 0.92833 %
A 14453FAD1 03/24:2017 ‘i
M-1 14433FAED 03/242017
-2 14453FAF6 037242017 106833 %0
M-3 14453FAGE U3/242017 LOBR3T %
M- 14433FAH2 03/24:2017 112833 %
M-5 14453F AN 037242007 L.I5833 %
M-6 03242017
M-7 14453FAL3 03242007
M-8 14453FAM 1 3242007
M-9 14433FAND %
M-10 14453FAP4 037242017 I27R3N %
CE 14433FAQ2 027282017 Q00000 %
P 14453FARD 027282017 Q00000 %
R-1 14453FASH 027282017 00000 %%
R0l 14433FATE 027282017 0.00000 %
e | ————

This report is compiled b
Al Record Dates are based upon the goveming documents and logic set forth as of clos

wOTE: On April 4, 2007
details.

NOTE: Dietributions inchude certain amounts racaived in respect of claims filed on behal
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OPTICAL CHARACTER RECOGNITION (OCR) - WORKFLOW

Preprocessing Word Detection Word Extraction ‘

Extracted
Text

Coordinates
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OPTICAL CHARACTER RECOGNITION (OCR) - OUTPUT

"Cusip":[

Distribution Date: 27-Mar-2017 "
"14453FAAT",
20-war 2017 Ok 17885 PM " 14453FABS" Kl
"14453FAC3",
"14453FAD1",
Certificat " "
Record | Pros-Through 14453FAE9",
Class cusip Rate "414453FAF6"
A 14453FAAT NLROR33 % y 1
A2 144538 ABS 086833 % "14453FAG4",
A 14453FACS 092833 % i e
A4 14453FADI 101833 % 14453FAH2",
M1 14453FAES 1.04833 % " "
M2 14453FAF6 106833 % 14453FAJ8",
M3 1MSIFAGS 2 08833 % " "
M4 1a4s3rat2 | | oaazor :.‘:3:33 :r: 14853FAKS
M-S 1445368 | | av2402017 115833 % "14453FAL3",
M6 14453FAKS | | 03242017 121833 %
M- 14453FAL3 [ | 03242007 162833 % "14453FAM1",
M8 1HSIFAMI 177833 %
M9 14453FAND 33 % "14453FANS",
M-10 14433FAP4 327833 % " "
CE 14433FAQ2 000000 % 14453FAP4",
P 1445IFARD 000000 % " "
R4 14453PASH :muonu % 14453FAQ2",
Rl 14433FATS 0.00000 % "14453FARG",
Totals
This regart is compiled bt 14453FAS8",
Al Record Datas are based upon the govering dacuments and logic st forth as of clos i
WOTE: On Apri 4, 2007 ]
datall,

"Ending Tranche Balance":

NOTE: Distributions incude cerlain amounts racsived in respect of claims fled on behal " "
14612693.71",
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PROCESSING THE EXTRACTED VALUES

Theoretical Value

Calculation
’E‘ Matching Interface
Processed Time Series
Report

Document

B
E‘% Former
E’E‘ Reports
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THANKYOU.

Vahe Andonians Prof. Dr. Martin Hellmich
Managing Director Managing Director

SCDM Germany GmbH SCDM Germany GmbH
SonnemannstralRe 9-11 SonnemannstralRe 9-11

60314 Frankfurt am Main 60314 Frankfurt am Main

+49 151 46612150 +49 172 6201376
vahe@andonians.com martin.hellmich@scdm.de
www.scdm-financial.com www.scdm-financial.com
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Max Richter
Technical Lead - Al & ML

SCDM Germany GmbH
Sonnemannstraflie 9-11
60314 Frankfurt am Main

+49 69 173090732
max.richter@scdm.de
www.scdm-financial.com
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