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Glossary

SoA — Statement of Advice

ML — Machine Learning

POS tag — Part of Speech tagging
NLP — Natural Language processing

TF-IDF — Term Frequency, Inverse-Document
Frequency



My background

 Work in the financial sector — now super,
oreviously banking

* Find answers for a variety of data problems

* Recent IT graduate, software development
with focus on Al and ML

Showcase innovative technology:
With your own product
Build your own application

Deliver presentations / ideas / proofs of
concept
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First commit — July 17
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2019-08-18 20:56:29
2019-08-1210:46:14
2019-08-1810:45:02
2019-08-1810:37:55
2019-08-13 00:06:56
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Excuses slide

Commits on Jul 17, 2019

initial python work

guyfergusan cormimitted an 17 Jul

quyferguson / rt_002 private OWach» 0 ksar 0 Yok 0

Code ssues 2 Pull requests 0 Projects 0 Wiki Security  [in Insights Settings

Pulse
Contributors

Traffic

i

i L]
Commits 09726 09M6 1007 10228 1MM8 1209 1280 0120 0240 0303 0324 04M4 0505 05826 0618 0707 0728 0848

...all commits between 6PM and 1AM, (when the best
code is written)



Solution approach

* Python 3.7 (5 week dev not achievable with
other languages)

— Libraries:
e NItk (natural language tool kit) for text-pre-processing
* Tika for pdf/Word parsing
 Scikit, pandas, numPy for the ML
* Data

— ASIC dataset (20 clients)
— 3 real-world SoA instances + RG90 Appendix 2 SoA



Supervised learning + Classification
problem

File details
Mumber Client Name Goal disclosure

1 Wilma Flintstone PASS
2 Keanu Roves PASS
3 Roger & Diana Rabbet PASS
1 Sean Conneray PASS
5 Timothy Dixon PASS
6 Grace Codd

7 Pierce Brown & Paula Brown PASS
8 Iary Poppins PASS
9 John and Jane Wick in their capacity as trustees of the Parabellum SRSF PASS
10 Cindy Rella PASS
11 Cruella De Ville PASS
12 Dr. Stephen Strange PASS
13 IArs Ygritte Snow & krJohn Snow PASS
14 Daniel Cray & Eva Cray PASS
15 Mon Gustave PASS
16 Bruce Li

17 Anthea Saint & Lou Burns PASS
18 Jim lones PASS
19 LeBron Jones PASS
20 Katniss Ye PASS
21 Bruce Bogtrotter PASS
22 Jack Hill PASS
23 Brad Black (ASIC sample doc) PASS
24 Iichael Williams PASS




First mis-steps

* |nitially | amalgamated all documents per
client into one set of words.

* The usual ML text pre-processing steps:
— Remove punctuation
— Remove ‘stop words’ (‘the’/and’/a’/as’...)
— Create stemmas and lemmas, pos_tag
— Create n-grams:

('date', 'complet'), ('complet', 'financi'), ('financi', ‘'servic'), ('servic', 'guid'),.



Data extraction

* Finishes with a client —data extracted and
processed — 4 seconds all up for all documents
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Client 01 - Wilma Flintstone - SoA.pdf:Stemma Words
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Client 01 - Wilma Flintstone - SoA.pdf:Lemma Words
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:\: Figure 1

Client 01 - Wilma Flintstone - SoA.pdf:Stemma Bigrams

Client 01 - Wilma Flintstone - SoA.pdf:Lemma Bigrams

F (1s2423u1, '1520,)
eu, ‘Jadns,)
uual, “buoy,)

r (P tAad)

F (,JuaWwa3els, ", aIns
F (,21nso[asIp, *3oNp!
F (,22ueunsul, *,j1e13.
r (,osuadxa, *,Buinl

r (,831, ;801npe)
r (A, “Jauueid,)
r (J2uued, ', |eiueu

BIDURUL, ", 2AIRR
r (Jadns, “eia,)
a|o.d, ‘ysu,)
502, ,33},)
BlUaPYUOD, ‘318
1eALd, *,au03s1Ul
F (,ew(im, ‘,321Ape,)
F (,221Ape, ‘Juawale
[ (,2uoisjuly, ' ewin

sjunoJ

r (asauaqul, ‘35
r (,eu, ‘Jadns,)
r (\ws1, “,Buol,
r (Juawales
r (dnsopsip, '3
r(pa. “nd)

r (dnsul, ‘J1e1a.
r (,suadxa, ‘,anl

r (@3} "3npe))
r (ad, "Jauuelc
F (Jauue|d, *, 1

[ (oueuy,
r (J=adns, “en,)
r (iyoad, " s
r (,s02, "@81,)

r (Auapyuod, °,
F (,leaud, ‘,uols
r (ewim, DIAp
r (2IApe, ‘Juau
r (uosuly,

Al

Bl

40 -

s1unoD



All client files combined - Flintstone

:\\: Figure 1

Client 1 no tail
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Most frequent words:

wilma : 104
fee : 90
advice : 88
investment : 82
will 77



Mis-steps realised

Storing compliance risks :

# doc_type - 1Q  SUA FN FFH

zelf.risks = [{'dd':1, 'risk':"goals and objectives not included', 'weight':1@8, 'doc_type': 'S0A'},
1'id":2, 'risk': 'legislative warnings not included', 'weight':188, 'doc_type': "S0A'},
£'id":3, 'risk': "ABN not quoted', 'field':'self.ABN','operator':'!=%"Unknownl'', 'weight':10@
1'id":4, 'risk': "AFSL not quoted','field':'self.AFSL", 'operator':'!=\"Unknown\'', 'weight':1

" [ n



Potential compliance risks

- For product replacement advice, the risk that the Statement of Advice (SoA)
does not include the requisite information required by legislation (having
regard to relevant circumstances)

- The risk that the client’s goals & objectives are not clearly stated in the SoA

Compliance Risk tests: 3 and 4: Run 22:27:52.930872

Assessing risks ABN not quoted, AFSL not quoted

Client ID:1: Name:

Client ID:2: Name:

Client ID:3: Name

Client ID:4: Name:

Client ID:5: Name:

Client ID:6: Name:

Client ID:7: Name

Wilma Flintstone ABN: 22 222 222 222 AFSL: 654321 [Risk 3: PASS] RG 90.27(c),s947B(2)(c) [Risk 4: PASS] R
Keanu Roves ABN: 33 333 333 333 AFSL: 123456 [Risk 3: PASS] RG 90.27(c),s947B(2)(c) [Risk 4: PASS]

: Roger & Diana Rabbet ABN: 33 333 333 333 AFSL: 123456 [Risk 3: PASS] RG 90.27(c),s947B(2)(c) [Risk 4: PASS]
Sean Conneray ABN: 33 333 333 333 AFSL: 123456 [Risk 3: PASS] RG 90.27(c),s947B(2)(c) [Risk 4: PASS]
Timothy Dixon ABN: 33 333 333 333 AFSL: 123456 [Risk 3: PASS] RG 90.27(c),s947B(2)(c) [Risk 4: PASS]
Grace Codd ABN: 44 444 444 444 AFSL: 555555 [Risk 3: PASS] RG 90.27(c),s947B(2)(c) [Risk 4: PASS

: Pierce & Paula Brown ABN: 33 333 333 333 AFSL: 123456 [Risk 3: PASS] RG 90.27(c),s947B(2)(c) [Risk 4: PASS] 1



Concordances of ‘goal/objective’ synonymes.
Flintstone — a PASSing goal disclosure

Client TD:1: Name: Wilma Flintstone ABN: 22 222 222 222 AFSL: 654321 [Risk 3: PASS] RG 90.27(c),s947B(2)(c) [Ri

« plan financial strategy meet lifestyle 2oal statement advice wilma flintstone private confidential content important thing need kno
cost disclosure action required next step authority proceed acknowledgement declaration appendix current

¢ thing need know sifuation circumstance goal collected information can provide appropriate advice circumstance meet goal advic
information incomplete incorrect may affect appropriateness advice therefore important use let u know case can review

« provide appropriate advice circumstance meet goal advice based information provided information incomplete incorrect may affe
important use let u know case can review revise recommendation thing consider important understand risk associated advice

« confidential scope advice told u goal wilma goal foundation advice important thing u consider giving advice told u planning retire
track planning work parttime retire like u review insurance prefer

+ advice told u goal wilma goal foundation advice important thing u consider giving advice told u planning retire year want review
parttime retire like u review insurance prefer diversified actively

 meeting earlier ensure track meeting goal create wealth future statement advice wilma flintstone private confidential risk profile
strategy investment will help achieve goal developed analysing risk capacity tolerance

« sirategy investment will help achieve goal developed analysing risk capacity tolerance appetite risk capacity refers extent can em
fall value asset loss capital influenced factor reliance income investment rely another source

+ relying investment income derived support goal ie starting pension fund retirement le time available investment recover generally
risk le time recover adverse event investment generally categorised following short term year

+ volatility willing accept investing achieve goal example can seen performance fund retrned risk appetite amount type risk willing
appetite may vary change time example may prefer invest le volatile

e type risk willing take achieve goal depending goal risk appetite may vary change time example may prefer invest le volatile inves
provide living expense using combination following can create investment

« willing take achieve goal depending goal risk appetite may vary change time example may prefer invest le volatile invesiment lilze

livinr synense nsine camhinatinn followine cran create invesiment narifalin annranriate



Codd — a FAILing goal disclosure

Client ID:6: Name: Grace Codd ABN: 44 444 444 444 AFSL: 3553838 [Risk 3: PASS] I

= advice respect overall financial circumstance goal happy review area within scope advice next review w
superannuation advice recommendation happy way fashion superannuation fund performing wish recei

e grace summarised recommendation help achieve goal wealth creation invest geared equity recommend
growth ozzie share option within krypton capital protected portfolio product estate planning recomimen

e expectation feel investinent risk considered goal wanted achieve timeframes involved recommend appro
type Investiment risk profile type investor investiment timeframe likelihood negative return indicative ret

e level investment risk order meet goal generate high return longterm addition expecting retire furn yvear:
timeframe Zoal objective grace please note investing risk profile likely result higher

e match risk tolerance investment timeframe goal objective grace please note investing risk profile likely
higher allocation defensive asset confirmed u understand accept level risk high growth risk

e solution feel advice appropriate achieve goal recommendation grace recommended invest selection aust
within krypton capital protected portfolio Krypton facility allows borrow required capital via investmem

e soon possible ensure wealth creation objective will meet insurance grace told u wish insurance reviewe
includes strategy borrow invest highly recommend insurance reviewed soon possible potentially underin

e risk tolerance invesiment timeframe goal objective grace please note investing risk profile likely result 1
allocation defensive asset confirmed u understand accept level risk high growth risk profile

+ financial position accumulate wealth line objective will able claim tax deduction interest expense will he
interest expense exceeds assessable income received Krypton investment may able use excess interest ex

« curTent personal financial position need objective understand information incomplete inaccurate advice
statement product recommended within soa additional information listed soa applicable projection assu

amn AR md R n



Feature extraction

) Figure 1 — O

Goal concordance length vs goal pass/fail
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Standard deviation — measure of
difference from mean

) Figure 1 — O x

Goal concordance st dev vs goal pass/fail
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Normalised Standard deviation

Goal concordance st dev vs goal pass/fail
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Coefficient of variation

) Figure 1 — O x

Goal/objective concordance coefficient variance vs goal pass/fail
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Goal/Objective word length lemmas

) Figure 1 — O x

Goal/objective concordance word count vs goal pass/fail
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Normalised word length

) Figure 1 — O x

% of SoA as goals/objective text vs goal pass/fail
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Count of nouns

) Figure 1 — O x

post-goal Noun count vs goal pass/fail
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TF-IDF

* Without a lengthy explanation, in short this
weights every word in the SoA to find the
words that distinguish a particular document.

* |t's not a complex method, but it ends with
large arrays of words with numeric
representations of their ‘importance’

X.toarrayi() [1:5]

['"ability', 'able', 'abhreast',....,; 'accept']
arrav([[0O. , 0.0556693 , 0. P |
[O. , 0.01546199, 0.02645575, ..., O 1,
[O. , 0. R P |
[O. , 0. R 0 111



Why did we do that?

* To find ‘dimensions’ that may help classify
documents (you don’t have to be sure they
will, the model works that out)

* Don’t select related dimensions — e.g. number
of paragraphs and document length

* This is where SMEs help — ASIC people who
know advice documents and their failings



Machine Learning at last

* Feed the array into ML modelling
system..choose multiple parameters with
terms like:

— RandomForestClassifier
— Accuracy based scoring
— K_folds (I used 5)

— N_splits =2

— Grid Search of n_estimators [10-300] &
max_depths of [30 — infinity]



What did | learn?

e An untrained model:

Split in two sets

Split in five sets

e After fitting and training with holdouts, these
were ID’d as the most important dimensions —

note that none of my ‘extracted features’ like
noun_counts made it here:

2 [(@. 8561728395061 T72E5

, 'respect’'’, (2.844444444444444446, 'wish'l, |
4444446, ‘timeframe’), [(8.844444444444444446, ‘performing’ ), (&.84:

146, ‘option'’, (@.83395E61728395@62, 'indicative’l, (B.8327163403F:



Pl B3 @

Model results after fitting and training

Using those keywords, on this particular run, | was able to attain 100% precision
recall and accuracy — which sounds impressive until you realise there were only two
sets of 12 documents, and only two FAILS in the whole 24 documents.

1.4
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1 .. =¥
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And after a grid_search, which runs repeated tests — the key score here is .916667,
which is the fraction 11/12, which means it consistently mislabelled one SoA each run
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In summary

* On small dataset, model results don’t provide
any real result

* What this exercise did teach us:
— A blend of old and new techniques reaps rewards

— Involvement from ASIC in classifying datasets for
each specific compliance risk is best choice

— Getting familiar with the data is crucial — analyse,
graph, plot

— We need more data!



Summary

* | could have spent the four weeks generating
4-500 sample SoAs, but that would have given

me nothing to show you today.

 The main takeaway is that, if the data exists,
code development is not an obstacle



Get in with the machines now!




