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Markets are not waiting for lawyers .- R
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Traditional Measurement

Firm-level financial statements
Highly standardized
— FASB
— GAAP
— Basel capital rules
Backward looking
— Historical/fair value
— Monovalent
Market transaction information

Pre-trade transparency
— Quotes and spreads

— Limit orders
Post-trade transparency
— Transaction prices

— Volumes

Image source : OFR analysis
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Focus on Contracts

Image source : OFR analysis
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Measuring Relationships at Three Levels

Modeling organisms - cribbing from biology
* Population characteristics

 Phenotyping

Interaction networks in harvester ants
Image source : Pinter-Wollman, et al. (2011)

e Genotyping

Image source : Wikipedia

Image source : Wikipedia
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Wells Fargo’s acquisition of Wachovia

Wachovia 2006

Image source : FFIEC (2015), OFR analysis
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-
Wells Fargo’s acquisition of Wachovia O .- R

Wells Fargo & Co. acquires Wachovia Corp. in 2008
e Wachovia was the fourth largest bank holding company at the time
e Wachovia faced a troubled mortgage portfolio and depositor withdrawals

Wells Fargo 2010

Flood, Kenett, Lumsdaine, and Simon (2017), “The Complexity of Bank Holding Companies”

Image source : FFIEC (2015), OFR analysis
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Case Study: Wells Fargo 1986-2016 .-
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Wells Fargo & Co.
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Presenter
Presentation Notes
We quotient by entity type and geographic location and compute cycle ranks for quotient graphs in each quarter, from 1996Q1 to 2006Q2

-- Greater variability than a size-based measure provides
-- Consistent with intuition that complexity spikes and then declines over time as a firm becomes more integrated/rationalized

In this particular example jurisdiction doesn’t changes as Wells is acquiring (e.g., in same state) but entity detects these acquisitions.


]
FEIll project — ambiguous (RSSD, LEI) pairs .- R

ID Root Modifier Street City State |Expert 1|Expert 3
RSSD ID: bancorpsouth bank 201 south spring street tupelo ms
606046 X \/
LEI: bancorpsouth bank 1 mississippi plaza tupelo ms
Q7C315HKI8VX0SSKBS64
RSSD ID: ojai community bank, 402 west ojai avenue, suite | ojai ca
3338357 102 X \/
LEI: och bancorp 402 west ojai avenue suite | ojai ca
5493006EYJ8EDSZFXG70 102
RSSD ID: zions trust, national salt lake city | ut
3192960 association 7 ¢
LEI: zions first national bank |1 south main street salt lake city [ ut °
8WHOEE0909V05Q)Z3V89
RSSD ID: wells fargo bank national 2389 washington boulevard | ogden ut
688079 northwest association
LEI: wells fargo bank national 260 north charles lindbergh | salt lake city | ut ? X
549300RFXISSEVCFNO40 northwest, (737 msn association drive mac: ul1240-026

34596 trust)

Scoring: X=Nomatch +=Match ? =Ambiguous @=ID missing
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Phenotyping Relationships O.- R

Proposed Rule — Qualified Financial Contracts (QFC)

 Maintain detailed data on qualified financial contracts
e Deliverable to primary regulator within 24 hours of a request

e (QFCs have special treatment under FDIC receivership
Defining a QFC: P? P
e Securities, commodities, forwards, repos, swaps AUG

? ??

e 102 attributes at contract or counterparty level QFC

e Position-level terms and conditions

e Master agreement e ASEEl

g Entity

e (Collateral details

Defining a Records Entity — If a party to a QFC, and:
QFC

e Party to an open QFC, and:
* Could threaten the financial stability of the U.S.,
* Designated systemically important financial market utility, or
» Total assets exceeding $50 billion; or
o Affiliated with a firm that matches the above Image source : OFR analysis
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Contract as Automaton ]
H

Deterministic Finite Automaton (DFA)
as a chain of event and consequence:

— Start state (q,) at the top
— Terminal states (3) at bottom

— “Happy” or intended path traced
in green

— More “interesting” ramifications
traced in black

Flood and Goodenough (2015),
“Contract as Automaton”

Image source: OFR analysis
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Contract as Data ]
H

State Label Matural Language Consequences and Correlates [A) SeC
start® | start ied; key information [payment 7.8, o Label Matural Language Event Specification Section
s, choice of lawand | 11 A_| Contract signed Contract is signed to bind all parties e P Resulting
. _ B | 1Daypassessince | June 1, 2014 passes 1
Contract is fully signed/e last event start” B
Borrower's has requested and awaits 51,000 1 € | Money requestsd | Borrower gives request for loan of £1,000 1 a0 B
D | Lawswit & legal action is brought to enforce, interpret or otherwise deal ok [
with the agreement in the state courts of the State of New York gl B _
[ Pmi 2 accruing located in Mew York County. i [+] Initial State Event Resulting
P2d¥ | Pmt 2 due E |Statuteof June 1, 2020 passes — the Statute of Limitations on debt ] E ST
ol Default [lender) Lender has failed to deliver principal 5 limitations igations in Mew vork ks sixyears il F £ =
Accd Payments 1 and 2 Acc rated payment due is S1075 ) F | principal advanced | Lender advances 51,000 no later than June 2, 2014 1 PLY [ B Dbo_2
Acc2 rated payment due is 5525 8 G | June 1, 2015 passes | Payment 1 dus on June 1, 2015 2(z} P1d B H Dbrw_2
Dbo_1 | Default [borr.} payment missed Borrower has failed to make first paymentin a timely 5 H | Reps/warr. The Borrower's assets exceed its liabilities 35 ostermined under | 3, 5(b) PL H ! Dbcy_2
fashion, and should be notified an application of the FASE rules of accounting FL 1 J Dbbkr_2
Dbov_1 | Default [borr.) Covenant Borrower violates covenant|s), and should be notified 5 I | Covenant The Borrower fails to make a timely payment of anamount of | 4, 5{c) FL 3 R XT
Dbrw_1 | Default [borr.| Reps/Warr. Borrower breaches reps. and/or warranties; should be 5 stats or federaltax Dbo_1 K K Nb0_2
notified 1 | Bankruptcy The Borrower files for bankruptcy orinsolvency underany Dbev L L L Monpd_2
Dbbkr_1 | Default (borr. ) Bankruptoy Borrower files for bank ruptcy or insohvency; should be 5 applicable federal or state law Dbbkr 1 L L Nbnpd_2
notified K| Notice given NOtiCE Ziven to Borrower of a failure to make timely payment 3 Dbrw 1 L L Nbnpd_2
NB0_1% | Borr. notified of payment default | Borrower has 2 days to pay, orall paymentz 3 5 of an amount due to Lender under this agreement HED L a R Ful
tbnpd 1 %[ Borr. notified of general defauft Borrower has 2 days to pay, orall payments a 5 L | Notice given of Notice given to Borrower of an event of Gefault other than a 3 Nbnpd_L H i} Pz
Dbo_2 | Default (borr. ) payment missed Borrower hias failed to make first payment in a timely 5 general default failure to make timely payment of an amount due HBD L ) o] B2
fashien, and should be netified M | Payment default A payment-related event of oefault & cured 5 Nbnpd_L o) a ]
Dbov_2 | Default (borr. ) Convenant Borrower violates covenant(s), and should be notified 5 cured - B B Crisisz
Dbrw_2 | Default (borr. | Reps/Warr. Borrower breaches reps. and/or waranties; should be 5 N | General default A& non-payment related event of default is cured 5 5 R AN
notified cured B IS 3 kit
Dbbkr_2 | Default [borr.} Bankruptoy Borrower files for bankruptoy or insohvency; should be 5 0 | 2 Days pass since Two days elapse since last event/notice 5 5] AL Crisis2 ] 3L
notified lastevent H T Crizisz R AT
WB0_2* | Borr. notified of payment default | Borrower hias 2 days to pay, orall payments @ 5 P | June 1, 2016 passes | Payment 2 is Gue on June 1, 2016 H] E T2 ¥ Transitions glong the “happy” path of
Mbnpd_2 *| Borr. notified of general default Borrower has 2 days to pay, orall payments a 5 Q | Payment made 5550 the contract ffecyds
Eild TERM Contract is fulfilled in accordance with its terms R | Payment made 5525 As noted above, only the transitions that
BT uT A legal action is brought to enforce, interpret or otherwise [ o 5 Payment mads resuftin a change of states are noted here;
deal with the agreement in the state courts of the State of 51075 all un-noted transitions result in the state
New York located in New vork County and that the results T | cancel or modity Contract in this form & canceled because of modtiation or B being unchanged.
of this action will replace the computation of the contract termination by mutual agreement of the parties
BCT CANC Contract is canceled due to the passing of time beyondthe | &
statute of limitations or canceled because of modification
or termination by mutual agreement of the parties
Crisis1 =1 — 3goel. payments not made | Payments lerated, but borrower has not responded &
Crisis2 | Crizis2 - 3ogel. payments not made | Payments sccelerated, but borrower has not responded &
® Stotes on the “happy” path of the contra:
* Default states

State Space (27) Event Alphabet (20) Transitions (45)
2

Image source: OFR analysis
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Regulation and semantic structure .-

Form PF embeds significant structure
e 11 pages of instructions

Form ADV

Hm\l AD\ (Paper Version
PPLICATION FOR IXVTSTARNT ADVISER REGISTRATION

10 pages of definitions e

(Fam A Sl oo ]

Read these 1 Fadbae 1 Sollow
prapesky comgplete the fores, or pay ll rerured fees my sek i your applacatien or sepet
beng delayed or ryecied

In these msmuctons and m Fom ADV, \m mmih!mmﬂ!lul! Zzn.rm

e e e e -,

Form PF e et e pt ¢ v 6 b e
appra = falics ane defraed m the Glovsry of Termm %o Foem ADV
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. " soday ¥

o vt befiar
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Structure in Form ADV
i e 25 pages of instructions
ey e 8 pages of definitions

Image source: Form PF and Form ADV (SEC, 2011)
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]
Ontology for Form PF L R
L]

| © frm:Dataset | | © al:CRDNumber |
| # fad:SEC_Registered Investment_Adviser Report_2016-1-4 | | # fad:Data_Element-Organization CRD_Number |

porcontains ] 4 fad:Data_Element-1P |

frm:DataElement

| # fad:Data_Element-SEC_Number |

| all:SECFileNumber |

Fan and Flood (2016), “An Ontology of Form PF,” DSMM'16 Proceedings, ACM SIGMOD

Image source: OFR analysis
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Gratitude

Thanks!
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