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. Research Overview and Qutcome

Data Flow and Data Analysis Interdependency

Background: Publically traded companies are required to Solution Overview: The goal of Financial Table Analysis for Data flow layer Analysis Layer
periodically (quarterly/yearly) file accurate state of their Midas Is to convert semi-structured consolidated financial tables’ Java UDF / Jagl Scripts Jagl Scripts
financial activities with Security Exchange Commissioner data into clean, normalized, structured temporal data that can be _
(SEC). Most of the filing is in Text, with pertinent financial accurately queried, aggregated, processed and analyzed. Since CreateFinanceTable DeleteExtraSymbols
activity reported in few non-standardized tables. this is the first attempt at discovering data mapping rules and !
g\‘égg?ﬁ% f'ga?ﬁ:?i s?r?é);f?ct:?e?\rte Tg‘:g?gyhﬁﬁfncg?gofata from dependencies, data flow and data analysis are interdependent. Bl Bl el ExtractTargetSchema
= INgs. -1CTE P ! However, system must be designed so that in future, data can be
prohibitively time consuming to scale or expand and hence : : . : !
limited in providing accurate financial state of a company and updated incrementally, and data mapping and fusion stage wil G Fi D StatMatchSch
| e SUEIITE _ | _ : : roupFinanceData tatMatchSchema
Its position within its sector or with regards to its competitors. precede and. be mdepende.nt of data analysis stage. .
Scalable architecture leveraging Cloud technology: Running Jag|
Sublic Data gueries on Json files using the Hadoop MapReduce environment. QueryableData DefineValidData
FDIC Call Data l l
Racords Multiplication Factor :
SEC Filings Selected Finance Table Sample Results: Sample Queryable Data
OTS Th f ITEM &  SELECTED FINANCIAL DATA
Financil Records — e o S i, e it i &
G e e e B B e PRICETROWE ~ Netlncome 2004 337,000,000  valid valid
' ‘ ' ' — e = GROUP INC (loss)
Motivation: Hence, what is needed is an automated and e —— \ o o PRICE T ROWE Net Income 2005 530,000,000 valid valid
: : . . . et ) o il 1 e mmcting . GROUP INC
scalable extraction and cleansing of financial entities, B Py S S — (l0s)
: ! : : Rk o i onsia CITIZENS INC Net Income 2004 7,732,000 valid likely
their resolution and linkage across multiple sources to e ; ST (loss)
enable computation of key financial metrics, comparison ' - ’ PRSI AMERICANWEST ~ Net Income 2008 -192,360,000  valid valid
. . . . . s R ey pocis BANCORPORATION (loss)
and correlation of financial ratios over time, per company —— - -
: e : : i oo s s AMERICANWEST Net Income 2007 8,538,000 valid valid
or industry sector, trend prediction from historical data, - BANCORPORATION  (loss)
and uncovering of non-obvious relationships between 5 . FIRSTAMERICAN  NetIncome 2004  345.847 S ——
financial entities or industry sectors. i e CORP (loss) error available
Target Schema Matching and Statistics
A et i Ynn fmee 10-Q Reports over several quarters C h al | e n g e S
A . Jagl query: SnameMatch = join $flat, StargetSchema where $flat.tableinfo.name. final == $targetSchema into
, iy i A Data Importance: How to identify and extract important financial information? e hsetmanheshomo)
Notice the 'E* ﬂ# =TI s e eeee . T .-*;.. .,‘ “\u0097” VS “ASSetS” Sngme:/latych > \v;ritvjhdfs(SoutD?H';na;neMatch"'+$tableNamo.3+"ixt:',$thout));
disribution o . ::_._T__::::::' ‘ i “ _ _ ) _ _ ] 3 ] Output for one element:
o - =_ F 25 B we- B2 Financial Metric Mapping: Discover correct domain patterns: “Net income e
B : ‘ el ave e " “ » o« . " “ " [ aql query: ScntPath = count(distinct($flat -> transform($.fileinfo.Path)));
R e e (1) -> “ Net Income (loss)”, “Gains” -> “Net Income (loss) eaing o dsconinuedcperations” Sentt 12008, 2730, 6085348 el Pt
romrre—— rererroe ] ] ) . . . . net gain from discontinued operations”, SfileMatch = join Sflat, StargetSchema where $flat.tableinfo.name.final ==
R Semantic Extraction through Record Mapping: Determine information in “net gain from discontinued operations”, stargemegiaigmuarget:gs(mrgets?ema,pa;{.:]sna;?.e.nfo.pam)
|+ . . . ) L . . net income from discontinued operations net", -> group by St = S.target into {target: St, path: $[*].pat
E the Stnng that Is |mp0rtant and the one that pr0V|deS aUXIIIary Information ::::::::Esz:::::ZZZ::::::ZZZ:E:Z : ;:)arr:s;t;r[r; c{nStt:erS:]t path: distinct($.path), ent: count(distinct($.path))}
= Information Propagation in jaql (must use Java UDP) Metric Name b ekt st fo e g i
— : Completion, Multiplication Factor Identification T | e 2887 paremian 7% ‘e Tl rerest apansi]
== - = = =l Temporal Analysis: The same information is stored in multiple filings. Make o Bt e ot o
re== =—=—=—=[lF  sure It Is consistent, and if not alert user to a probable cause L = e 3136, *percentage"; 87, "arget’ “Total Assets"
Matching xbrl schema: How to match to a target schema when the original o R, et 2907, asearmate™ 75, tareat. Toial Sorkfoes BAGHYE)
G = c ’ ,) I { "cnt™: 2644, "percentage”: 73, "target": "Cash and Cash Equivalents"}
data does nOt have Slmllar entry " “target”: "Net Income (loss) from Discontinued Operations” ]
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