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•  Apply	
  NLP	
  methods	
  used	
  in	
  prior	
  US	
  studies	
  to	
  UK	
  annual	
  
reports.	
  

•  Tools	
  op;ons,	
  and	
  what	
  seems	
  most	
  promising	
  for	
  our	
  
purposes.	
  

•  Get	
  control	
  over	
  the	
  headings	
  and	
  detailed	
  content	
  of	
  digital	
  
PDF	
  files.	
  

•  Early	
  highlights	
  from	
  our	
  sample	
  of	
  250	
  reports.	
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Objec;ves	
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Apply	
  NLP	
  methods	
  used	
  in	
  prior	
  US	
  
studies	
  to	
  UK	
  annual	
  reports	
  
UK	
  vs.	
  US	
  Filings	
  



•  US	
  companies	
  must	
  submit:	
  
1.  10-­‐K:	
  Annual	
  
2.  10-­‐Q:	
  Quarterly	
  
3.  8-­‐K:	
  Special	
  Events	
  (between	
  10-­‐K	
  and	
  10-­‐Q)	
  
4.  Annual	
  Report	
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US	
  Filings	
  



Each	
  10-­‐K	
  contains	
  4	
  parts	
  and	
  15	
  items	
  
•  PART	
  I	
  
•  ITEM	
  1.	
  Descrip;on	
  of	
  Business	
  
•  ITEM	
  2.	
  Descrip;on	
  of	
  Proper;es	
  
•  ITEM	
  3.	
  Legal	
  Proceedings	
  
•  ITEM	
  4.	
  Mine	
  Safety	
  Disclosures	
  
•  PART	
  II	
  
•  ITEM	
  5.	
  Market	
  for	
  Registrant’s	
  Common	
  Equity….	
  
•  ITEM	
  6.	
  Selected	
  Financial	
  Data	
  
•  ITEM	
  7.	
  Management’s	
  Discussion	
  and	
  Analysis….	
  
•  ITEM	
  8.	
  Financial	
  Statements	
  and	
  Supplementary	
  Data	
  
•  ITEM	
  9.	
  Changes	
  in	
  and	
  Disagreements	
  ….	
  
•  PART	
  III	
  
•  ITEM	
  10.	
  Directors,	
  Execu;ve	
  Officers	
  and	
  Corporate	
  Governance	
  
•  ITEM	
  11.	
  Execu;ve	
  Compensa;on	
  
•  ITEM	
  12.	
  Security	
  Ownership	
  of	
  Certain	
  Beneficial	
  Owners….	
  
•  ITEM	
  13.	
  Certain	
  Rela;onships	
  and	
  Related	
  Transac;ons….	
  
•  ITEM	
  14.	
  Principal	
  Accoun;ng	
  Fees	
  and	
  Services	
  
•  PART	
  IV	
  
•  ITEM	
  15.	
  Exhibits,	
  Financial	
  Statement	
  Schedules….	
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10-­‐K	
  Annual	
  Form	
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10-­‐K	
  Annual	
  (Starbucks	
  vs.	
  McDonald’s)	
  



•  Free	
  Style	
  (no	
  standard	
  structure)	
  
•  Use	
  of	
  Images,	
  Text	
  
•  PDF	
  Format	
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UK	
  Annual	
  Reports 	
  	
  



•  Content	
  and	
  structure	
  varies	
  across	
  firms.	
  	
  

•  Management	
  have	
  more	
  discre;on	
  over	
  what,	
  where,	
  and	
  how	
  much	
  informa;on	
  on	
  topics	
  
such	
  as	
  risk,	
  strategy,	
  performance,	
  etc.	
  is	
  reported.	
  

	
  
This	
  makes	
  the	
  extrac;on	
  and	
  analysis	
  task	
  more	
  challenging;	
  	
  
but	
  it	
  provides	
  research	
  opportuni;es.	
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UK	
  Annual	
  Report	
  Samples	
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Annual	
  Report	
  (sample	
  1)	
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Annual	
  Report	
  (sample	
  2)	
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Annual	
  Report	
  (sample	
  3)	
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Annual	
  Report	
  (sample	
  4)	
  
1	
   2	
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Tools	
  op;ons,	
  and	
  what	
  seems	
  most	
  
promising	
  for	
  our	
  purposes	
  



PDF-­‐to-­‐
Text	
  /	
  OCR	
  

Extract/
Add	
  

Bookmarks	
  

Extract	
  
Sec;ons	
  /	
  
Tables	
  

NLP(POS/
SEM...etc)	
  

Readability	
  
Metrics	
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NLP	
  and	
  Readability	
  Tools	
  

Annual	
  
Reports	
  
(PDFs)	
  

Display	
  
Results	
  
(Web)	
  



•  Open	
  Source	
  
–  XPDF	
  
–  PDF-­‐to-­‐HTML	
  
–  LA-­‐PDF-­‐Text	
  
–  Apache	
  PDFBox	
  
–  Improved	
  Apache	
  PDFBox	
  
–  Mul;valent	
  
–  iText	
  √	
  
–  PDFTextStream	
  √	
  

•  Commercial	
  
–  Adobe	
  X	
  Pro	
  √	
  
–  OmniPage	
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Extrac;ng	
  Text	
  from	
  PDFs	
  



•  Used	
  Phantom,	
  an	
  open	
  source	
  Java	
  library.	
  
–  Flesch-­‐Kincaid	
  
–  Gunning	
  Fog	
  Index	
  

•  Other	
  Dimensions	
  (word-­‐lists):	
  
–  Forward	
  Looking	
  
–  Hedges	
  
–  Tone	
  (Posi;ve,	
  Nega;ve)	
  
–  Uncertainty	
  
–  Challenges	
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Readability	
  Measures	
  and	
  other	
  
Dimensions	
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Get	
  control	
  over	
  the	
  headings	
  and	
  detailed	
  
content	
  of	
  digital	
  PDF	
  files.	
  



•  We	
  are	
  focusing	
  on	
  extrac;ng	
  the	
  following	
  sec;ons:	
  
–  Annual	
  Report	
  
1.  Chairman’s	
  statement	
  	
  
2.  Directors	
  Report	
  	
  
3.  CEO	
  Review	
  	
  
4.  Corporate	
  Government	
  Report	
  	
  
5.  Directors	
  Remunera;on	
  Report	
  	
  
6.  Directors	
  Report	
  and	
  Business	
  Review	
  	
  
7.  Directors	
  Responsibili;es	
  Statement	
  	
  
8.  Financial	
  Review	
  	
  
9.  Key	
  Performance	
  Indicator	
  	
  
10.  Opera;ng	
  Review	
  	
  
11.  Highlights	
  

–  Financial	
  Statement	
  
1.  Independent	
  auditors'	
  report.	
  
2.  Mandatory	
  financial	
  statements	
  (including	
  statement	
  of	
  financial	
  posi;on,	
  cash	
  flow	
  statement)	
  
3.  Other	
  informa;on	
  (including	
  informa;on	
  for	
  shareholders…etc.)	
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Sec;ons	
  



•  To	
  ease	
  the	
  matching	
  process,	
  the	
  headers	
  had	
  to	
  undergo	
  
the	
  following	
  steps	
  (using	
  Regular	
  Expressions):	
  

1.  Convert	
  all	
  headers	
  to	
  lowercase.	
  
2.  Remove	
  punctua;ons	
  (e.g.	
  single-­‐quote).	
  
3.  Get	
  the	
  singular	
  or	
  the	
  plural	
  form	
  of	
  headers	
  text	
  (e.g.	
  

“director”,	
  “chairman”,	
  “responsibility”	
  –	
  instead	
  of	
  
“directors”,	
  “chairman’s”,	
  “responsibili;es”).	
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Pre-­‐processing	
  



•  is	
  a	
  string	
  metric	
  for	
  measuring	
  the	
  difference	
  between	
  two	
  
sequences.	
  	
  

•  we	
  modified	
  Levenshtein	
  distance	
  algorithm	
  to	
  work	
  on	
  a	
  
word	
  level	
  instead	
  of	
  character	
  level.	
  

	
  
This	
  transforms	
  the	
  algorithm’s	
  meaning	
  to:	
  
•  the	
  minimum	
  number	
  of	
  word	
  edits	
  (inser;on,	
  dele;on,	
  

subs;tu;on)	
  required	
  to	
  change	
  one	
  sentence	
  into	
  the	
  other.	
  

20	
  

Levenshtein	
  Distance	
  



Example:	
  “Chairman’s	
  statement”	
  
	
  
1.  Select	
  all	
  headers	
  containing	
  any	
  of	
  the	
  chairman	
  header’s	
  

words	
  (e.g.	
  “Chair”,	
  “statement”,	
  “introduc;on”,	
  “leper	
  
to”..etc).	
  

2.  Provide	
  the	
  list	
  to	
  Accoun;ng	
  and	
  Finance	
  expert	
  to	
  create	
  
gold-­‐standards	
  (synonyms	
  list).	
  

3.  Insert	
  the	
  headers	
  &	
  their	
  info	
  into	
  a	
  database-­‐table.	
  
4.  Run	
  the	
  selected	
  headers	
  through	
  a	
  decision-­‐making	
  (keep	
  

one	
  chairman’s	
  header	
  per	
  firm).	
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Extrac;on	
  Process	
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Extrac;ng	
  Headers	
  Diagram	
  

Header’s	
  Text	
  

Match	
  to	
  	
  
Synonyms	
  list	
  

Exact	
  	
  
Match?	
  

Extract	
  Headers	
  Info	
  

Calculate	
  	
  
Distance	
  

Insert	
  Header’s	
  Info	
  
to	
  Database	
  

Yes	
   No	
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Matching	
  Sta;s;cs	
  

Show	
  matching	
  sta;s;cs	
  of	
  a	
  selected	
  number	
  of	
  headers.	
  



•  List	
  of	
  Synonyms:	
  
–  chairman	
  and	
  chief	
  execu;ve	
  introduc;on	
  	
  
–  chairman	
  and	
  chief	
  execu;ve	
  statement	
  	
  
–  chairman	
  foreword	
  	
  
–  chairman	
  introduc;on	
  	
  
–  chairman	
  leper	
  	
  
–  chairman	
  review	
  	
  
–  chairman	
  statement	
  	
  
–  execu;ve	
  chairman	
  statement	
  	
  
–  leper	
  to	
  shareholder	
  	
  
–  statement	
  by	
  the	
  chairman	
  and	
  the	
  chief	
  execu;ve	
  	
  

•  Total	
  Matches:	
  237	
  
•  Exact	
  Matches:	
  229	
  
•  Par;al	
  Matches:	
  8	
  

–  chairman	
  statement	
  by	
  lord	
  smith	
  of	
  kelvin	
  
–  chairman	
  statement	
  on	
  corporate	
  governance	
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Chairman’s	
  Statement	
  



•  List	
  of	
  Synonyms:	
  
–  corporate	
  governance	
  report	
  
–  corporate	
  governance	
  statement	
  
–  corporate	
  governance	
  
–  director	
  statement	
  on	
  corporate	
  governance	
  
–  corporate	
  governance	
  review	
  
–  report	
  on	
  corporate	
  governance	
  
–  director	
  report	
  on	
  corporate	
  governance	
  
–  statement	
  on	
  corporate	
  governance	
  

•  Total	
  Matches:	
  232	
  
•  Exact	
  Matches:	
  232	
  
•  Par;al	
  Matches:	
  0	
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Corporate	
  Governance	
  Report	
  



•  List	
  of	
  Synonyms:	
  
–  director	
  remunera;on	
  report	
  
–  director	
  remunera;on	
  statement	
  
–  board	
  remunera;on	
  report	
  
–  board	
  report	
  on	
  director	
  remunera;on	
  
–  director	
  remunera;on	
  
–  director	
  report	
  on	
  remunera;on	
  
–  director	
  report	
  remunera;on	
  
–  remunera;on	
  commipee	
  report	
  
–  remunera;on	
  report	
  
–  report	
  of	
  the	
  board	
  on	
  director	
  remunera;on	
  
–  report	
  of	
  the	
  remunera;on	
  commipee	
  
–  report	
  on	
  director	
  remunera;on	
  
–  the	
  director	
  remunera;on	
  report	
  

•  Total	
  Matches:	
  238	
  
•  Exact	
  Matches:	
  237	
  
•  Par;al	
  Matches:	
  1	
  (policy	
  on	
  execu;ve	
  director	
  remunera;on)	
  

26	
  

Directors	
  Remunera;on	
  Report	
  



•  List	
  of	
  Synonyms:	
  
–  Report	
  of	
  the	
  director	
  
–  Director	
  Report	
  

•  Total	
  Matches:	
  232	
  
•  Exact	
  Matches:	
  211	
  
•  Par;al	
  Matches:	
  21	
  
•  Errors:	
  23/232	
  
•  Exact	
  Match	
  Errors:	
  3/211	
  
•  Par;al	
  Match	
  Errors:	
  20/21	
  

27	
  

Directors	
  Report	
  



Running	
  the	
  above	
  on	
  the	
  250	
  document	
  set	
  we	
  found	
  the	
  
following	
  cases	
  where	
  a	
  document:	
  

	
  
•  does	
  not	
  contain	
  bookmarks.	
  
•  bookmarks	
  available	
  are	
  incorrect/non-­‐textual.	
  
•  does	
  not	
  contain	
  any	
  the	
  header	
  and	
  their	
  synonyms.	
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Error	
  Analysis	
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Early	
  highlights	
  from	
  our	
  sample	
  of	
  250	
  
reports.	
  



•  Annual	
  Reports	
  (AR)	
  Sample:	
  
–  250	
  Searchable	
  PDFs.	
  
–  50	
  Firms.	
  
–  5	
  ARs	
  over	
  5	
  years.	
  
–  2005-­‐2012.	
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Readability	
  Measure	
  Charts	
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Annual	
  Report	
  vs.	
  Chairman’s	
  Statement	
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Sec;ons	
  Readability	
  Measure	
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Wordlist	
  Frequencies	
  Across	
  Sec;ons	
  

0.0%	
  

0.5%	
  

1.0%	
  

1.5%	
  

2.0%	
  

2.5%	
  

3.0%	
  

3.5%	
  

4.0%	
  

4.5%	
  

Forward-­‐Looking	
  

Hedges	
  

Nega;ves	
  

Posi;ves	
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Challenges	
  



•  Rely	
  on	
  bookmarks	
  provided	
  by	
  PI	
  
•  Idiosyncrasy	
  

–  Sub-­‐headers	
  (directors	
  report,	
  Key	
  performance	
  Indicator)	
  .	
  
•  Alterna;ves:	
  

–  Parse	
  and	
  detect	
  content	
  page.	
  
•  Difficul;es	
  

–  Not	
  standard	
  
–  Hard	
  to	
  detect	
  sec;on’s	
  end	
  page.	
  
–  PDF	
  vs.	
  AR	
  page	
  numbering	
  

•  Progress	
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Challenges	
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Thank	
  You…	
  
	
  

Ques;ons?	
  

CFIE	
  Project:	
  
hpp://ucrel.lancs.ac.uk/cfie/	
  
	
  
email:	
  
m.el-­‐haj@lancaster.ac.uk	
  


