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O v er vi e w of R e c or d Li n k a g e: 

W h e n w or ki n g wit h d at a fr o m diff er e nt s o ur c es w hi c h c o v er a p arti c ul ar p o p ul ati o n, o n e oft e n w a nt s t o k n o w w hi c h 
r e c or d s fr o m o n e fil e r e pr es e nt t h e s a m e u nit fr o m a n ot h er fil e. B ei n g a bl e t o u s e i nf or m ati o n fr o m v ari o u s s o ur c es w o ul d 
p er mit t h e cr e ati o n of a m or e c o m pl et e p o p ul ati o n w hil e  e n h a n ci n g t h e a n al y sis of a p o p ul ati o n, p er mitti n g a c o m p ari s o n 
of si mil ar v al u es b et w e e n s o ur c es, all o wi n g t h e u s e a d mi nistr ati v e d at a i n pl a c e of s ur v e y d at a or f a cilit ati n g t h e 
m ai nt e n a n c e of a s ur v e y fr a m e, et c. D et er mi ni n g w hi c h r e c or d s m at c h b et w e e n v ari o u s s o ur c es r e q uir es a r e c or d li n k a g e 
e x er cis e t o b e u n d ert a k e n.   
 
R e c or d li n k a g e is es p e ci all y i m p ort a nt f or N ati o n al St atisti c al Offi c es o p er ati n g u n d er a St atisti cs A ct w hi c h gr a nt s t h e m 
a c c es s t o a ri c h a n d wi d e v ari et y of pr e- e xi sti n g fil es fr o m ot h er G o v er n m e nt offi c es, or g a ni z ati o n s or b u si n es s es. Fr o m a 
b u si n es s s ur v e y p er s p e cti v e, s o m e fil es of p arti c ul ar i nt er est i n cl u d e t h o s e t h at r e c or d b usi n es s s al es t a x es, i n c o m e t a x es 
b a s e d o n b usi n es s r e v e n u e, e a c h b u si n es s’ c o ntri b uti o ns t o s o ci al s e c urit y pr o gr a ms a n d b u si n es s r e gistr ati o n r e c or d s. 
T h es e t y p es of fil es pr o vi d e g o o d c o v er a g e of t h e c urr e nt b u si n es s p o p ul ati o n w hil e pr o vi di n g diff er e nt t y p es of u s ef ul 
d at a. 

 
C o n c e pt s r el at e d r e c or d l e v el li n ki n g of t w o fil e s 

S o ur c e fil e s r ef er t o t h e fil es of d at a t h at ar e a v ail a bl e fr o m t h e v ari o u s s o ur c es.  T his c o ul d i n cl u d e a d mi nistr ati v e d at a 
fr o m ot h er g o v er n m e nt offi c e s, a pr e- e xisti n g B R, r es ult s of a c e n s u s of b usi n es s es, et c. E a c h fil e s h o ul d c o nt ai n a u ni q u e 
i d e ntifi er t o r e c or d t h e li n k s a s w ell a s d at a f or i d e ntif yi n g a n d v erif yi n g li n k s.  
 

Hi er ar c hi c al m at c hi n g  is a pr o c es s w hi c h st art s wit h v er y stri n g e nt m at c hi n g crit eri a w hi c h ar e r el a x e d wit h e a c h 
s u b s e q u e nt m at c hi n g att e m pt.  F or e x a m pl e, a fir st m at c h c o ul d b e o n t h e b u si n es s n a m e, a d dr es s a n d t el e p h o n e 
n u m b er.  All p air s of p ot e nti al li n k s ar e o ut p ut t o a fil e f or r e vi e w a n d t h e r e m ai ni n g u n m at c h e d r e c or d s p a s s t o t h e n e xt 
att e m pt. A g ai n, t h e p ot e nti al m at c h es ar e o ut p ut t o a s e p ar at e fil e f or r e vi e w. T h e pr o c es s of r el a xi n g t h e m at c hi n g 
crit eri a a n d s a vi n g t h e r es ult s t o s e p ar at e fil es c o nti n u es u ntil t h e p ot e nti al li n k s ar e m o stl y f als e. S a vi n g t h e r es ult s of 
e a c h p a s s i n s e p ar at e fil es i m pli citl y gr o u p s t h e p ot e nti al li n k s b as e d o n t h e m at c hi n g crit eri a w hi c h all o ws t h e p ers o n 
r e vi e wi n g t h e r es ult s t o a c c e pt or r ej e ct s o m e gr o u p s of m at c h es.  
 

E x a ct m at c hi n g  pr o d u c es p ot e nti al li n k s b a s e d o n c o m m o n v al u es fr o m b ot h s o ur c e fil es b ei n g e x a ctl y t h e s a m e ( e x. 
r e c or d s wit h “ A B C I n c ” o n b ot h fil es w o ul d m at c h). 
 

M at c hi n g b a s e d o n m e a s ur e s of si mil arit y pr o d u c es p ot e nti al li n k s b a s e d o n a m e a s ur e of si mil arit y of t h e v al u es ( e x. 
“ A B C I n c ” a n d “ A B D I n c ” ar e 8 6 % si mil ar; 6/ 7 l ett ers ar e t h e s a m e). Wit h t his a p pr o a c h, e x p eri m e nt ati o n is r e q uir e t o 
d et er mi n e t h e t hr es h ol d o v er w hi c h d e p e n d a bl e li n k s ar e g e n er at e d a n d d o n ot r e q uir e m a n u al r es ol uti o n a n d t h e 

t hr es h ol d w h er e p ot e nti al li n k s ar e m o stl y f als e. C A R T A C s h ar e d i nf or m ati o n a b o ut a n E x c el b as e d v ersi o n c all e d 
F u z z y m at c hi n g.  
 

M a n u al r e s ol uti o n  is t h e pr o c es s of r e vi e wi n g p ot e nti al li n k s t o a c c e pt t h e tr u e li n k s a n d r ej e ct t h e f als e o n es. T h e r es ult s 
ar e t y pi c all y r e c or d e d wit h a fl a g t h at is a d d e d t o t h e r es ol uti o n fil e w h er e 1 = Tr u e Li n k a n d 0 = F als e Li n k. 



M a n u al m at c hi n g  is t h e pr o c es s of s o m e o n e r e vi e wi n g t h e t w o s o ur c e fil es i n a n att e m pt t o fi n d li n k s.  T his is t y pi c all y t h e 
l a st st e p i n tr yi n g t o li n k t h e l ast f e w r e c or d s t h at w er e n ot li n k e d t hr o u g h t h e m or e a ut o m at e d pr o c es s es. V ari o u s s orti n g 
a n d filt eri n g t e c h ni q u es ar e h el pf ul wit h s u c h a pr o c es s. 
 

C o n c or d a n c e fil e  is a fil e t h at r e c or d s t h e r el ati o n s hi p s of t h e u ni q u e i d e ntifi ers fr o m e a c h s o ur c e fil e.  T his is u s e d w h e n 
t h e s a m e fil es will b e m at c h e d m or e t h a n o n c e i n or d er t o pr ofit fr o m pr e vi o u s li n ki n g e x er cis es. W h e n u s e d i n 
c o nj u n cti o n wit h a B R, e a c h li n e of t h e c o n c or d a n c e fil e will c o nt ai n t h e B R u ni q u e I D i n o n e c ol u m n a n d t h e r e m ai ni n g 
c ol u m n will r e c or d t h e i d e ntifi ers f or t h e s a m e b u si n es s fr o m t h e v ari o u s s o ur c e fil es. 
 

Dir e ct M at c h K e y ( D M K)  is t y pi c all y a gr o o m e d v ersi o n of a b u si n es s n a m e w h er e s u p erfl u o u s i nf or m ati o n is r e m o v e d i n 
or d er t o i n cr e a s e t h e c h a n c es of fi n di n g li n k s. A d diti o n al i nf or m ati o n c a n b e f o u n d h er e: 
 

 

P R A S C _ R ef er e n c e _ G e
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When using administrative data to maintain a Statistical Business Register (SBR), there is often a need to 
link the two data sources together.  This is typically done through a record linkage strategy that includes 
an automated process for detecting possible links based on linking criteria. To increase the chances of 
find links, prior to the linkage attempts are made to groom the linkage variables and derived variables 
are generated. This document outlines how a Direct Match Key (or derived version) of business names 
can be generated, and how it is used in record linkage.   
 
A typical DMK algorithm first:  


Converts all characters to uppercase. 
 
Then it removes the following items: 
 Words that can have different abbreviations and do not add value to the name 


(LTD, LTEE, LIMITED, INC, INCORPORATED, O/A, C/O, CO, COMPANY, AND, OF, THE) 
 Accents from letters, 
 Punctuation and spaces, 


Double consonants, 
“Y” at the end of a word or if it appears after a consonant, 
“S” at the end of a word, 


 
The last step is to: 
 Truncate the name to the first 14 characters. 
 
Appendix A of this document presents how the above algorithm could be programmed in SAS. 
 
When using DMK values within a linkage, attempts are first made to link the business names then on the 
DMK business names.  It is important to attempt to link on the original business names first in order to 
limit the chances of producing false links.  The following table provides a couple of examples where 
names are easily recognized as being different, but produce the same DMK value.  
 


Business Names DMK Business Names 


Catty’s Food Emporium Ltd 
The Cat Food Emporium Inc 


CTFDMPRM 
CTFDMPRM 


Freddy and Rick’s Engineers - Piers 
Fredrick’s Engine Repair Limited 


FRDRCKNGNRPR 
FRDRCKNGNRPR 


 







The idea of the DMK is to produce a value that will overcome basic spelling errors and slight variations in 
spelling.  However, it also introduces a high level of compression which removes meaning from the 
words and can create duplicated values from very different names. 
 
As one can see from the SAS coding in Appendix A, the order in which the steps are executed can have 
an impact on the final outcome of some DMK values. 
  







Appendix A 
SAS Script of a DMK Procedure 


 
/**ADD DMK TO THE FILE**/ 
 


/*setup an array of words that need to be removed*/ 
array words{7}$63. _temporary_ ('LTD','LTEE','LIMITEE','INC','INCORPORATED','O/A','C\O'); 
 
/*change the French letters to English letters*/ 
new_name=translate(upcase(REGISTERED_NAME),'CEEAUOUA','ÇÈÉÀÙÔÛÂ'); 
 
/*Remove the words that are in the array*/ 
Do I=1 to 7; 
 tmp=words{I}; 


 new_name=tranwrd(new_name,trim(tmp),''); 
end; 
 


/*Split the name into words*/ 
array words2{10}$64 n1-n10; 
Do I=1 to 10;  
 call scan(new_name, I, position, length); 
 if not position then leave; 
 words2{I}=substrn(trim(new_name), position, length); 
end; 


 
/*Setup an array of consonants*/ 
array words1{21}$1. _temporary_ ('B','C','D','F','G','H','J','K','L','M','N','P','Q','R','S','T','V','W','X','Y','Z');  
Do I=1 to 10; 
 new_name=words2{I}; 
 
 /*remove punctuation marks and space*/ 
 new_name=compress(new_name,,"PS"); 
 
 /*if the word  is 'CO','COMPANY','AND','LIMITED'and 'OF', then remove*/ 


if new_name eq 'CO'   or new_name eq 'COMPANY' or new_name eq 'THE' or  
   new_name eq 'AND' or new_name eq 'LIMITED'     or new_name eq 'OF' 
then new_name=''; 


 
 /*remove 'Y' if it is at the end of a word, even after a vowel*/ 
 namelast=substrn(new_name,length(new_name),1); 
 if namelast eq 'Y' then new_name=substrn(new_name, 1, length(new_name)-1); 
 
 /*Extract the last letter of the word*/ 


 namelast=substrn(new_name,length(new_name),1); 
 
 /*remove 'Y' if it is at the end of a word*/ 


 if namelast eq 'S' then new_name=substrn(new_name, 1, length(new_name)-1); 
 /*remove double consonants, replace with single consonants*/ 
 Do j=1 to 21; 
  tmp=words1{j}; 
  tmpdouble=trim(tmp)||trim(tmp); 
  new_name=tranwrd(new_name,trim(tmpdouble),trim(tmp)); 
 end; 







 
 /*Remove 'Y' if it is after a consonant*/ 


 Do j=1 to 21; 
  tmp=words1{j}; 
  tmpy=trim(tmp)||'Y'; 
  new_name=tranwrd(new_name,trim(tmpy),trim(tmp)); 
 end; 
 namefirst=substrn(trim(new_name),1,1); 
 new_name=substrn(new_name,2,length(new_name)-1); 
 
 /*remove vowel*/ 


 new_name=compress(new_name,"AEIOU"); 
 
 /*concatenate the first letter with the processed word*/ 
 final=trim(namefirst)||new_name; 
 words2{I}=trim(final); end; 
 
/*concatenate all words to form DMK*/ 
finalname=trim(words2(1)); 
do k=1 to 9; 
 finalname=trim(finalname)||trim(words2{k+1});  


end; 
 
/*remove any leading and trailing blanks */ 
finalname=trim(left(finalname)); 
 
/*Keep only the first 14 characters */ 
DMK_EST=substrn(finalname,1, 14); 
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Pr e p ari n g fil e s f or r e c or d li n k a g e: 

Pri or t o c o n d u cti n g a r e c or d li n k a g e, it is i m p ort a nt t o pr o c ess t h e fil e s i n or d er t o i n cr e as e t h e li n k a g e r at e. F or 
e x a m pl e: 
- At l e ast o n e gr o o m e d v ersi o n of e a c h b u si n e s s n a m e  s h o ul d b e g e n er at e d ( T h e D M K c o di n g; e arli er i n t h e 

d o c u m e nt is a n o pti o n). 
- A d dr e s s e s  s h o ul d b e r e vi e w e d f or s y st e m ati c f or m atti n g i n c o nsist e n ci e s t h at c a n b e st a n d ar di z e d t hr o u g h 

a n a ut o m at e d pr o c e ss. ( F or e x a m pl e,  P o st Offi c e, P O, P. O. c a n b e r e m o v e d or c o n v ert e d t o o n e c o m m o n st a n d ar d s u c h as P O.  

It m a y b e d esir a bl e t o m o v e all di gits t o t h e st art or e n d of a n a d dr ess, or e v e n m o v e t h e m t o t h eir o w n m at c hi n g fi el ds. If p ari s h 
n a m es t e n d t o g et i m b e d d e d wit h a d dr ess es,  m o v e t o t h e c orr e ct fi el d. If li mit e d pr o gr a m mi n g a biliti es e xi st wit hi n t h e N S O, m a n y 

r ul es c a n b e a p pli e d t hr o u g h E x c el f u n cti o n s).  
- All e xtr a c h ar a ct ers t h at d o n ot a d d v al u e t o T el e p h o n e N u m b er s  s h o ul d b e r e m o v e d (br a c k ets, s p a c es, h y p h e ns, 

et c. ) a n d t h e r e c or di n g of t el e p h o n e e xt e nsi o ns s h o ul d als o b e r e m o v e d or st a n d ar di z e d. 
- A m or e g e n er al 2- di git v ersi o n of I SI C c o ul d b e g e n er at e d as a p o ssi bl e m at c hi n g v ari a bl e. 
- If t h er e is a s h ort a g e of m at c hi n g v ari a bl e s, t h e n r e v e n u e a n d e m pl o y m e nt gr o u pi n gs c a n b e cr e at e d. 
- All v ari a bl e s t h at ar e c o m m o n t o b ot h fil e s s h o ul d b e r e vi e w e d t o s e e if t h e y c a n b e us e d i n t h e m at c hi n g 

pr o c e ss ( G P S c o or di n at es ar e e x p e ct e d t o b e c o m e g o o d m at c hi n g v ari a bl e s ). 
 
T o i m pr o v e effi ci e n c y of t h e m at c hi n g pr o c e d ur e, o nl y t h e m at c hi n g v ari a bl e s s h o ul d b e i n cl u d e d o n t h e i n p ut 
fil e s.  H o w e v er, all e xtr a i nf or m ati o n s h o ul d b e a d d e d b a c k t o t h e fil e s f or t h e m a n u al r es ol uti o n pr o c e ss as 
t h e y c a n pr o vi d e i nsi g ht i nt o w hi c h li n ks ar e tr u e a n d f als e. F or e x a m pl e, if si z e m e as ur e s ar e a v ail a bl e, b ut n ot 
si mil ar e n o u g h t o m at c h ( e x. N u m b er of E m pl o y e e s o n o n e fil e a n d R e v e n u e o n t h e ot h er) t h e y will l et t h e 
p ers o n d oi n g t h e r e s ol uti o n k n o w w h et h er b ot h r e c or ds ar e si mil ar or t h e y m a y pr o vi d e i nf or m ati o n f or 
a p pl yi n g a s ort or d er t o t h e p o ssi bl e li n k s. F or e x a m pl e, 2- di git I SI C will all o w t h e r e s ol v er t o pr o c e ss e ntir e 
i n d ustri e s at t h e s a m e ti m e a n d a si z e m e as ur e will all o w t h e m t o c o n c e ntr at e o n t h e si mil ar-si z e d u nits or t o 
p ut e xtr a eff ort i nt o t h e l ar g e st a n d m ost i m p ort a nt u nit s.  

 
P o s si bl e hi er ar c h y f or a r e c or d li n k a g e: 

1.  W h e n a c o n c or d a n c e fil e e xist s fr o m a pr e vi o us li n k a g e e x er cis e, i d e ntif yi n g a n d q ui c kl y r e vi e wi n g t h e 
pr e vi o usl y li n k e d r e c or ds s h o ul d b e t h e first st e p (t his is a s p e ci al t y p e of e x a ct m at c hi n g). All r e c or ds t h at 
ar e p art of li n ks t h at ar e still tr u e s h o ul d b e r e m o v e d fr o m f urt h er pr o c e ssi n g. 

2.  Ass u mi n g t h at S o ur c e 1 h as t h e f oll o wi n g v ari a bl e s: 
a.  L e g al n a m e 
b.  O p er ati n g n a m e 
c.  O p er ati n g a d dr es s 
d.  O p er ati n g t el e p h o n e n u m b er 
e.  I SI C 

 
A n d S o ur c e 2 h as t h e f oll o wi n g: 

a.  L e g al N a m e 
b.  O p er ati n g a d dr es s 
c.  T el e p h o n e n u m b er 

 
T h e fil e s c a n b e f urt h er e n h a n c e d b y: 
- A d di n g D M K v ersi o ns of t h e b usi n e ss n a m e s a n d  
- E ns uri n g t h at t h e a d dr es s es a n d t el e p h o n e n u m b ers h a v e b e e n gr o o m e d t o i n cr e as e c o nsist e n c y. 
 



I SI C is a v ail a bl e o n o nl y 1 fil e, s o it is n ot of us e.  If it w er e a v ail a bl e o n b ot h fil e s, a 2- di git I SI C c o ul d b e 
h el pf ul i n cr e ati n g m or e c o m bi n ati o ns of v ari a bl e s ( a n d p ass e s) t o t h e m at c hi n g str at e g y.   
 
N ot e t h at c o d e v al u es a n d d oll ar a m o u nt s ar e n ot h el pf ul w h e n m e as uri n g si mil arit y of v al u e s b e c a us e I SI C 
1 2 3 4 5 6 w o ul d b e q uit e diff er e nt fr o m 2 2 3 4 5 6, b ut w o ul d h a v e a hi g h m e as ur e of si mil arit y (s a m e wit h 
$ 9, 0 0 0, 0 0 0 a n d $ 1, 0 0 0, 0 0 0) 

 
B as e d o n t h e i nf or m ati o n a v ail a bl e i n t h e e x a m pl e, t h e f oll o wi n g is a s u m m ar y of a p o ssi bl e hi er ar c h y of p ass e s 
t h at c o ul d b e e x e c ut e d.  It st art s wit h v er y stri n g e nt crit eri a t o first fi n d t h e m o st li k el y m at c h e s t h e n m o v e s t o 
m or e r el a x e d crit eri a. If m or e m at c hi n g v ari a bl e s ar e a v ail a bl e, t h e n a d diti o n al p as s e s w o ul d b e cr e at e d. Aft er 
e a c h p ass, all p o ssi bl e li n k s ar e r e m o v e d fr o m t h e s u bs e q u e nt m at c h e s.  H o w e v er, t h er e n e e ds t o b e a p oi nt 
w h er e t h e r e c or ds i n v ol v e d i n f ail e d m at c h es r e- e nt er t h e pr o c e ss t o tr y t o b e m at c h e d a g ai n. 
   

P ass 1:  L e g al n a m e     t o L e g al n a m e 
    O p er ati n g a d dr es s   t o O p er ati n g a d dr ess 

T el e p h o n e n u m b er   t o T el e p h o n e n u m b er 
 

P ass 2:  O p er ati n g n a m e  t o L e g al n a m e 
    O p er ati n g a d dr es s   t o O p er ati n g a d dr ess 

T el e p h o n e n u m b er   t o T el e p h o n e n u m b er 
 

  P ass 3:  D M K L e g al n a m e   t o D M K L e g al n a m e 
    O p er ati n g a d dr es s   t o O p er ati n g a d dr ess 

T el e p h o n e n u m b er   t o T el e p h o n e n u m b er 
 

  P ass 4:  D M K O p er ati n g n a m e t o D M K L e g al n a m e 
    O p er ati n g a d dr es s   t o O p er ati n g a d dr ess 

T el e p h o n e n u m b er   t o T el e p h o n e n u m b er 
 
P ass es 5 t o 8, t h e s a m e as 1 t o 4, b ut wit h o ut a d dr ess e s. 
P ass es 9 t o 1 2, t h e s a m e as 1 t o 4, b ut wit h o ut t el e p h o n e n u m b ers. 
P ass es 1 3 a n d 1 4, t h e s a m e as 1 a n d 2, b ut wit h o nl y b usi n e ss n a m e s. 
P ass es 1 5 a n d 1 8, t h e s a m e as 1 t o 4, b ut wit h o ut b usi n e ss n a m e s. 
 
T h e hi er ar c h y c a n b e a p pli e d t o b ot h e x a ct m at c hi n g as w ell as m at c hi n g b as e d o n m e as ur es of si mil arit y / 
F u z z y m at c hi n g. T hr o u g h e x p eri e n c e, o n e will g ai n k n o wl e d g e of w hi c h t y p es of m at c h e s pr o d u c e r eli a bl e 
r es ult s a n d w hi c h o n e s s h o ul d b e r e m o v e d fr o m t h e pr o c e ss.   
 
A d diti o n all y, it m a y b e d e sir a bl e t o i nt e gr at e F u z z y m at c hi n g wit h e x a ct m at c hi n g. F or e x a m pl e, c o n d u cti n g 
P ass 1 wit h t h e e x a ct m at c h e s, t h e n wit h t h e f u z z y m at c h b ef or e m o vi n g t o p ass 2.  E x p eri m e nt ati o n s h o ul d b e 
c o n d u ct e d t o d et er mi n e t h e m o st effi ci e nt pr o c e ss. 
 
D u e t o t h e hi g h a m o u nt of c o m p uti n g r e s o ur c e s r e q uir e d f or t h e F uz z y m at c hi n g, t h e e x a ct m at c h e s ar e 
d e si g n e d t o q ui c kl y r e m o v e t h e o n e s t h at ar e e as y t o fi n d, t h us all o wi n g t h e F u z z y m at c hi n g t o r u n m or e 
q ui c kl y.  F or t his r e as o n, o n c e t h e c o n c or d a n c e fil e b e c o m e s m or e c o m pl et e a n d f e w r e c or ds r e m ai n t o b e 
li n k e d, it m a y b e c o m e p o ssi bl e t o r e m o v e s o m e of t h e e x a ct m at c hi n g st e ps a n d m o v e dir e ctl y t o t h e F uz z y 
m at c hi n g.  
 



Str at e gi e s f or m a n u al r e s ol uti o n: 

T h er e ar e v ari o us w a y s t h at t h e m a n u al r e s ol uti o n pr o c e ss c a n b e m a d e m or e effi ci e nt a n d e x p eri e n c e will l e a d 
t o n e w a n d u p d at e d a p pr o a c h e s.  T h e f oll o wi n g ar e j ust a f e w s u g g e sti o ns t o g et a n e w pr oj e ct st art e d. 
 
Firstl y, b y s a vi n g t h e r e s ults of e a c h hi er ar c hi c al p ass i nt o it s o w n fil e, t h e p ers o n d oi n g t h e r e s ol uti o n will b e 
a bl e t o a c c e pt a n d r ej e ct fil e s of li n k s wit h o ut r e vi e wi n g t h e e ntir e fil es.  T h at is, if a r e vi e w of t h e first 1 0 0 
r e c or ds fi n d o nl y tr u e ( or f als e) li n k s, t h e e ntir e fil e c a n b e s af el y a c c e pt e d ( or r ej e ct e d) wit h o ut r e vi e wi n g all of 
t h e li n k s. If, aft er a f e w li n k a g e e x er cis es, it h as b e e n f o u n d t h at c ert ai n p ass e s pr o d u c e o nl y q u alit y li n ks, t h e y 
c a n b e a c c e pt e d wit h o nl y p eri o di c r e vi e w t o e ns ur e t h at as s u m pti o ns ar e h ol di n g tr u e.  Si mil arl y f or t h e 
c o m bi n ati o ns of v ari a bl es t h at pr o d u c e m o stl y f als e li n k s, w hi c h c a n b e dr o p p e d fr o m t h e pr o c e ssi n g. 
 
F or t h e fil e s t h at c o nt ai n a mi x of tr u e a n d f als e li n ks, s orti n g a n d gr o u pi n g t h e p ot e nti al li n k s all o ws f or si mil ar 
r e c or ds t o b e r e s ol v e d t o g et h er.  F or e x a m pl e, gr o u pi n g b y i n d ustr y c o di n g ( eit h er 2- di git or a m or e r efi n e d 
l e v el), will all o w t h e li n k s f or a c ert ai n i n d ustr y t o b e r e s ol v e d as gr o u ps.  S orti n g b y a si z e m e as ur e s s u c h as t h e 
n u m b er of e m pl o y e e s or r e v e n u e will all o w a f o c us o n t h e l ar g e st a n d m o st i m p ort a nt r e c or ds. S orti n g b y 
g e o gr a p hi c l o c ati o n will all o w f or li n k a g e s wit hi n l ar g e offi c e t o w ers t o b e d o n e at t h e s a m e ti m e, or f or t h e 
r es ol uti o n w or k t o b e s h ar e d wit h s at ellit e offi c es w hi c h m a y h a v e b ett er k n o wl e d g e of t h e b usi n e ss e s wit hi n 
t h eir ar e as. 
 
T o m a k e t h e r es ol uti o n w or k m or e effi ci e nt it is i m p ort a nt t o h a v e str at e gi e s t h at ar e d efi n e d pri or t o st arti n g 
t h e w or k, a n d t o r efi n e t h e m wit h l o c al k n o wl e d g e a n d e x p eri e n c e s. 
 

Str at e gi e s f or m a n u al li n k a g e s: 

Aft er t h e a ut o m at e d li n k a g e s, it is i m p ort a nt t o r e vi e w t h e r e m ai ni n g r e c or ds t o s e e if a n y ot h er li n k s c a n b e 
f o u n d.  If t h e n u m b er of r e m ai ni n g r e c or ds s e e m s u n m a n a g e a bl e f or m a n u al pr o c e d ur es, t h e n it w o ul d b e 
i m p ort a nt t o r e vi e w t h e e ntir e li n k a g e pr o c e ss t o s e e if i m pr o v e m e nt s c a n b e m a d e at a n y of t h e st e ps.  T his 
s h o ul d i n cl u d e r e vi e wi n g t h e pr o c e ss ri g ht fr o m t h e b e gi n ni n g, i n cl u di n g t h e r e q u e st f or a d mi nistr ati v e d at a; 
ar e t h er e a n y a d diti o n al fi el ds t h at c a n b e r e q u est e d or p er h a ps t h er e ar e w a y s t o w or k wit h t h e ot h er offi c e s 
t o i m pr o v e t h e q u alit y of t h e i n c o mi n g d at a. C a n t h e gr o o mi n g b e i m pr o v e d or ar e t h er e a d diti o n al d eri v e d 
v ari a bl e s t h at c a n b e g e n er at e d ? Ar e t h er e s o m e k e y c o m bi n ati o ns of v ari a bl e s t h at c o ul d pr o vi d e s o m e hi g h 
q u alit y li n k s ? 
 
A d diti o n all y, t h e m a n u al li n k a g e pr o c e d ur es c o ul d pr o vi d e i nsi g ht o n h o w t h e a ut o m at e d p orti o n c a n b e 
i m pr o v e d. 
 
I d e as f or c o n d u cti n g a m a n u al li n k a g e c a n b e f o u n d i n t h e att a c h e d d o c u m e nt t h at w as pr e vi o usl y writt e n f or 
t h e P R A S C pr oj e ct. 
 

P R A S C _ R ef er e n c e _ T e
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When using administrative data to maintain a Business Register (BR), there is often a need to link the 
two data sources together.  When dealing with small populations, there is no need to develop elaborate 
linkage strategies; however, there are some tricks that can be used to make the exercise more efficient. 
 
Please note that this document is not a set of sequential steps to follow.  Instead, it summarizes various 
aspects of a matching exercise, and therefore the entire document should be read prior to starting the 
matching process for guidance in setting up the strategy to be followed.  
 
Sort Orders 
Prior to attempting to find matches between two datasets, it is helpful to sort them by key identifiers in 
order to group records with similar attributes together. After each sort, the results are scanned to 
identify matching records. 
 
Recommended columns for sorting: 


• Legal Business Name 


• Operating Business Name 


• Address Components 


• Telephone Numbers 


• Contact information 


• Size measures 
 
It should be noted that the sort orders can be different between the two sources.  For example, further 
links could be found by sorting one source by Legal Business Name and the other by Operating Business 
Name. Similarly, if only one source has contact information, it can be sorted by the various components 
of the contact information and the other source by similar components within the business information. 
 
Additionally, to overcome situations where a business has different names and contact information on 
the two files (such as legal or accountant information on the administrative source and location 
information on the BR), sorting by size measures such as the number of employees or revenue can be 
used to group together businesses of similar sizes for further matching attempts. 
 
Grouping Records 
In addition, grouping the records by the first 2 digits of ISIC or by geographic areas can also be used to 
create smaller groups to work with.  It should be noted that this can be done implicitly by introducing 
two levels of sorting.  For example, when the files are still quite large one might want to sort by both 
ISIC(2-digit) as well as the business name. 







Standardizing 


Standardizing values to be matched can be used to remove unnecessary information or to correct 
common errors in order to facilitate the matching process.   
 
Example 1: Removing Unnecessary Information - Address 
Businesses often direct their mail to post office boxes, and the format for reporting this can be quite 
varied.  One way to overcome this issue is to standardize the formatting, but a quicker way is to simply 
remove the unnecessary information with an Excel statement. 
 
=((SUBSTITUTE(SUBSTITUTE(SUBSTITUTE(LOWER(A2),".","")," ",""),"pobox","")))  
 
This statement: 


- Converts all characters in A2 to lowercase 
- Removes all periods (“.”) 
- Removes all blank spaces 
- Removes pobox 


 
Result: 
Only the box number remains. This is more meaningful, especially when paired with a geographic region 
for matching.  
 


 
 
 
  







Example 2: Removing Unnecessary Information – Business Name 
A second value of the business names can be created by removing common words that are not always 
included when reporting a business name or do not add any value to the business name.   
 
=(SUBSTITUTE(UPPER(A2),"THE","")) 
 
This statement: 


- Converts all characters in A2 to uppercase 
- Removes all occasions of the words “THE” 


 
Determining which unnecessary words or letters that commonly occur at the beginning of the matching 
fields can be done through an initial scan of the matching fields, and it can be extended based on 
experience gained during the matching process. 
 
Result: 
These new derived fields can be used to add a step to the matching process by using them to sort the 
data in a new manner for matching.  
 
 


 
 
 
Example 3: Removing Unnecessary Information – People’s Names 
Depending on the source of the information, people’s names could be groomed differently.  The 
following statement shows how they could be standardized between the sources.  
 
=((SUBSTITUTE(SUBSTITUTE(SUBSTITUTE(SUBSTITUTE(UPPER(A2),".",""),"MR",""),"MRS",""),"MS",""))) 
 
This statement: 


- Converts all characters in A2 to uppercase 
- Removes all periods 
- Removes all occasions of the words “MR", "MRS", "MS" 


 







 
 
Manual Grooming 
While conducting manual linkage work, copies of the files will be used and therefore, the person 
conducting the work should also manually groom the matching fields by correcting perceived spelling 
errors and standardizing the formatting in order to increase the chances of finding matches. 
 
One File or Two Files? 
When conducting a manual match, there are two approaches that can be taken.  Firstly, the two files 
can be compared side-by-side.  Secondly, a flag called “Source” can be added to each dataset which can 
be used to identify which file each record originated from and all of the information can be placed into 
one large file.  
 
The advantage of placing all records into one file is that each sort will be performed only once, and it is 
known that both sets of records received the same treatment in terms of the standardization 
procedures and the sort order. In addition, since all records are eligible for matching, it is possible to find 
duplicated entries within one of the data sources.  The disadvantage of using only 1 file is that the 
“Source” flag needs to be referenced in order to determine each record’s origin , and it is difficult to sort 
different but similar values such as Legal Business Name from one source and Operating Business Name 
from the other. 
 
The strategies used for conducting the matching need to be reviewed in order to determine if the 
records should be kept in two files or combined into one.  There is also the option of conducting some 
steps on two files and other steps on a combined file. 
 
Recording Matches 
It should be noted that in order to minimize the number of records to be reviewed for each matching 
attempt, the identifiers for all matching records should be recorded on a separate file (containing only 
the Administrative Identifier and BR Identifier) and the matched records should be removed from the 
working files. 
 
The added advantage of recording the identifiers of the matches is that they can be kept and used again 
as a first step for any future matches from the same sources.  Similarly, if multiple administrative data 
sources supply the same business identifier, the matches from one source can be applied to the other, 
and visa-versa, thus potentially increasing the overall matching rates for both data sources. 
 
  







Closing Remarks 
Record linkage is more of an art than a science, and requires a lot of patience on the part of the person 


conducting the work. This is especially true when trying to match two different files that were compiled 


for different needs.  For example, when dealing with taxation data, often the contact information is that 


of the business’ accountant and the business’ name is often a legal name that is only used when 


communicating with the taxation department.  Meanwhile, a BR often includes more operating 


information such as the physical location of the business and the operating name that appears at the 


front of the store.  For these reasons, when developing a BR it is important to collect and store as much 


identifying information as possible for each business in order to maximize the chances of linking BR 


information to administrative information. 


The importance of being able to link the BR to administrative information is for improved efficiencies 


and increased quality, relevance and timeliness.  In particular, depending upon the information being 


received, the administrative data could be used as a proxy for survey data.  For example, when a 


business only partially completes a questionnaire, it may be possible to use the administrative data in 


conjunction with the reported values to impute the missing values. Similarly, if there are a large number 


of very small businesses represented in the administrative data, it may be possible to estimate their 


contribution to the economy rather than including them in collection.  More importantly, though, the 


administrative data can be used to maintain the BR, thus eliminating or greatly reducing the need to 


contact businesses for keeping their data up to date while at the same time greatly increasing the 


quality of the information on the BR; which could lead to money savings thanks to more efficient survey 


designs and more accurate estimates. 
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C o n si d er ati o n s f or u nli n k e d r e c or d s: 

At t h e e n d of a n y li n k a g e e x er cis e, t h er e ar e r e m ai ni n g u nli n k e d r e c or ds t h at s h o ul d b e r e vi e w e d t o d et er mi n e 
t h eir f at e.  I n t er ms of cr e ati n g a B R p o p ul ati o n, it is cr u ci al t o s cr uti ni z e w hi c h r e c or ds s h o ul d ( a n d s h o ul d n ot) 
b e a d d e d t o t h e p o p ul ati o n.  A d di n g r e c or ds t h at ar e alr e a d y r e pr es e nt e d o n t h e B R will cr e at e a n o v er 
e sti m ati o n i n a n y s ur v e y t h at us e s t h e B R as it s fr a m e. H o w e v er, o mitti n g r e c or ds t h at ar e n ot alr e a d y 
r e pr es e nt e d will h a v e t h e o p p o sit e eff e ct. 
 
Oft e n t h er e ar e l o gi c al r e as o ns w h y a u nit m a y h a v e n ot li n k e d t o a n e xisti n g B R b ut s h o ul d b e a d d e d t o t h e 
p o p ul ati o n.  F or e x a m pl e, if t h er e is a d at e i n di c ati n g w h e n t h e b usi n e ss st art e d, it m a y b e p o ssi bl e t o 
d et er mi n e t h at t his is a n e w b usi n e ss a n d it s h o ul d b e a d d e d t o t h e B R.  Or, if t h e B R is b as e d pri m aril y o n 
e m pl o y m e nt d at a a n d a t a x r e c or d (i n c o m e t a x or s al e s t a x) w as n ot li n k e d t o t h e B R, t his c o ul d b e d u e t o t h e 
b usi n e ss b ei n g a cti v e i n t h e c o u ntr y b ut n ot h a vi n g a n y e m pl o y e e s.  
 
O n t h e ot h er h a n d, s o m eti m e s r e c or ds d o n ot m at c h d u e t o diff er e nt r e p orti n g str u ct ur es f or diff er e nt d at a 
s o ur c e s.  F or e x a m pl e, a l ar g e h ot el c o ul d r e p ort its r o o ms a n d r est a ur a nt s t o g et h er f or o n e s o ur c e a n d 
s e p ar at el y f or a n ot h er. 
 
Pri or t o birt hi n g a n y l ar g e u nit o nt o t h e B R, it s h o ul d b e w ell r e s e ar c h e d a n d t h e r e as o ns f or it n ot alr e a d y 
b ei n g o n t h e B R s h o ul d b e k n o w n.  F or s m all er u nit s, it m a y b e s uffi ci e nt t o d o s o m e i niti al r e s e ar c h t o 
d et er mi n e r ul es f or a d di n g n e w u nit s, as l o n g as t h e r ul es ar e p eri o di c all y r e vi e w e d t o e ns ur e t h at t h e i niti al 
ass u m pti o ns still h ol d tr u e. 


