ON MATCHING WITH PERSONAL NAMES

J. T. Kagawa, Cancer Research Center of Hawaii
M.P. Mi, University of Hawaii, Honolulu

In the record linkage
names are important matching
comparing documents to identify information
belonging to the same individual or family. The
discriminating power of the surname, given name,

and middle name for linkage varies depending on

process, personal
criteria for

the frequencies of various possible
configurations in the population. Although the
total number of possible configurations of
personal names is extremely large, the
distribution of these configurations are not
uniform.

Due to the many people of different
nationalities in Hawaii, the name structure has

become very diverse and therefore, offers a good
opportunity to study the name configurations
that are available in the population. Migratory
waves of contract laborers and others seeking
new opportunities introduced many new names to
Hawaii. Often times, names written in Chinese
or Japanese characters had to be phonetically
translated and anglicized by immigration
officers who had little or no knowledge of these
languages. This process created further
heterogeneity and inconsistencies within names.
It is not uncommon to find two or more different
names derived from the same character or to find
that one surname was actually derived from two
completely different characters. Names were
also shortened or modified if they were too
difficult to pronounce.

In an attempt to develop an optimal strate-
gic approach for computerized 1linkage of various
documentary sources, studies are being conducted
to elucidate the variation in personal names 1in
the population. Some pertinent questions to be
answered are: 1) how many possible configura-
tions for surname, given name, and middle ini-
tials there are 1in each racial group? 2) how
are these configurations distributed in the
population? and 3) is there any evidence of
time trends 1n these distributions or name
patterns? Preliminary results from the analysis
of the 1942-43 Hawaii Population Registration
are presented in this report.

MATERIALS AND METHODS

The Population Registration was conducted
in Hewaii during 1942-1943 under martial law.
There were a total of 439,601 residents
registered and fingerprinted. Eight major
racial groups were selected including Caucasian,
Hawaiian, Portuguese, Chinese, Filipino,
Japanese, Puerto Rican, and Korean. The
description of each of these racial groups in
Hawaii was given previously by Adams (1937), and
Lind (1955).

Recorded configurations for surname, given
name and middle intials were tabulated
separately by sex and race directly from the
1942-1943 population. For each of the eight
racial groups, the name configurations were
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into four types based on the relative
The first

grouped
frequency in the registration file.
type was for unique configurations. The next
type was for configurations with a .relative
frequency less than 0.1 percent. The third type
was for configurations of fairly frequent
appearance equal to or greater than 0.1 percent
but less that 1 percent. Lastly, any
configuration with a relative frequency of 1
percent or greater was considered in the fourth
group. Since the number of configurations was
tabulated directly from the date, which were
subject to errors in reporting and recording,
possible errors «could have been included.
Errors could have occurred by insertion,
substitution, deletion, and switching of one or
more alphabetic letters and such an alteration
could or could not be a valid configuration. It
was therefore assumed for this analysis that
most errors are made accidently, presumably at

random, and the altered configuration should be
unique.

The relative frequency for each of the
configurations for surname, first name, and
middle initials was calculated. The relative
freguency of the ith configuration is
pj=m;/M, where M is the total number of
individuals in the population and mj the
number of individuals having the ith
configuration. The probability that two

individuals randomly sampled from the population
would match on the ith configuration is p;2.
This also approximates the probability of a
chance match for the ith configuration when two

documentary sources of vital events from the
population are brought together for linkage.
The sum of these probabilities over all
configurations, that is IPi2, is the
probability of a chance match on any
configuration for a given criterion. Therefore,
the greater the total probability, the less

discriminating is the 1linkage criterion among

individuals.
RESULTS AND DISCUSSION
Table 1 gives the number of males and
females in each racial group. These groups

represented 83 percent of the total population
in 1942. The Japanese group was the largest,
accounting for 37 percent, and larger than any
other two groups combined. The Caucasian group

ranked second, followed by the Filipino,
Portuguese, Chinese, Hawaiian, Puerto Rican, and
Korean. These groups and outcrosses among these

groups have contributed to the ethnic diversity
of Hawaii's present population.

The surname distributions are shown in
Table 2. Data on females were not used because
of the possible inclusion of their married
surname. The total number of surnames varied

greatly from one race to another. There were
only 241 configurations in the Korean group,



while the Filipino group had approximately 60
times more configurations. There were no common
names in the Filipino group based on the
relative frequency of 1 percent or greater.
There were a total of only five common names
representing only a very small proportion of
individuals in the Caucasian, Hawaiian, and
Japanese groups. Conversely, a large number of
individuasls shared more than 12 common names in
the Korean and Chinese groups. The total
probability of chance match also differed
markedly among the eight racial groups. The
probability of match between two individuals
randomly selected from the population was
approximately 6 in 10,000 for the Filipinos as
compared to the estimate of 850 in 10,000 for
the Koreans. In the Korean group, about
one-half of the subpopulation shared four common
surnames, namely: Kim (22.4%), Lee (15.2%),
Park (6.8%), and Chung (4.5%). A high
probability equal to 293 in 10,000 was also
found for the Chinese group. There were 25
common surnames shared by 68 percent of the
Chinese population. The most common Chinese
surnames being Wong (8.1%), Lee (6.3%), Chung
(5.2%), Ching (5.1%), and Chang (5.1%).

The distribution of the given name for each
racial group is shown in Table 3. The ratio of
the number of surname configurations to the
number of given names varied from race to race.

For the Caucasian, Portuguese, and Hawaiian
groups, there were a8 greater number of surname
configurations than given names. This

relationship was completely reversed for the
Chinese and Koreans. The Japanese and Puerto
Rican groups had approximately the same number
of surnames and given names. As shown in the
table, there were very few common given names.
However, these common names accounted
collectively for a significant portion of each
of the subpopulations. For males, the
percentage of the population sharing common
names was 65 for the Portuguese, 62 for the
Hawaiian, 49 for the Puerto Rican, and 46 for
the Caucasian. Among the females, the
percentage estimates were lower, varying from 25

to 43. In the Chinese, Japanese, and Korean
groups the common given names for males and
females were of Western origin. Yoshiko, being

a common given name of Japanese origin among the
Japanese females was the only exception. As
shown with surnames, the probability of chance
match for the given name as a matching criterion
also varied from race to race. The highest
value was 323 in 10,000 for the Portuguese males
and the lowest was 33 in 10,000 for the Japanese
females. The Portuguese and Hawaiians showed
the highest probabilities of chance match for
both the male and female given names.

The possibility of time trends of selecting
given names was also tested based on the 1942
population file. The recorded given names were
tabulated by sex and age for each of the eight
racial groups. The age groups were 0-19, 20-49
and 50-99. Except for native Hawaiians,
individuals with birth years between 1843-1892
were mainly those who immigrated to the
islands. The other two age groups were
comprised of a mixture of later arriving
immigrants and individuals born in Hawaii. A
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given name was determined popular if the
relative frequency was 1.0 percent or greater
of the total number of individuals in each
race. The distributions based on age groups
also showed variations among the different
racial groups.

The majority of the given names of the

oldest age groups were the names from their
native country. With the influence of Western
culture, the given names of the younger age
groups showed the trend towards adopting the
popular English names of the times. It was also
observed that the names in the 20-49 age group
of the Japanese continued to be largely
Japanese. Although still of Japanese origin,
the names were quite distinguishable from those
of the older generation. Also the selection of
Spanish names for the Filipino group prevailed
over the three age groups. The popular English
male given names among the racial groups
remained unchanged throughout the years. The
popular female names showed more distinctive
periods of rise and decline, which may be
attributed to the influence of literary
characters and famous people.

Two middle initials were recorded for
individuals registered in the 1942 population
file. The middle initials distributions are
shown in Table 4. The blank configuration
represented 44 percent in the males and 37
percent in the females of the eight racial
groups analyzed. The blank response indicated
either missing information or a valid
configuration. Many immigrants to Hawaii from
China, Japan, and Korea did not have middle
names. Out of the total possible configura-
tions, the Chinese had the largest number of
different combinations for both males and
females. Middle initials for the Chinese and
Korean groups, mostly comprised of double
initials, generated a large number of possible
configurations. The frequency of uncommon
middle initials was reflected in the 1lower
probability of chance match for both of these
groups. The frequencies of common middle
initials were high in the remaining racial
groups.

The observed variations in name patterns
among the different racial groups in Hawaii
provides a unique testing ground for the study
of record linkage methodology. The analysis of

the 1942 Hawaii Population Registration file
showed that the distributions of the
configurations for surnames, given names, and
middle initials were definitely nonuniform.

Personal names for the different racial groups
maintained varying degrees of discriminating
power. A study is being planned to analyze the
name structure of the present Hawaii
population. There has undoubtedly been many
more new names introduced into the population.
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Table 1. Size of Subpopulations

Racial Groups1
CAU PTG HAW CHI FIL JAP POR KOR

Sex

No. individuals
Males 34566 15790 7752 16118 40323 84298 4372 3786
Females 25988 15886 7321 12426 10946 78669 3385 2738

1CAU = Caucasian; PTG = Portuguese; HAW = Hawaiian; CHI = Chinese; FIL =
Filipino; JAP = Japanese; POR = Puerto Rican; KOR = Korean.

Table 2.--Distribution of Surnames by Racial Groups

Racial Groupsl

Sex / Type2 CAU PTG HAW CHI FIL JAP POR KOR

Number of Configurations

Males .
Unique 8548 866 896 240 8960 1111 553 101
Rare 4658 546 943 205 5341 3831 199 48
Fair 79 167 231 76 73 192 157 74
Common 1 16 1 25 0 3 15 18
A1l 13286 1595 2071 546 14374 5137 924 241
Ip4
Males
Common 0.01 0.29 0.01 0.69 0.00 0.03 0.32 0.72
Other 0.99 0.71 0.99 0.31 1,00 0.97 0.68 0.28
Zpi2 x 1072
Males
A1l 0.07 0.83 0.15 2.93 0.06 0.20 1.20 8.50
1
See Table 1.

2Unique = single count in the population; Rare = 0.01% - 0.09%; Fair =
0.10% - 0.99%; Common = 1% or greater.
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Table 3.--Distribution of Given Names by Racial Groups

Racial Groups1

Sex / Type2 CAU PTG HAW CHI FIL JAP POR KOR
Number of Configurations
Males '
Unique 1512 432 619 3798 2971 4883 467 1664
Rare 905 239 217 1054 1266 3795 168 253
Fair 113 81 -7 99 219 153 98 86
Common 20 23 21 15 7 9. 22 14
Al 2550 775 928 4966 4463 8840 755 2017
Females
Unique 1866 723 680 2030 1486 1963 393 730
Rare 869 412 235 570 656 1882 108 99
Fair 165 136 116 137 206 228 138 147
Common 14 15 19 17 5 4 18 13
A1l 2914 1286 1050 2754 2353 4077 657 989
Ipj
Males -
Common 0.46 0.65 0.62 0.23 0.13 0.13 0.49 0.20
Others 0.54 0.35 0.38 0.77 0.87 0.87 0.51 0.80
Females
Common 0.25 0.32 0.43 0.24 0.09 0.04 0.36 0.23
Others 0.75 0.68 0.57 0.76 0.91 0.96 0.64 0.77
zpiz‘x 1072
Males, all types 1.69 3.23 2.8 0.51 0.49 0.40 1.96 0.43
Females, all types 0.77 1.80 1.59 0.57 0.40 0.33 1.39 0.7

1

Filipino; JAP = Japanese; POR = Puerto Rican; KOR = Korean.

2Unique = single count in the population; Rare

0.10% - 0.99%; Common =

1% or greater.
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0.01% - 0.09%; Fair

CAU = Caucasian; PTG = Portuguese; HAW = Hawaiian; CHI = Chinese; FIL =



Table 4.--Distribution of Middle Initials by Racial Groups

Racial Groups1

Sex / Type2 CAU PTG HAW CHI FIL JAP POR KOR
Number of Configurations
Males
Unigue 122 64 50 72 96 52 15 73
Rare 134 22 22 219 24 8 2 59
Fair 1 4 13 120 7 10 7 92
Commmon 20 17 11 8 17 11 16 5
All 277 107 96 419 144 81 40 229
Females
Unique 118 84 47 91 96 80 18 73
Rare 107 59 37 179 31 78 2 29
Fair 3 7 16 137 7 11 8 89
Common 20 15 9 18 17 12 14 20
A1l 248 165 109 425 151 181 42 211
Ip§
Males
Blanks 0.17 0.39 0.38 0.46 0.34 0.60 0.54 0.61
Common 0.81 0.58 0.55 0.10 0.63 0.36 0.43 0.06
Others 0.02 0.03 0.07 0.44 0.03 0.04 0.03 0.33
Females
Blanks 0.14 0.30 0.23 0.20 0.39 0.49 0.43 0.31
Commmon 0.83 0.64 0.70 0.32 0.57 0.45 0.52 0.39
Others 0.03 0.06 0.07 0.48 0.04 0.06 0.05 0.30
£pi2 x 1072
Males .
Blanks 2.83 15.35 14.67 21.16 11,57 35.36 28.60 37.13
Common & Others 4,12 2.35 10.46 . 0.28 2.92 1.60 1.54 0.19
Al 6.95 17.70 25.13 21.44 14.49 36.96 30.14 37.32
Females
Blanks 1.81 9.12 5,25 3.81 15.34 23.79 18.30 9.89
Common & Others 5.25 3.54 14.88 0.96 2.36 2.12 2.69 1.02
Al 7.06 12.66 20,13 4,77 17.70 25.91 20.99 10.91

]

0.10% - 0.99%; Common =
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0.01% - 0.09%; Fair

CAU = Caucasian; PTG = Portuguese; HAW = Hawaiian; CHI = Chinese; FIL
Filipino; JAP = Japanese; POR = Puerto Rican; KOR = Korean.

2Um'que = single count in the population; Rare
1% or greater.



SURNAME BLOCKING FOR RECORD LINKAGE

F. Quiaoit, Cancer Research Center of Hawaii, and
M.P. Mi, University of Hawaii, Honolulu

In  the linkage between two documentary
sources, each record from one source is compared
with all the records in the other source. For
one-file linkage involving a single source, each
record is compared with all other records except
itself. In either case, the number of such
pair-wise comparisons becomes extremely large
even if the size of the documentary source is
moderate. The fact that oniy a small fraction
of these comparisons are meaningful emphasizes
the need for the grouping of records based on
one or more selected items of identifying in-
formation. This 1is known as blocking. Once
blocks are formed, the comparison of records is
only made between the two corresponding blocks
for two-file 1linkage or within the block for
one-file linkage.

In principle, any identifier may be used as a
blocking criterion. Surname is often selected
for this purpose. Blocking may be made on the
whole or part of the surname configuration.
The use of a phonetic code on the surname for
blocking has become popular in many applica-
tions. The objective of the present study was
to evaluate the performance of several blocking
methods based on prevalent name patterns in var-
ious racial groups in a multi-ethnic population,
and to test the effects of blocking on 1linked
pairs in which one or both records had known
reporting or recording errors in the surname
field.

MATERIALS AND METHODS

Data on surnames from the complete 1942-43
Population Registration in Hawaii were used.
There were a total of 439,601 individuals
registered and fingerprinted under martial
law. Eight major racial groups were selected
including Caucasian, Portuguese, Hawaiian,
Chinese, Filipino, Japanese, Puerto Rican, and
Korean, A1l recorded surname configurations
for male subjects were analyzed in the present
study. Two methods, namely: the New York State
Identification and Intelligence System (NYSIIS)
and the Russell's Soundex system were chosen to
pre-code surnames phonetically. Under each
method, records were blocked with the same code.
These two systems were compared specifically to
the other five methods of blocking, namely, by
the whole surname, first character of surname,
first two, three, or four characters of sur-
name, respectively. Criteria such as the total
number of blocks formed, distribution of block
size, and surname information in matching were
used for evaluation.

A set of known linked record pairs was ob-
tained from the linkage project between the
1942 Population Registration file and the death
file (1942-79) in Hawaii. It consisted of all
male subjects aged 60 and over in the 1942
population who died during the 38-year period
from 1942 to 1979. A total of 11,367 1%inked
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pairs were established by computer as well as
by manual search (Mi et al., 1983). Pairs, in
which recorded surname and first name were
switched, were excluded. There were 672 pairs
with various error conditions in surname. The
concordance rate of each method, which is the
percentage of record pairs that were properly
placed in the same block regardless of these
errors, was used for comparison.

RESULTS AND DISCUSSION

The number of male subjects in the 1942 Popu-
lation Registration is shown for each racial
group in Table 1. The total number of recorded
configurations for surname varied greatly among
racial groups ranging from only 241 in the
Korean group to 14,374 among the Filipino. The
average number of individuals possessing the
same surname varied from 2.6 for the Caucasian
group to 29.5 for Chinese men. The value for
each racial group was also the average block
size when blocking was based on the whole sur-
name of twelve characters. Most of the surname
configurations were unique, having only a
single representation in the population. These
unique configurations included rare spelling
variations, and errors in reporting and record-
ing. When a part of the surname was used for
blocking, records having the same leading
characters in their surname fields were grouped
together. As shown in Table 1, the number of
blocks increased from an initial maximum of 26,
based on the first character of the surname, to
hundreds or thousands using more lead-
ing characters for blocking. However, the
magnitude of increase was not linear for each
additional character used, and varied from one
race to another. The distribution of blocks by
size also changed. When the whole surname was
used for blocking, most blocks were small with
10 or less records. If blocking was based on
the first character of surname, the block size
increased  tremendously. If more leading
characters were used, the number of records in
each block decreased as expected. The perform-
ance of the first four characters of surname
for blocking was comparable to the NYSIIS and
Soundex method in the percentage distribution
of blocks by size in all groups except the
Chinese and Koreans. The MYSIIS and Soundex
method produced a much higher percentage of
large blocks of over 50 records in the Chinese
and Korean groups. This was because almost all
the Chinese and Korean surnames were five char-
acters or less in length,

It should be emphasized that block size is an
important consideration in the choice of a
blocking method for linkage. Since the number
of pair-wise comparisons is equal to the pro-
duct of the size of two corresponding blocks in
two-file 1linkage and to the product of the
block size and block size minus one in one-file



1inkage, a larger block size will greatly affect
the cost of a linkage.

The other criterion which deserves attention
is the loss’ of surname information in matching
by blocking. Suppose that there is no blocking
and the whole documentary source or file is
used as a giant block for pair-wise compari-
son. The amount of information provided by
surname in matching is approximately 1 - E£pj2
where p; is the relative frequency of the ith
surname configuration and Zpj = 1. The squared
term represents the probability of chance match
on the.ith configuration. When summed over all
configurations, the squared term gives the
total probability of chance match in surname.

The exact probability of chance match is 1 -
Ipipi’ in the two file linkage where p;' is
the relative frequency of the ith configuration
in the second source. If all individuals have
the same surname, that is, pj = 1, every record
pair must agree on surname and the total proba-
bility of chance match reaches the maximum of
1. Under this special condition, surname
clearly provides no information. COn the other
hand, if each individual record has a different
surname, the probabilityv: of chance match is
minimal and the amount of information provided
by surname reaches the maximum. When blocking
is made based on surname (a part or whole), the
newly structured block consists of records of
one or more surnames, each with the relative
frequency of pjj. the jth surname within the
ith block. The relative frequency of the i
block is g;, and the probability of chance
match for records with the ith blocking cri-
terion is qiz, The probability of chance match
on surname within newly structured blocks is
):):piJ-Z/):qiz, and the amount of information of
surname in matching is estimated by 1 -
ZZpiJ'Z/Z.‘in. Suppose that the whole surname is
used” for blocking. Because each block is
characterized by a different surname, obvi-
ously ZZIpj ~2/zq1-2 = 1, therefore surname is no
longer informative and provides no discrimina-
tion among records within any block in which
pair-wise comparisons are made.

The average and maximum number of surnames
per block and the estimates of surname infor-
mation 1in matching wunder . various blocking
methods are given in Table 2. When blocking is
based on the first character, the amount of
surname information was generally high except
for the Korean group. The probability of
chance match on surname was estimated to be
0.085, the highest among the eight racial

groups studied (Kagawa and Mi, 1985). The
amount of information decreased rapidly, par-
ticulaerly in the Chinese group, as the number
of Tleadina characters for blocking increased.
When blocking 1is based on the NYSIIS and
Soundex codes, the amount of information was
close to those estimates derived from the

blocking based on the first four characters in
several racial groups. These phonetic coding
methods seemed to be desirable especially for
the Chinese and Korean groups, but not for the
Japanese. The concordant rate was defined as
the percentage of total pairs in which both
members were blocked concordantly by a given
method. Table 3 gives the estimates of the
concordant rate for the four selected methods.
The rate over all racial groups was 56.7, 43.9,
56.4, and 64.9 percent, respectively, for block-
ing based on the first three characters, first
four characters, NYSIIS code, and Soundex code
of surname. Both NYSIIS and Soundex methods
consistently produced a high concordant rate in
all racial groups. Because Chinese and Korean
surnames are generally short (composed of three
to five characters), errors would have to occur
in the first few characters. It was antici-
pated that blocking based on the first three
and four characters would not be highly desira-
ble. Among the 672 linked pairs, 176 linked
pairs were found to be concordant by all four
methods. Erroneous conditions at the end of
the surname were not detected even by the
modified NYSIIS system. There were 87, 106,
98, 86 and 119 record pairs in which errors
occurred in the first, second, third, fourth,
and between the fifth and eighth positions,
respectively. Therefore, it may be concluded
that in a population where spelling variations
or errors in reporting and recording usually
occur after the fourth position of the surname,
these four methods would perform equally well
for blocking. Otherwise, NYSIIS and Soundex

" should be more promising than methods which are
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based on the use of leading characters.
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Table 1. Block Characteristics by Methods

RaciaT’Groups1

Item CAU [ PTG T HAW T CHI T FIL ] JAP ] PUR | KOR
Number of .
Male Subjects 34566 15970 7752 16118 40323 84298 4372 3786

Blocking by Complete Surname

Number of Blocks 13286 1595 2071 546 14374 5137
Block Size
Distribution, %

1-10 9.7 85.1 93,4 77.5 96.6 73
11 - 50 3.0 10.5 6.4 14,6 3.0 19
51 - 100 0.2 2.6 0.1 2.0 0.2 3
101 - 500 0.1 1.6 0.0 5.5 0.1 3
501 - 1000 0.0 0.2 0.0 1.1 0.0 0
> 1000 0.0 0.0 0.0 0.4 0.0 0
Average Size 3 10 4 30 3 1
Maximum Size 397 550 97 1313 289 1022
Blocking by First Character of Surname
Number of Blocks 26 26 23 24 26 . 25
Block Size ‘
Distribution, % . .
1-10 3.9 11.5 17.4 12.5 3.9 16.0
11 - 50 3.9 19.2 26.1 12.5 3.9 4.0
51 - 100 3.9 3.9 21.7 0.0 3.9 8.0
101 - 500 15.4 15,4 17.4 45,8 23.1 . 12.0
501 - 1000 15.4 23.1 13.0 16:7 15.4 8.0
> 1000 57.7 26.9 4.4 12,5 50.0 52.0
Average Size 1329 614 337 672 1551 3372
Maximum Size 3474 1922 4214 4157 4539 11229
Blocking by First 2 Characters of Surname
Number of Blocks . 280 155 142 113 232 178
Block Size
Distribution, %
1-10 3.3 36.1 62.0 39.8 35.8 32.6
11 - 50 21.8 26.4 24,7 27.4 17.2 18.0
51 - 100 10.0 12.3 4.2 8.0 12.1 10.1
101 - 500 28,6 18.7 7.8 18,6 26.3 18.5
501 - 1000 5.0 5.8 0.7 3.5 4.7 6.7
> 1000 0.4 0.7 0.7 2.7 3.9 14,0
Average Size 123 103 54 143 174 474
Maximum Size 1008 1128 2869 4153 2809 6321
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Table 1. Block Characteristics by Methods (Continued)
Racial Groups1
Item CAU PTG HAW CHI FIL JAP PUR KOR
Blocking by First 3 Characters of Surname
Number of Blocks 2212 655 491 354 1880 835 471 179
Block Size
Distribution, % _
1-10 68.6 68.8 75.6 68.1 66.5 50.1 84,1 77.1
11 - 50 24,5 19.1 18.3 19.5 23.7 24.9 12.3 14.5
51 - 100 3.8 6.6 3.1 3.1 4.9 7.3 2.3 5.6
101 - 500 3.1 4.9 3.1 6.8 4.6 12.7 1.3 1.7
501 - 1000 0.0 0.6 0.0 2.5 0.2 2.9 0.0 1.1
> 1000 0.0 0.0 0.0 0.9 0.0 2.2 0.0 0.0
Average Size 16 24 16 46 21 101 9 21
Maximum Size 471 575 487 1378 740 3879 300 849
Blocking by First 4 Characters of Surname
Number of Blocks 6941 1112 974 490 5719 1818 709 229
Block Size
Distribution, %
1-10 90.6 79. 82.3 75.9 85.9 61.1 89.0 79.0
11 - 50 8.2 13.1 15.4 13.9 11.9 24,5 9.0 14.9
51 - 100 0.9 4.1 1.4 2.7 1.5 5.9 1.4 4.4
101 - 500 0.3 2.6 0.8 5.9 0.6 6.9 0.6 0.9
501 - 1000 0.0 0.3 0.0 1.0 0.0 0.7 0.0 0.9
> 1000 0.0 0.0 0.0 0.6 0.0 0.8 0.0 0.0
Average Size 5 14 9 33 7 46 6 17
Maximum Size 401 554 255 1322 422 3838 300 848
Blocking by NYSIIS
Number of Blocks 7293 1025 631 209 6526 1922 649 89
Block Size ‘
Distribution, %
1-10 91.7 79.4 80.0 71.8 87.6 55.8 88.4 68.5
11 - 50 7.1 12,5 13.8 12.4 10.7 26.4 9.2 14.6
51 - 100 0.8 4.6 4.3 3.3 1.2 6.8 1.5 10.1
101 - 500 0.4 3.2 1.9 7.7 0.6 10.0 0.8 4.5
501 - 1000 0.0 0.3 0.0 2.9 0.0 0.8 0.0 2.3
> 1000 0.0 0.0 0.0 1.9 0.0 0.2 0.0 0.0
Average Size 5 16 13 77 6 44 7 43
Maximum Size 414 586 406 2311 366 1114 300 965

See note at the end of the table.
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.Table 1. Block Characteristics by Methods (Continued)

Racial Groups®
Item CAU PTG HAW CHI IL JAP PUR -] KOR

Blocking by Soundex

Number of Blocks 2864 813 441 161 2779 948 555 86
Block Size
Distribution, %

1-10 72.9 73.8 77.1 60.9 66.8 43.1 85.8 62.8

11 - 50 22.1 16.0 15.7 16.2 26.8 26.9 11.5 16.3
51 - 100 3.6 5.8 3.6 4.4 4.8 9.5 1.6 12.8
101 - 500 1.5 4.1 3.0 13.0 1.6 15.5 1.1 5.8
501 - 1000 0.0 0.4 0.7 3.7 0.0 4.3 0.0 2.3
> 1000 0.0 0.0 0.0 1.9 0.0 0.6 0.0 0.0
Average Size 12 20 18 100 15 89 8 a4
Maximum Size 449 587 774 2275 352 1395 300 885

]CAU = Caucasian; PTG = Portuguese; HAW = Hawaiian; CHI = Chinese;. FIL =
Filipino; JAP = Japanese; PUR = Puerto Rican; KOR = Korean.
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Table 2. Surname Characteristics within Blocks

Racial Groups: _

Blocking Criterion CAU PTG HAW CHI IL JAP PUR KOR

Average Number of Surnames Per Block

First character 511 61 90 23 553 206 39 11
First 2-characters 48 10 15 5 62 29 6 3
First 3-characters 6 2 4 2 8 6 2 2
First 4-characters 2 1 2 1 3 3 1 1
NYSIIS ‘ 2 2 3 3 2 3 1 1
Soundex 5 2 5 3 5 5 2 2
Maximum Number of Surnames Per Block
First character 1407 184 961 73 1553 ‘834 113 31

First 2-characters 352 100 632 53 962 376 48 22
First 3-characters 178 31 118 12 269 210 23 23

First 4-characters 37 10 60 8 117 89 10 10
NYSIIS 51 13 71 39 52 70 9
Soundex 68 16 136 24 74 71 15 15

Surname Information in Matching

First character 0.99 0.89 0.99 0.81 0.99 0.98 0.8 0.47
First 2-characters 0,94 0.70 0.99 0.70 0.97 0.94 0.63 0.29
First 3-characters 0.75 0.32 0.93 0.20 0.8 0.8 0.34 0.08
First 4-characters 0.40 0.14 0.78 0.07 0.57 0.79 0.18 0.02
NYSIIS 0.48 0.17 0.90 0.57 0.46 0.43 0.20 0.25
Soundex 0.64 0.20 0.95 0.54 0.61 0.64 0.27 0.14

]CAU = Caucasian; PTG = Portuguese; HAW = Hawaiian; CHI = Chinese; FIL =

Filipino; JAP = Japanese; PUR = Puerto Rican; KOR = Korean.
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Table 3. Concordant Rate of B]ocking

Racial Groups!
Blocking Method [ Total | CAU | HAW [ CHI | FIL | JAP ] PUR | KOR | OTH

Number of Linked Pairs with Errors in Surname

672 167 77 28 78 222 54 10 36

Concordant Rate (%)

First 3-characters 56.7 56.3 62.3 32.1 48.7 54.5 79.6 50.

0 63.9
First 4-characters 43.9 50.3 52.0 14.3 32.1 41.4 59.3 20.0 44.4
NYSIIS 56.4 60.5 57.1 57.1 59.0 51.4 70.4 40.0 44.4
Soundex 64.9 66.5 53.3 71.4 71.8 65.3 75,9 50.0 .44.4

1CAU = Caucasian; PTG = Portuguese; HAW = Hawaiian; CHI = Chinese; FIL
Filipino; JAP = Japanese; PUR = Puerto Rican; KOR = Korean; OTH = A1l Others.
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