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between 2003 and 2006. These traces were aggregated by the stringency of state firearms laws,
the place of sale of a firearm (i.e., guns originally sold in the recovery state versus guns sold
outside of the recovery state) and time-to-crime divided into four different levels (i.e., one to
three years, four to six years, seven to ten years and eleven or more years). The denominator for
rate measure was the estimated number of firearm owners in a state.

The number of gun owners in a state was estimated using percent of households in a state
that reported there was a gun in their household. The estimated proportion of households with a
gun was obtained from the Behavioral Risk Factor Surveillance System (BRFSS) 2001 survey of
200,000 households. The number of households in a state (from the 2000 Census) was multiplied
by the proportion of households reporting they that they have a firearm (from the BRFSS 2000
survey) to yield the number of households in a state with firearms. The number of households
with firearms was multiplied by the average number of persons per household in each state (from
the 2000 Census) to yield the number of gun owners in a state.

The estimated number of gun owners in a state, rather than a state’s residential population
is used to calculate the firearms traces rates, because traced rates based on states’ residential
populations would spuriously decrease the firearm trace rates of states with less stringent and
spuriously increase the trace rates in states with more stringent laws. This occurs because a larger
proportion ofthe residentsin states with less stringent firearms laws own guns than is the case for
residents in states with less stringent firearms laws than in states with less stringent laws. The
implications of using the estimated number of gun owners for a denominator of a gun trace rate
measure versus using residential population is shown in Table 21. Clearly the denominators for a
trace rate measure are larger for states with less stringent laws using Census 2000 residential

population estimates than is the case using the estimated number of gun owners in states. As
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Table 21 shows, using state residential population would yield relatively larger denominators for
states with more stringent laws than in states with less stringent laws compared to denominators

using estimated number of gun owners in a state.

Table 21
Resident and Gun Owner Population by State Firearm Laws
Resident and Gun Owner Population
State Leaal Firearm Context Resident | % Resident | Est. No. of % No. of
g Population | Population | Gun Owners | Gun Owners
No Purchase or Reg. Law 157765380 56.2 58095663 66.4
Has Purchase or Reg. Laws 40917369 14.6 12872898 14.7
Has Purchase and Reg. Laws 48295450 17.2 9472213 10.8
California 33871648 12.1 7031819 8.0
Total US (without DC) 280849847 100.0 87472593 100.0

Table 22 examines the rate of gun traces per 100,000 gun owners in a state by the
stringency of state firearms law and the place of sale (i.e., guns originally sold in the recovery
state versus guns sold outside of the recovery state) and time-to-crime divided into four different
levels (i.e., one to three years, four to six years, seven to ten years and eleven or more years). As
Table 22 shows, for short time-to-crime guns, the rate of gun traces per 100,000 gun owners
varies significantly by the stringency of state firearms laws. For firearms purchased and
recovered in the same state, and for traces with a time-to-crime of one to three years, the rate of
gun traces 100,000 gun owners is: 65.8 for states with no purchase or registration laws; 47.9 for
states with purchase or registration laws; 15.0 for states with purchase and registration laws, and

21.1 for California. Likewise, for firearms originally purchased outside of the recovery and for
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traces with a time-to-crime of one to three years, the rate of gun traces per 100,000 gun owners
is: 20.9 for states with no purchase or registration laws, 11.0 for states with purchase or
registration laws, 2.8 for states with purchase and registration laws, and 3.4 for California. These
same patterns hold for traced guns with a relatively shorter time-to-crime of four to six years for
both in-state and out-of state traced firearms. The pattern of gun trace rates for out-of-state short
time-to-crime traces is important because it is a potential indicator of the active diversion of

firearms from legal commerce to other states.
Table 22

Gun Traces per 100,000 Gun by the Legal Context where the Firearms were Sold for
Purchasers and Possessors who are not the same person (Recoveries 2003 to 2006)

1. In-State Gun Trace Rate by State of Sale Gun Laws

Time-to- No Purchase or | Has Purchase or | Has Purchase California Total
Crime Reg. Law Reg. Laws and Reg. Laws
1to3yrs 65.8 479 15.0 211 54.1
4t06yrs 35.4 324 11.4 20.4 311
710 10 yrs 35.2 38.2 145 30.7 33.0
11 +yrs 56.2 60.1 33.1 93.7 57.3
Tot. in-state 192.6 178.5 74.0 165.9 1755
rate
2. Out-of-State Sales Gun Trace Rate by State of Sale Gun Laws
Time-to- No Purchase or | Has Purchase or | Has Purchase California Total
Crime Reg. Law Reg. Laws and Reg. Laws
1to3yrs 20.9 11.0 2.8 3.4 16.1
4t06yrs 17.7 10.9 34 5.1 14.1
710 10 yrs 21.1 14.1 5.1 8.8 17.4
11 +yrs 43.3 27.1 17.8 35.7 37.6
Tot. out-of- 103.0 63.0 20.1 53.0 85.1
state rate
Gun Ovv_ner 58,095,663 12,872,898 9,472,213 7,031,819 87,472,593
Population
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These same patterns also hold, but to a lesser degree for traced guns with longer time-to-
crimes (seven to ten years, and eleven plus years). However, there is one major exception to
these patterns. For traced firearms with a time-to-crime of eleven or more years California shows
a higher rate of gun traces per 100,000 gun owners than any other firearms legal context,
specifically 93.7 per 100,000 for California versus 56.1 for states with no purchase or
registration laws, 60.1 for states with purchase or registration laws, 33.1 for states with purchase

and registration laws.

The likely reason for California’s divergence from its pattern is that California appears to
have tightened the regulation of firearms approximately a decade before the time frame for
firearms used in this study (i.e., firearms recovered and traced by law enforcement between 2003
and 2006) leading to a pattern of relatively lower rates of traces guns for shorter time-to-crimes
traces. Figure 4 shows the changes in California firearms laws that affected purchase transactions
and dealer licensure requirements between 1994 and 1997. The information is drawn from the
Dealer’s Record of Sale (DROS) Register History (Revised 2005). In 1994 California required
for the first time that the purchasers of handguns obtain a basic Firearm Safety Certificate prior
to taking possession of a handgun. In the following year, 1995, the DOJ Centralized List (CL) of
Firearms Dealers was enacted into law. Under this law Firearms Dealers had to be established on
the CL (cost $85.00 per year per store location) to be able to obtain DROS registers and/or
submit them to DOJ for background check processing. Establishing centralized list of dealers and
integrating that with the process of obtaining DROS registers may have helped enhance the
administrative oversight firearms dealers in California. Such over sight may have been further
advanced with the computerization of the California DOJ processing firearms sales and

background checks.
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Figure 4

Changes in California firearms laws that affected purchase transactions and dealer
licensure requirements:1994 — 1997*

1994 - Purchasers of handguns are required to obtain a basic Firearm Safety Certificate prior to
taking possession of a handgun.

1995 - The DOJ Centralized List (CL) of Firearms Dealers was enacted into law. Firearms
Dealers had to be established on the CL (cost $85.00 per year per store location) to be
able to obtain DROS registers and/or submit them to DOJ for background check
processing.

1997 - The old process of dealers mailing completed DROS registers to DOJ for processing was
replaced with a new electronic/telephonic firearms eligibility background check process.
The waiting period for both handguns and long guns was reduced to 10 days.

*Dealer’s Record of Sale (DROS) Register History (Revised 2005)

Empirical support for the proposition that California’s tightening of the regulation of the
purchase and sale of firearms in the mid 1990’s may have reduced the number of firearms
diverted from legal channels is provided by comparing relative over time changes in the number
for traced firearms by year of purchase for California versus all other states.**Taking 1993 a base
comparison year, we can compare the relative change is the number of traced firearms by the
year they were purchased for all firearms recovered by law enforcement between 2003 and
2006.We selected 1993 because it was prior to the enactment of two California laws that may
have tightened regulation of firearms purchases and sales. Gun sales saw a significant increase in
1993 because of the enactment of the Brady Gun law. As a result a relatively high number of
traced firearms purchased were also purchased in 1993 in both California and in other states. We

compare the number of traced firearms purchased in 1993 with the numbers purchased in 1996,

# As with previous analyses, firearms traces are restricted to traces those where the purchaser and possessor are
different persons.
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1997, 1998 and 2000 for both California and all other states. For all States other than
California, 12,035 traced firearms were purchased in 1993. The number of trace firearms
purchased decreased from 1993 by 18.3% in 1996, 15.3% in 1997, and 12.3% in 1998 and
increased by 1.8% in 2000. For California, 1,230 traced firearms were purchased in 1993. The
number of purchased firearms decreased from 1993 by 50.49% by 1996, 47.4% in 1997, 52.4%
and 1998 and increased by 58.8% in 2000.%°

The greater relative decline in traced firearms in Californian compared with other states
after 1993 coincided with the enactment of more stringent firearms regulation and possibly
regulatory over sight in California. In effect, this suggests that California have shifted from a less
stringent firearms regulation context one that was more stringent. This shift in the may account
for California’s relatively high level to traced firearms per 100,000 gun owners compared with
other states for longer time-to-crime traces and it’s relatively much lower rates of traced firearms
for shorter time-to-crime. California’s move from a less stringent to a more stringent firearms
regulatory context appears to have reduced the rate of traced firearms to prohibited persons in
California and outside of California.
7. Summary of Impact Legal Context and Other Determinants on Time-to-Crime

The stringency of state level firearms laws and regulations and, in the case of California,
the regular enforcement of state regulations leads to consistently longer time-to-crime for
firearms recovered within their jurisdictions. These patterns persist for whether firearms were
purchased within the recovery jurisdiction or in another state. These patterns do not arise because
states with more stringent firearms laws are more rigorous in tracing firearms. To the contrary

states with more stringent legal context actually have slightly higher proportions of older

%% |n 2000 California State law was amended to limited purchasers/transferees of handguns to 1-handgun per 30 day
period. {12072(a) (9) PC} (b).
“These same patterns hold only are somewhat greater if 1992 is chosen as a base comparison year.
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recovered firearms that could not be traced to a purchaser, and if such firearms were traced to a
purchaser, this would produce slightly longer time-to-crimes for firearms recovered within their
boundaries.

With the addition, of other potential determinants of time-to-crime into the analysis, the
effect of legal context is mediated in a manner that conforms to the expectations of how firearms
regulations can operate to control the illegal distribution guns. Specifically, when dealer related
variables are entered into the overall model of time-to-crime the effects of states with more
stringent laws and regulations are reduced more than states without such laws, as would be
expected given that state firearms laws and regulations should work through their regulation on
dealers. In addition, a number of other potential determinants of time-to-crime have effects on
time-to-crime that indicate they are potential indicators of illegal firearms trafficking.

The results of the analysis hold when the effect of legal context is also examined in
combination with place of purchase. In this case, the stringency of state firearms laws and
regulations consistently holds for recovered firearms purchased in recovery states and those
purchased outside of recovery state boundaries. Once again the effect of legal context is
mediated in a manner that conforms to the expectations of how firearms regulations can operate
to control the illegal distribution guns. Specifically, when dealer related variables are entered
into the overall model of time-to-crime the effects of states with more stringent laws and
regulations are reduced more than states without such laws for both in-state and out-of-state
purchases. Also, when purchaser-possessor relationship variables enter the model the effects of
out-of-state purchase legal context variables are mediated in an expected manner.

The nationwide analysis was also conducted for only firearms purchased after 1995 to

take into account a possible interaction between changes in firearms purchasing patterns and the
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stringency of legal context. This could arise if more stringent contexts began to restrict the
purchase of firearms within their boundaries simply by applying their laws and regulations more
rigorously. If this is the case, it is most likely to have occurred during the mid-1990s with the
introduction of the Brady Handgun Violence Prevention Act of 1993 (Brady Law), the Violent
Crime Control and Law Enforcement Act of 1994, and the associated significant decrease in FFL
dealers during that period. If this occurred then we might observe a decrease in time-to-crime in
states with more stringent laws because they decreased the pool of newer guns (i.e., firearms
purchased after 1994) potentially transferrable to illegal channels relative to their more stringent
counterparts. However, the analysis conducted with the truncated nationwide sample of firearms
purchased only after 1994, show that the legal context variables continued to have positive effect
on time-to-crime.

Finally, the effect of legal context does not arise because of geographic mobility patterns
among states. Analysis of state migration statistics indicates that the effects of state legal context
do not arise from the migration of firearms owners from less states with more stringent laws to
states with less stringent laws thereby creating a larger relative pool of firearms to be stolen from
owners and producing relatively longer time-to-crimes in such states. Indeed, quite the opposite
appears to be the case, in that states that have more stringent firearms laws and regulations
appear less likely to accumulate an older pool of firearms through migration because their

immigration from other states is about half that of states with no purchase or registration laws.
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V. California Comparative Analysis of lllegal Firearms Markets: Standard ATF Trace
Data versus Trace Data Enhanced with Matched DROS Information

The comparative analysis of illegal firearms markets using standard ATF trace based data
versus illegal firearm markets measured using trace data enhanced with matched DROS
information employs two analytic strategies. First, we compare illegal firearm market
characteristics using information from ATF trace (based primarily on first-time, retail-sourced
information) versus illegal firearms market characteristics using enhanced trace data that is
updated with information matched California DROS data. This latter data source provides
information on the last known purchaser of a firearm recovered by law enforcement. As
indicated earlier in Table 17, of the 10,273 firearms where ATF and CA DROS data was
matched, there were 1978 cases (19.3 percent) where DROS sale data was matched to a later
transaction.

The second major analytic strategy examines how market characteristics and indicators of
suspicious behavior and/or suspicious actors may affect a key indicator of illegal firearms
markets, the time-to-crime for firearms recovered in California between 2003 and 2006. The
potential impact of firearms market characteristics and indicators of suspicious behavior/persons
on time-to-crime is examined using indicators based on ATF trace data only (i.e., primarily on
first-time retail purchase and sale data) versus an analysis using enhanced trace data with
updated with California DROS information. These indicators are grouped into four categories: 1)
dealer characteristics; 2) purchaser characteristics; 3) purchaser possessor relationship; 4) and
possessor and gun characteristics. This ordering of the factors loosely corresponds to the

sequence of actors and transactions associated with firearms trafficking.

97



A. Analysis of Changes in Illegal Firearms Markets Characteristics Using Enhanced
Trace Data Updated with California DROS Information.

The comparative analysis first examines potential differences in the temporal and
geographic dimensions of illegal firearm markets, that is time-to-crime and the dealer-to-
recovery distance (that is the distance from the recovery of a firearm in a crime to the dealer
associated with the firearm’s sale). We also examine changes in the distribution of purchasers of
firearms who were also identified as possessors of the weapon when it was recovered by law
enforcement. The purchaser-possessor relationship is important, because the subgroup of
recovered firearms where the purchaser and possessor are different persons are the most likely to
be trafficked firearms.

Table 23 presents a comparison of time-to-crime based on ATF trace data only versus
enhanced trace data updated with California DROS information. For the 10,273 recovered
firearms that where ATF trace data and California DROS data were matched, time-to-crime the
mean number of years of time-to-crime decreased from 5.09 years using ATF trace data only to
3.84 years based on enhanced trace data that incorporates information on the last known
purchaser from DROS data (a statistically significant difference at p<.001). In addition, the
median time-to-crime dropped from 4.33 to 3.54 years (a decrease of 18.2%) and the percent of
firearms with a time-to-crime of three years or under increased from 37.8 to 44.0 percent (a
relative increase of 16.4.9%) for enhanced trace data compared with ATF only trace information.
This indicates that adding information on last known purchasers using California DROS data not
only help provide a more accurate overall assessment of gun markets (e.g., the distribution of
time-to-crime), but also improves our ability to elevate some “cold” cases to be candidates for

investigation.
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Table 23
Comparison of Time-to-Crime for ATF Trace Only Data and for
Enhanced Trace Data Updated with California DROS Data
Time-to-crime Only ATF Trace Data | Enhanced Trace Data
N 1784 2092
0 to one year
% 17.4 20.4
N 2093 2427
Two to three years
% 204 23.6
. N 1902 2162
Four to five years
% 18.5 21.0
_ N 4494 3592
Six or more years
% 43.7 35.0
N 10273 10273
Total
% 100.0 100.0
Mean 5.09 3.84
Paired _sample t-test for t=-2.770, p<.001, df = 10272
distance to dealer

The comparison of the distance from firearm recovery location to the location of the
dealer identified as selling the weapon (referred to as distance-to-dealer) for ATF trace only data
versus enhanced trace data updated with California DROS information is presented in Table 24.
For the 10,273 recovered firearms where ATF trace data and California DROS data were
matched, the distance-to-dealer for recovered firearms showed a statistically significant decrease
(i.e., p <.001) in the average distance-to-dealer of 81.25 miles for ATF trace data to only 34.21

miles for the enhanced trace data incorporating last known purchaser DROS information.
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Table 24

Comparison of The Distance from a Firearm Recovery Location to the
Sale Dealer Location for ATF Trace Only Data and for Enhanced
Trace Data Updated with California DROS Data

Distance to Dealer

Only ATF Trace Data

Enhanced Trace Data

o N 2015 219
% 24.2 26.2
N 1856 1968

6- 10
% 223 235
N 2004 2100

11-25
% 25.1 25.1
N 970 942
26-50 % 11.6 11.3
N 609 585

51 - 100
% 73 70
N 312 302

101 - 250
% 37 3.6
N 484 278

251 +
% 5.8 33
N 8340 8367
Total % 100.0 100.0
Mean 81.25 34.21

Paired sample t-test for
mean distance to dealer

t= 13.239, p<.001, df = 8339

However, in contrast to the decrease in average distance for dealer-to-recovery (i.e.,
81.25 to 34.21), the median distance only dropped from 12 to 11 miles, and the percent of
firearms that were recovered within 10 or less miles the dealer associated with the sale of the gun
showed a modest increase from 46.5 percent to 49.7 miles for the enhanced trace data. The
difference between the decrease in average distance versus median distance arises from the fact

that some recovered firearms were first purchased out of California and were subsequently
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matched to a later purchase in California DROS data. This would result in fairly substantial
decrease in average distance but not necessarily median distance from recovery-to-dealer when
are comparing ATF trace only data (with traces data from some dealers outside of California) to
enhanced trace data which by definition is only traced to California dealers. Dealers associated
with out-of-state purchases would tend to be purchased farther from firearm recovery locations
then firearms purchased within California. This would also help explain why the dealer-to-
recovery distance for traces matched to California DROS in state purchases is also smaller that
the dealer-to-recovery distances found in the national data presented in Table 7 (which is based
on ATF trace information on firearms recovered throughout the United States)

Table 25 examines the purchaser-possessor affiliation for firearms recovered by law
enforcement for ATF trace only data versus enhanced trace data. For the 10,273 recovered
firearms where ATF trace data and California DROS data were matched, the proportion of
recovered firearms where the purchaser was the same person as the possessor of the recovered
firearm showed a statistically significant increase (i.e., p <.001) from 23.8 percent for ATF trace
only data to 31.3 percent based on enhanced trace data. In addition, the percent of recovered
firearms where the purchaser and possessor were not the same person decreased from 49.1
percent to 46.8 percent, and the proportion of recovered firearms where there was insufficient
information to identify whether the purchaser and possessor were or were not the same person

decreased from 27.1 percent to 21.9 percent.
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Table 25

Comparison of Purchaser Possessor Affiliation for ATF Trace
Only Data and for Enhanced Trace Data Updated with
California DROS Data

Purchaser/Possessor Only ATF Trace Data | Enhanced Trace Data
Affiliation
Insufficient N 2178 2254
Information % 27.0 21.9
Pur/poss Not N 5046 4805
Same Person % 49.1 46.8
Pur/Poss N 2449 3214
Same Person % 23.8 313
N 10273 10273
Z-test for proportion for 7= 11.934, p<.001
pur/poss same person

Next we will consider factors that are potential determinants of time-to-crime. Most of
these factors represent possible indicators or firearms trafficking as well as characteristics of
firearms markets. These factors are grouped into four categories: 1) dealer characteristics; 2)
purchaser characteristics; and 3) purchaser-possessor relationship indicators. A fourth category
of potential determinants of time-to-crime, possessor and gun characteristics, remain the same
for both ATF only data and enhanced trace data with updated California DROS information.
Since they do not change we will not examine them in this section but they will be included in
the analysis of time-to-crime. The ordering of these variables loosely corresponds to the
sequence of actors and transactions associated with firearms trafficking.

Table 26compares the distribution of recovered firearm traces by the number of traces to
a dealer for ATF trace only data versus enhanced trace data updated with California DROS data.
When the distribution of the 10,255 recovered firearms where ATF trace data aggregated the

dealer of sale is compared with the 10,209 cases where enhanced trace data were aggregated to
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the dealer of sale we find there is a small but statistically significant decrease in the mean
number of traces associated with the dealer of sale from 108.7 mean traces per dealer to 107.88
traces per dealer. The median number of traces fell from 48 to 47 traces per dealer and the
percentage of dealers with only one firearm traced to them fell from 7.4 to 3.2 percent of the

dealers.

Table 26

Distribution of Traces by the Number of Traces to a Dealer for
ATF Trace Only Data and for Enhanced Trace Data Updated with
California DROS Data

Traces to a Dealer Only ATF Trace Data | Enhanced Trace Data
N 759 322
1 trace
% 7.4 3.2
N 1028 895
2 -5 traces
% 10.0 8.8
N 871 1046
6 - 10 traces
% 8.5 10.2
N 1219 1502
11 - 25 traces
% 12.6 14.7
N 1328 1602
26 - 50 traces
% 12.9 15.7
N 1737 1628
51 - 100 traces
% 16.9 15.9
N 3259 3214
101 plus traces
% 31.7 315
N 10255 10209
Total
% 100.0 100.0
Mean 108.78 107.88
Median 48.0 47.0

Paired sample t-test for

distance to dealer t=34.30, p<.001, df = 10208
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Next, we examine purchaser characteristics. Table 27 presents a comparison of purchaser
gender based on ATF trace data only versus enhanced trace data updated with California DROS
data. For the 10,273 recovered firearms that where ATF trace data and California DROS data
were matched, the proportion of purchases that were male showed virtually no change for cases
based on ATF trace data only (88.6 percent) compared to cases using enhanced trace data (88.6
percent). Thus, the addition of last known purchaser data with enhanced trace data did not

change the gender distribution of crime firearm purchasers.

Table 27

Comparison of the Purchaser’s Gender for ATF Trace Only Data
and for Enhanced Trace Data Updated with California DROS Data

Purchaser Gender Only ATF Trace Data | Enhanced Trace Data
N 8553 8767
Male
% 88.6 88.6
N 1098 1127
Female
% 11.4 11.4
N 9651 9894
Total % 100.0 100.0
Chi-Square test Chi-square = 0.000514, p=.982,df=1

Table 28 examines purchaser age of recovered firearms for ATF trace data only versus
enhanced trace data. As we found for the gender of purchasers, the age of purchasers also shows
show virtually no change for cases based on ATF trace data only (average purchaser age, 35.25
years) compared to cases based on enhanced trace data (average purchaser age, 35.4 years).
Thus, the addition of last known purchaser data with enhanced trace data does not change the age

distribution of crime firearm purchasers.
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Table 28
Comparison of the Purchaser’s Age for ATF Trace Only Data and
for Enhanced Trace Data Updated with California DROS Data
Purchaser Age Only ATF Trace Data | Enhanced Trace Data
N 2347 2223
18-24
% 23.4 21.6
N 3315 3422
25-34
% 33.0 33.3
N 2936 3080
35-49
% 29.2 30.0
N 1441 1548
50+
% 14.4 15.1
N 10039 10273
Total % 100.0 100.0
Mean 35.25 35.77
Median 32.00 33.00
Paired _samplet-test for t=-6.33, p<.001, df=10038
mean distance to dealer

The final purchaser characteristic examined is the number of traced firearms associated
with a purchaser. Table 29 compares the number of traced firearms associated with a purchaser
based on ATF trace data only versus enhanced trace data. The number of traces associated with a
purchaser is based on the 10,273 traces in the matched ATF trace and California DROS data set.
There are 708 cases with missing information on this measure for the ATF trace data only.

These cases are missing because some component of the purchaser key was missing in ATF trace

data, which usually was birth month or year information.

As Table 29 indicates, the number of traces associated with a purchaser shows a modest
statistically significant increase between cases based on ATF trace data only compared to cases

based on enhanced trace data with the average number of traced guns per purchaser rising from
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an average of 1.34 firearm traces to and an average of 1.58 traced guns per purchaser. Thus, the
addition of last known purchaser data with enhanced trace data does not change the age

distribution of crime firearm purchasers.

Table 29

Comparison of the Number of Traces to a Purchaser for ATF
Trace Only Data and for Enhanced Trace Data Updated with
California DROS Data

Traces to a Purchaser Only ATF Trace Data | Enhanced Trace Data
Mean 1.34 1.58
Median 1.0 1.0
N 9565 10273
Paired _sample t-test for t=-16.80, p<.001, df = 9565
distance to dealer

We next examine indicators of the relationship between the purchaser of the recovered
firearm and the possessor of the gun, including the distance from the home residence of the
purchaser of a recovered firearm to the residence of the possessor (Table 30) the age proximity
between the purchaser of a firearm and the possessor of the firearm (Table 31), and cases where
the last name of a purchaser is the same as a possessor but the birth date of is different (Table
32). The information on these indicators is presented for the subsample cases where we have
determined that the purchaser and possessor of the recovered firearm are not the same individual
(based on the enhanced trace data). We do this because purchaser/possessor relationship

comparisons are the most relevant where purchaser and possessor are different persons.
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Table 30

Comparison of the Purchaser/Possessor Residence Proximity (for
Purchaser/Possessor Unknown) for ATF Trace Only Data and
ATF/California DROS Updated Data

Purghaser/ POSS?SS.O r Only ATF Trace Data | Enhanced Trace Data
Residence Proximity
. N 1099 1278
0 -5 miles
% 35.0 39.3
. N 468 494
6 - 10 miles
% 14.9 15.2
) N 669 659
11 - 25 miles
% 21.3 20.2
] N 331 338
26 - 50 miles
% 10.5 10.4
. N 245 250
51 — 100 miles
% 7.8 7.7
) N 332 236
101 plus miles
% 10.6 7.3
N 3144 3255
Total % 100.0 100.0
Mean 67.49 32.83
Median 11.00 9.00

Paired sample t-test for
mean distance to dealer

t=8.298, p<.000, df=3143
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Table 30 presents a comparison of the distance from the home residence of purchaser of a
recovered firearm to the residence of the possessor for ATF trace data only versus enhanced
trace data. Both these measure have significant missing data because home residence address
data was missing or incomplete for firearm possessors. For recovered firearms that where ATF
trace data only, the average distance between purchaser and possessor residence shows a
statistically significant decrease from an average of 67.49 miles to 32.83 miles, however the
median distance between residences shows a smaller decrease from 11 to 9 miles. The difference
in these two measures arises from the decrease in the proportion of cases where the purchaser
and possessor live more than 101 miles distant from each other. These declined from 10.6
percent of the cases based on ATF data only to 7.3 percent of the cases with enhanced trace data.

Table 31 presents a comparison of age proximity between the purchasers of recovered
firearms and the possessors for ATF trace data only versus enhanced trace data. Average age
proximity for purchasers and possessors shows a modest decrease (but statistically significant
decrease) in age difference from an average of 14.82 years difference to 14.03 age difference and
with a drop in the median of difference from11 to 10 years, for ATF trace data only versus

enhanced trace data.
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Table 31

Comparison of the Purchaser/Possessor Age Proximity (for
Purchaser/Possessor Unknown) for ATF Trace Only data and for
Enhanced Trace Data Updated with California DROS Data

Purchaser/ P(_)ss_essor Age Only ATF Trace Data | Enhanced Trace Data
Proximity
N 623 687
0 -1 years
% 13.3 14.3
N 839 921
2 -5 years
% 17.9 19.2
N 779 828
6 - 10 years
% 16.6 17.2
N 599 573
11 - 15 years
% 12.7 11.9
N 890 876
16 — 25 years
% 18.9 18.2
N 969 920
26 years plus
% 20.6 19.1
N 4699 4805
Total
% 100.0 100.0
Mean 14.82 14.03
Median 11.00 10.0-

Paired sample t-test for
mean distance to dealer

t=7.824, p<.000, df=4698

Table 32 presents a comparison of purchasers and possessors with the same last name but
who were identified as different persons because their birthdates (based on year and month) or
their first names were different for ATF trace only data and for enhanced trace data. The
proportion of firearms with where the purchaser and possessor had the same last name but were

different persons was 8.2 percent of the cases using ATF data only and 9.6 percent of the cases
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was statistically significant at a p value of .016.

based on enhanced trace data updated with California DROS information. This modest increase

Table 32

Purchaser/Possessor Same Last Name but Diff Person for ATF
Trace Only Data and for Enhanced Trace Data Updated with
California DROS Data

Purchaser/Possessor Same
Last Name but Diff Person Only ATF Trace Data | Enhanced Trace Data
Not Same Last N 4410 4343
Name % 91.8 90.4
N 395 462
Same Last Name
% 8.2 9.6
4805 4805
Total % 100.0 100.0

Chi-square test Chi-square =5.75, p =.016,df = 1

The type of transactions associated with the ATF trace data sample, for the matched ATF
trace data and California DROS data, should almost entirely be dealer sale transactions because
they are based ATF tracing procedures, which generally go to first-time retail dealer/private
citizen purchases. However, as noted, there are exceptions in ATF tracing procedures that do not
follow this process. In particular, ATF may complete some traces directly by referencing a state
firearms registry database (DROS in the case of California) or by referencing ATF”s of out-of-
business records or the agency’s multiple firearms purchase records. ATF traces using California
DROS records will provide information on the type of transaction associated with the sale of a

firearm or transfer in the case of pawnshop redemptions.
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Table 33 examines the type sale/transfer associated with firearm transactions for firearms
based only enhanced trace data. Most ATF traced data should represent a transaction through a
firearm dealer unless the state registration system was used to trace the firearm, in which case a
private citizen transaction might be identified. The major categories of sales/transfers associated
with firearms transactions in California are; 1) the sale of a curio firearm or other transactions
including law enforcement and out-of-state transfers, 2) the sale of a firearm from one private
citizen to another private citizen (though a licensed dealer), 3) the redemption of a firearm from a
pawnshop, and 4) the sale of a firearm by a licensed dealer. Table 33 shows that 86.2 percent of
the recovered firearms were associated with sales from licensed dealers, 9.2 percent of the cases
were private citizen transactions, 2.2 percent were pawnshop redemptions and 2.2 percent were

associated with other types of transactions.

Table 33

Type of Firearm Sale/Purchase for Enhanced
Trace Data Updated with California DROS

Data
Type of Sale/Purchase Enhanced Trace Data
. N 231
1. Curio/Other
% 2.2
940
2. Private N
% 9.2
N 250
3. Pawn/redeem
% 24
N 8852
4. Dealer Sale
% 86.2
10273
Total N
% 100.0
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However, previous analyses of DROS data have also indicated that approximately 10%
of handgun transfers are identified as private party transactions (unpublished data, G
Wintemute). This may represent substantial underreporting of private parties by retailers, or
more likely the fact that many private party transfers are not routed through licensed retailers,
though state law requires them to be. The best available estimate, based on nationwide survey
data, is that as many as 40% of all firearm acquisitions involve private party transfers.(Cook and
Ludwig, 1996).

B. Impact of Determinants of Time-to-Crime Using California DROS Data on Last Known
Purchaser

As with the nationwide analyses, we examine the potential determinants of time-to-crime
using California DROS data on last known purchaser for the sample of cases that are restricted to
purchasers and possessors who are not the same individuals. The sample is different the national
analyses, however, in two ways. First, the analysis is restricted to firearms recovered traced
(matched to a California DROS record) to a sale in California, whereas in the national analysis
examined firearms recovered in a given state traced to firearms that were sold in any of the fifty
states. Second and most important the analysis of time-to-crime is based on last known purchaser
not on ATF trace information which is usually only the first purchaser. In addition, the analysis
is conducted for the sample of all types of sales and for dealer-only sales.

As in the nationwide analysis, we examine the same groups of potential determinants of
time-to-crime, with the exception of the legal context variables, specifically: 1) dealer
characteristics; 2) purchaser characteristics; 3) purchaser possessor relationship; and 4) and
possessor and gun characteristics. In addition, there are some differences in the variables
contained within each of the explanatory subgroups due to data availability and sample

differences. Thus, for the dealer related determinants of time-to-crime we do not have out-of-
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state sales because the sample of recovered firearms is only for firearms purchased in California.
Instead, the analysis has the number of miles from the sale dealer to the location where the
firearm was recovered. In addition, we do not have information in this phase of the analysis for
multiple sale purchases associated with a dealer and whether the dealer was a pawnshop.

We conduct the analysis on subset dealer only sales as well as the broader sample,
because the procedures and computerized record keeping in place in California dealer-only sales
are very likely to be recorded and contain accurate information. In contrast, other types of sales
we have reason to believe other types of sales (e.g., private party sales) are under reported.

Descriptive statistics for the dependent variable, time-to-crime using California DROS
data on last known purchase includes 20 explanatory variables of time-to-crime listed in Table
34 for the two samples; 1) all recorded California firearm sales and 2) dealer-only sales. For
those variables that represented counts of events (e.g., the number of traces from a specific dealer
or purchaser), we transformed the variable by taking the natural log. Dummy variables were
used for dichotomous independent variables (e.g. Purchaser is female). In addition, to account
for missing data associated with some of the explanatory variables, a dummy variable was
included in the analysis to control for missing information associated with the variable.?’

Dealer characteristics, the first block on independent variables, include the natural log of
the number of traces to a dealer, a dummy variable for whether a dealer was not in business is
included as a control variable (i.e., dealers who are still in business have more opportunity to
have shorter time-to-crime guns traced to them, all other things being equal), and the number of
miles from the sale dealer to the location where the firearm was recovered. In addition, a dummy

variable was included in the analysis to control for subsequent sale data for firearms traced to a

27 (see Little and Rubin 1987 for a discussion of techniques available to researchers that deal with the problem of
missing data in multivariate analyses)
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second or later purchaser. This was done to account for possible shorter time-to-crime associated
with such transactions.

Purchaser characteristics, the second block, includes a dummy variable for purchasers
aged 18 to 24 (which is a group with a distinctly lower time-to-crime than older age groups), the
natural log of the number of traces to an individual purchaser, and the gender of the purchaser.

Purchaser/possessor relationship indicators are the third block. Variables in this block
include, the natural log of the difference in age between purchaser/ possessor, the natural log of
the distance between a purchaser’s and possessor’s home zip codes, a dummy variable for
missing data on distance between purchaser and possessor home zip codes, and a dummy
variable for purchasers who have the same last name as the possessor but are identified as
different persons based on different birth dates.

The characteristics of possessors and gun make up the final block of explanatory
variables. This includes dummy variables for possessors less than 18 years of age, 18 to 24, and
25 to 34 with 35 and older as the reference category. The one weapon characteristic entered into
the analysis is a dummy variable for whether the gun was a pistol or some other type of handgun.

As Table 34 shows, time-to-crime and each of the explanatory and control variables have
very similar distributions for the full sample of recorded transactions and for each of the
explanatory variables. This is especially surprising since the dealer-only sale sample is a subset
of the all recorded sale sample. The sample size for the full recorded sale sample is 4,780 and for
the dealer-only sample is 4,162 for firearms recovered in California and matched to a California
DROS record for firearm transactions where the purchaser and possessor were not the same

person.
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Table 34. Variables for the Multivariate Analysis of Time-to-Crimewith Updated with California DROS
for Purchasers and Possessors who are not the Same Individual for: 1) all California Firearm Sales and 2)
Dealer Only Sales (Firearms Recovered in California)

Type of Sale Sample All Recorded Sales Dealer only Sales
Mean Std. N Mean Std. N
Time-to-crime 4.3262 267714 4780 4.4259  2.69807 4162

Independent Variables

1 LN of distance from a dealer to recovery location| 2.2693 1.53603 4780 2.2500 1.52057 4162

2 Dummy variable for missing dealer to rec. data* .8310 .37482 4780 .8272 .37808 4162
3 LN of number of traces to a dealer 3.6463 | 1.63203 4780 3.7565 | 1.62712 4162
4 Dummy for dealer business status inactive? 4234 49415 4780 4277 .49480 4162
5 Dummy for dealer business status unknown® .2031 40238 4780 2122 .40888 4162
6 g{;r;ﬁrol dummy variable for subsequent sale 1050 39623 4780 1252 33096 4162
7 Purchaser age dummy 18-24° .2052 40391 4780 .2158 41140 4162
8 Purchaser is female® 1519 .35894 4780 .1588 .36555 4162
9 Dummy variable for gender missing data’ .0356 .18522 4780 .0370 .18879 4162
10 LN of number of traces to purchaser 1411 .39150 4780 1363 .38738 4162
11 Dummy for purch/poss - same last name/diff ind®| 0958 .29437 4780 .0980 .29739 4162

12 LN of Age difference between purch. and poss 2.2454 1.08340 4780 2.2302 1.08287 4162

13 LN of distance from purch. to poss. home 1.5649 1.66251 4780 1.5610 1.65296 4162
14 Dummy for missing purch/poss. data® 6778 46736 4780 .6824 46561 4162
15 Possessor age dummy under 18%° .0634 24369 4780 .0646 24591 4162
16 Possessor age dummy 1824 3448 | 47534 | 4780 3450 | 47543 | 4162
17 Possessor age dummy 2534 3368 | 47267 | 4780 3357 | 47228 | 4162
18 Possessor is a female™ .0575 .23288 4780 .0572 23222 4162
19 Possessor gender dummy for missing data'* .0506 21926 4780 .0502 21842 4162
20 Gun type pistol12 .8295 37611 4780 .8433 .36352 4162

Reference category is: 1) dealer to recovery distance data is missing, 2) active firearm dealers, 3) traces with no subsequent
sale, 4) firearm purchasers age 25 years of age and older. 5) male or unknown gender purchasers, 6) firearm purchaser traces with
gender data, 7) firearm purchasers without the same last name or with no information 8) firearm traces without purchaser or
possessor home location zip code data, 9)firearm possessor’s age is 35 year of age or older, 10) firearm purchaser gender data is
male, 11) firearm possessor is male, 12) any firearm that is not a pistol.
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The results of the multivariate analysis are presented in Table 35. Ordinary least squares
analysis is again employed as the multivariate strategy for assessing the impact of potential
factors on time-to-crime because analysis of the residuals from this analysis showed reasonably
normal distributions even though the univariate distribution time-to-crime is a skewed
distribution.”® Employing this approach also provides a convenient assessment of the overall
variance explained in time-to-crime by the available explanatory variables. The omnibus tests of
the model for each of the samples shows the overall variance explained by the complete set of
explanatory variables for all recorded sales sample the is 13.0 % percent, while the variance
explained by the complete set of explanatory variables for the dealer-only sale sample is 15.6%.
This result conforms with the proposition that dealer-only sales may represent a more complete
and accurate sample of that type of transaction than is the case for other types of transactions, in

particular private party sale transfers of firearms.

8A plot of the standardized residuals from the multivariate analysis indicates the distribution of the residuals is
fairly normal and an examination of a normal p-p plot of the regression analysis standardized residuals indicates this
as well.
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Table 35. OLS Regression Results for Variables Predicting Time-to-Crime based with Updated with
California DROSfor Purchasers and Possessors who are not the Same Individual for 1) all California Sales
and 2) for Dealer Only Sales (Firearms Recovered in California)

California All Sales California Dealer only Sales
Variables B StdErr Sig B StdErr Sig
1. LN o_f distance from a dealer to recovery 110 036 002 120 040 003
location
2. (IjDautz’]my variable for missing dealer to rec. 286 144 047 -260 154 092
3. LN of number of traces to a dealer -.156 .024 .000 -.196 .025 .000
4.  Dummy for dealer business status inactive 1.067 .082 .000 1.016 .088 .000
5. Dummy for dealer business status 379 101 000 997 107 005
unknown
6. Control dummy variable for subsequent 131 095 170 308 120 006
sale data
7. Purchaser age dummy 18-24 -.251 .098 .010 -.297 102 .004
8. Purchaser is female -.546 .103 .000 -.598 .108 .000
9. Dummy variable for gender missing data .220 .198 .266 .362 .206 .079
10. LN of number of traces to purchaser .006 .096 .950 .062 .103 .549
11. Dumm)_/ for purch/poss - same last 288 130 027 =322 137 019
name/diff person
12. IF;CI)\;Sof Age difference between purch. and 595 039 000 559 042 000
13. LN of distance from purch. to poss. home .103 .034 .002 .095 .036 .008
14. Dummy for missing purch/poss. data .080 417 495 .100 124 419
15. Possessor age dummy under 18 -.554 .169 .001 -.627 178 .000
16. Possessor age dummy 1824 -.716 101 .000 -.782 .108 .000
17. Possessor age dummy 2534 -371 .097 .000 -.410 104 .000
18. Possessor is a female 178 157 257 116 .168 489
19. Possessor gender dummy for missing data -.165 .168 .326 -.214 179 232
20. Gun type pistol -.195 .099 .050 -.385 109 .000
Constant 3.705 193 .000 4.053 .207 .000
adjR? 130 156
F 36.575 .000 39.397 .000
Sample 4,779 4,161
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Table 35 presents the B coefficients, the standard error of the Bs and the statistical
significance of the Bs. The B coefficients and standard errors facilitate the comparison of
predictors across the two samples, but we will focus primarily on the results from the dealer-only
sample because of the more representative character of the sample for this group of transactions..
The analysis focuses on the final stage of the analysis that includes all of the four groups of
explanatory 20 predictors. Examining the first set of explanatory variables, the natural log of the
distance from a dealer to recovery location is positive with a B value of .120 on time-to-crime.
The natural log of the number of traces to a dealer in time-to-crime has a positive B value of -
.196 on time-to-crime. If we take the standard deviation of the natural of the number of traces to
a dealer (i.e., 1.62712, Table 31) we can see that over the range of plus or minus two standard
deviations this indicator produces a 1.2757 years decrease in time-to-crime (i.e., 4 x 1.62712 x -
196 = - 1.2757 years). The effects of gender (female is a purchaser) and age of purchasers
(purchasers 18 to 24) both show negative effects on time-to-crime in the dealer only sample (-
.598 years for female purchasers and -.297 for purchasers 18 to 24).The natural log of the
number of traces to a purchaser, however, does not have a statistically significant effect on time-
to-crime. This is not surprising given the restriction on multiples sale purchases in California
since January 1, 2000.%°In addition, it is also not surprising that the effects the multiple trace
purchaser indicator in this analysis are different from those found in the analysis of firearms
recovered in California using ATF trace data (i.e., see Tables 14a and 14b where the estimated B

coefficient of multiple sale purchases on time-to-crime is -1.460) because ATF trace based

2 Assembly Bill 202 (Chapter 128, Statutes of 1999). Effective January 1, 2000, the Department of Justice (DOJ)
began screening all handgun transactions to ensure compliance with Assembly Bill 202 (Chapter 128, Statutes of
1999). This new law prohibits California firearm dealers from selling/transferring title of any handgun to any person
who has already acquired a handgun within the State of California in the past thirty (30) days. This law has been
incorporated into California Penal Code (PC) sections 12071 and 12072.
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analysis includes both in-state and out-of-state sales whereas, by design, the analysis presented in
Table 35 is restricted to only in-state purchases.

The third set of variables, purchaser/possessor relationship indicators include the natural
log of the difference in age between purchaser and possessor and the natural log of the distance
between purchaser and possessor’s home zip codes. The effects of both these variable are
positive although relatively modest. When the effects of these two variables are examined over a
range of plus or minus standard deviations: 1) the natural log of the difference in age between
purchaser and possessor indicator produces a 2.4223 years increase in time-to-crime (i.e., 4 X
1.08287 x .559 = 2.4223 years), and 2) the natural log of the distance between the home location
of the purchaser and possessor a .628 years increase in time-to-crime (i.e., 4 x 1.65296x .095 =
.628 years).The dummy variable for traced firearms where the purchaser and possessor were
different persons but had the same last name had a modest statistically significant negative effect
on time-to-crime (B = -.322).

The final set of explanatory variables; including age of possessor dummy variables and
type of handgun have expected effects on time-to-crime. Younger gun possessors have lower
time-to-crimes than their older counterparts (i.e., possessors over 35), and pistols (versus other
types of handguns, most of which are revolvers) also have shorter time-to-crimes (B = -.385).The

indicator for female firearm possessor was not statistically significant.
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V1. Discussion and Policy Implications

Criminal misuse of guns Kills or injures tens of thousands of Americans every year. The
threat of such violence imposes a heavy burden on our standard of living, not only on groups that
have the highest victimization rates, but on the entire community. Using a contingency valuation
approach, Cook and Ludwig have estimated the societal cost of gun violence at $100 billion
annually (Cook and Ludwig, 2000).Guns are frequently used in crime in the United States partly
because they are so easy to acquire. This ease of access, in turn, is attributable in part to the fact
that there are two systems of retail gun commerce in this country, one involving licensed gun
retailers and the other based on private-party gun sellers, and only the first of these systems is
regulated. Some 85% of all guns used in crimes and then recovered by law-enforcement agencies
have been sold at least once by private parties (Wintemute, Braga, and Kennedy, 2010).

The secondary gun market, sometimes called the private-party or informal gun market,
has long been recognized as a leading source of guns used in crimes (Wintemute, Braga, and
Kennedy, 2010). Although secondary market sales are primarily a convenience for the law-
abiding(no paperwork, no background check, no waiting period), such sales are also the principal
option when the prospective purchaser is a felon, domestic violence offender, or other person
prohibited by law from owning a gun. Secondary market sales facilitate the diversion of guns
from legal commerce into criminals’ hands: although it is always illegal for prohibited persons to
buy a gun, it is only illegal to sell a gun to such people if the seller knows or has reasonable
cause to believe that he or she is doing so. Unscrupulous private sellers may simply avoid asking
questions that would lead to such revelations (Wintemute, 2009).

As regulations on primary market sources increase, secondary market sources will

become even more attractive to criminals seeking guns (Cook et al., 1995).For instance,
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implemented in February 1994, the Brady Handgun Violence Prevention Act required licensed
dealers to conduct a background check on all handgun buyers and mandated a one-week waiting
period before transferring the gun to the purchaser. In November 1998, waiting periods for
background checks were eliminated for a National Instant Check System (NICS). Over a five-
year period (1994-1999), 13 million Brady criminal background checks were conducted of
prospective handgun purchasers (BJS, 1999). Nearly 320,000 requests were denied, of which
220,000 were due to prior felony convictions or pending indictments (BJS, 1999). Nevertheless,
it seems easy enough for criminals to circumvent the provisions of the Brady Act by acquiring
guns through the unregulated secondary market (Jacobs and Potter, 1995). An evaluation of the
Brady Act found no discernible impact on homicide trends and suggested that criminals
acquiring firearms from the unregulated secondary market may have undermined the
effectiveness of the Brady Act in preventing homicide (Ludwig and Cook, 2000).

A comprehensive gun violence reduction portfolio requires a concerted effort directed in
part at separating guns and violence. In our judgment, that effort should include a variety of
efforts to reduce the availability of guns to youths and dangerous adults from primary and
secondary market sources. However, the will to pursue this approach may not be available at the
federal level. While some modest innovations were put in place during the Clinton
Administration (Braga et al., 2002), there appears to be little appetite for doing more now. For
instance, concerns about private-party gun sales and gun shows’ importance as a source of guns

777

used in crimes have led to repeated calls for “closing the ‘gun show loophole’” — by which
advocates usually mean requiring that private-party sales at gun shows be routed through a
licensed retailer who will do a background check and keep a record of the purchase. President

Barack Obama endorsed such a measure during his 2008 presidential campaign, as did President
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George W. Bush in 2000 and 2004. “Loophole” legislation has been introduced in both the
Senate and the House of Representatives, but no hearings have been scheduled.

In fact, there is no “gun show loophole” as such (Braga and Kennedy, 2000; Wintemute
et al., 2010). Federal law is silent on gun shows and permits private-party gun sales to occur
anywhere. As a result, such a limited measure might well have no detectable effect on the rates
of firearm-related violent crime.

The existing federal legal framework on firearms commerce actually impedes effective
action. In particular, prosecuting gun traffickers is remarkably difficult (Braga, 2001). Since the
telltale paperwork is not available for unregulated transactions in the secondary market,
unlicensed dealers illegally engaged in the business of selling firearms can avoid prosecution by
claiming that they were selling only a handful of firearms from their private collection. Corrupt
FFLs who illegally divert firearms face very small penalties. The McClure-Volkmer Firearms
Owners Protection Act reduced most of these record-keeping violations from felonies to
misdemeanors in 1986. Straw purchasers are also difficult to prosecute, given various legal
loopholes. As a result, US attorneys typically prosecute gun traffickers on charges unrelated to
trafficking such as “felon in possession” or drug trafficking (ATF, 2000a).

The enforcement of laws against gun trafficking is also hindered by the rather
cumbersome procedure ATF is forced to use to trace firearms (Braga, 2001). The limits of
current record-keeping procedures thwart routine firearms tracing of secondhand firearms sold
by licensed dealers and prevent ATF from identifying straw purchasers and scofflaw dealers who
divert secondhand firearms. Trace data also provide ATF investigators with little support in
examining the robust trade in secondhand firearms on the secondary market. Modest statutory

changes in the system for tracking firearm purchases and sales could make a big difference in
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developing an effective supply-side strategy (Travis and Smarrito, 1992). For example, a
requirement for licensed dealers to report serial numbers for all sales to ATF would greatly
facilitate the tracing process without creating a central registry of gun owners.*® A requirement
that all secondary market transaction pass through federally licensed dealers—with the same
screening and paperwork provisions as if the gun were being sold by the dealer—would be
useful in a variety of ways, including in detecting gun traffickers. However, both proposals
would likely be vigorously challenged as infringing on the rights of lawful gun owners and as
violating FOPA, which prohibits ATF from establishing any national system of gun registration
(Braga, 2001).

More promising, politically speaking, is the possibility of action at the state and local
level. Fortunately, there is much that can be done at those levels. States could assume some of
the responsibility for tracing crime guns and investigating dealers. As described earlier, local
police departments can quite possibly be effective at disrupting local gun markets, but only if
they concern themselves with gathering the necessary intelligence and acting on it. Most police
departments have been focused on getting guns off the street instead of focusing on where the
guns are coming from (Moore, 1980; Moore, 1983). In recent years, however, local police
practices have changed in many major cities due in part to efforts by ATF and the U.S.
Department of Justice to form partnerships to reduce the availability of guns to youth and

criminals (see, e.g. ATF 2000a; ATF 2000c).

% Under such a program the serial number, manufacturer, type firearms and model of purchased firearms would be
submitted to the ATF’s National Tracing Center (NTC) by all FFL dealers. The NTC would store information on the
serial number, date of purchase, type of gun and dealer that sold the weapon. No information on the purchaser would
be sent to the NTC. Under this arrangement, the NTC could only request purchaser information on the firearm from
the dealer that last sold the weapon if that weapon was recovered by a law enforcement agency. As a result, there
would be no centralized system that contained the names or addresses of firearm owners and such information could
only be requested from a dealer if a weapon was recovered by a law enforcement agency.
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The research carried out in this report suggests that state-level laws backed up by a strong
commitment to regulate firearms dealers can reduce the ease through which criminals illegally
divert firearms from legal commerce. The stringency of state-level firearms laws and regulations
on primary and secondary firearms sales and, in the case of California, the regular enforcement
of state regulations leads to consistently longer time-to-crime for firearms from gun dealers
located within their jurisdictions. Our analyses also suggested that crime guns originating from
states with both purchase and registration laws were associated with larger reductions in time-to-
crime when compared to crime guns originating from states that had one of these types of laws
but not both. Furthermore, the analyses suggests that California enforcement of state laws and
regulations through routine dealer inspections and the ongoing analysis of automated records on
firearm transactions for suspicious sales and purchase patterns further reduced time-to-crime of
recovered crime guns originating from in-state dealers.*

Our research also compared illegal firearm market characteristics using information from
ATF trace data (based primarily on first-time, retail-sourced information) relative to illegal
firearms market characteristics using enhanced trace data that was updated with information
from matched California DROS data. This latter data source provides information on the last
known purchaser of a firearm recovered by law enforcement. Our comparison revealed that
including information on the last known purchaser of a firearm significantly reduced the median
time-to-crime of California-sourced crime guns relative to time-to-crime calculations based on
standard ATF trace data. This finding reveals that guns sometimes move very rapidly from
subsequent market transactions to use in crime. These enhanced firearm trace data can be very

useful in guiding law enforcement actions against gun traffickers and criminals directly acquiring

*! These results are similar to those observed in other industries, such a manufacturing, where researchers have
found that productivity is typically higher when complementary processes and practices are adopted together as a
system rather than when they are adopted separately (Brynojolfsson and Saunders, 2010 review this work).
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firearms through secondary market sources. The utility of law enforcement data that can aid
investigators and guide law enforcement was highlighted in the national evaluation report of
Project Safe Neighborhoods (McGarrell et. al., 2009). McGarrel et. al., found that a key to
success of PSN programs was the ability to focus LE resources on specific high gun crime places
and contexts, and that timely crime specific data was very important in helping LE in this
process. >

We found that state level purchase and registration laws affected time to crime in a
manner that suggests that the laws impede gun trafficking, even when controlling for
comprehensiveness of gun tracing. Purchase and registration laws together had greater effects
than either did by itself. States with lax gun laws and high rates of gun violence could impact the
flow of recently purchased firearms to criminals by enacting more stringent purchase and sales
laws, tracking all primary and secondary firearms transactions, and more closely regulating
licensed firearms dealers. Increasing the number of states with more stringent gun controls
would also have the desirable effect of reducing the export of newer guns to criminals in tighter
gun control states. Of course, criminals in states with newly adopted gun controls can find ways
to substitute other sources of guns such as theft from residences or making connections to gun
traffickers operating in nearby lax-gun-law states. As described earlier, these types of gun market
actions are not intended to eliminate all potential sources of guns. Rather, this approach would
seek to diminish the ease by which criminals acquire guns through illegal diversions from what
were once unregulated local secondary market sources. By raising the effective price of
acquiring guns, criminals would have to economize on gun possession and use that would

hopefully translate into reduced violent gun offending.

% McGarrel et. al. also found that “The most common barrier to research integration was the availability of crime
data. This typically reflected the availability of timely and electronic crime data as opposed to administrative or
legal barriers to information. Particularly problematic was the lack of crime data specific to gun crime.” (2009, p iv.)
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Appendix 1: Merger of California DROS Records with ATF Trace Data

The research plan relied on the acquisition and analysis of two sets of firearms related
data to develop new approaches to identifying secondary market sources of illegal firearms. The
two sets of firearms related data are firearms trace data from the Bureau of Alcohol, Tobacco,
Firearms, and Explosives and California’s handgun sale and licensed retailer data from
California’s Department of Justice’s Automated Firearms System (AFS).

As noted, California handgun sales data and licensed retailer data were obtained from the
California Department of Justice (CDOJ) computerized Dealer’s Record of Sale (DROS) system
since 1977 for all handgun sales made by federally-licensed firearms dealers, and since 1991, for
firearm transfers between private parties who are required to route sales through licensed dealers
so that a background check can be conducted and a DROS record kept on file.

California firearm purchase and sale records were obtained from the AFS system for the
years 1996 through 2006. The starting year of 1996 was selected because the recording of data in
a uniform way began that year (Wintemute et al 2004, 2005).The 2006 end date was selected
because this coincides with end date (late 2006) for the ATF trace data obtained for this study.
Approximately 1.8 million records on firearms transaction were obtained from California’s AFS
system for this period.

In terms of ATF trace data there were 93,292 of all types of firearms recovered in
California by law enforcement between 2003 and 2006. However, since California only collects
computerized purchase and sale data on handguns, the actual relevant sample of ATF traces

applies to only 63,854 pistols and revolvers recovered by law enforcement (see Table 1).
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Table 1
Type of Firearm Recovered in California by
Law Enforcement and Traced
between 2003 and 2006

Frequency Percent

pistol 40967 43.9
revolver 22887 245
rifle 17564 18.8
shotgun 11370 12.2
other 504 5
Total 93292 100.0

Cross-referencing firearms trace request data submitted by law enforcement agencies to
ATF with DROS state records on the purchase and sale of firearms sold in California allows us
to trace a firearm recovered by law enforcement agencies in any state to a first-time sale and
purchase firearm DROS record, and for a firearm subsequently resold and purchased in
California, we can trace the firearm to the last-known sale and purchaser records in the DROS
system. On this basis we can compare trace results based on ATF tracing procedures with the
results obtained from tracing firearms by cross-referencing DROS state firearm purchase and
sale information with recovered firearm identification information. Table 2 presents an overview
of the enhancement that cross-referencing state purchase, sale information and ATF trace request

data potential provides.
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Table 2

Potential New Areas of Information Added by California DROS Data

General ATF Trace
Data Status

State Firearm Sale And Purchase Data Status

1. No data
provided by state
DROS records

2. CA DROS data
provides first-time
retail firearm sale
data, which is the
same as ATF trace
purchaser/dealer

3. CADROS

provides data on
last known retail
firearm sale data

Some new info on

New info added on

plus tracing provides
first-time dealer
purchaser information

provides info on
first retail sale —
no state info added

trace status remains
the same on retail
sale

1. Trace request ATF trace status first retail sale —is
. . . most recent sale -
provided — no dealer or | remains the same | provided by the ;

. . . - updates the info on
purchaser information | — no retail sale addition of retail sale to last
added by tracing info California DROS

known sale
data
2. Trace and request ATF trace No new info -ATF New info added on

retail sale to last
known sale where
no ATF trace data
existed

Blue = new or updated information from state purchase and sale data.

Two matching techniques were used to link guns in ATF’s trace dataset and with CDOJ’s

database of DROS firearms data. Our original algorithm for linking guns in ATF’s trace dataset

and CDOJ’s Dealer’s Record of Sale (DROS) archive followed the model used in several

previous studies (Wintemute et al 2004, 2005). To identify the guns for which trace requests

have been submitted among a larger population of guns that have been sold, we followed

procedures from our prior studies to link records for handguns and individual persons in the

respective sales and trace request data sets. For handguns, a match between sale and trace
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records on manufacturer and serial number alone is insufficient, as some manufacturers have
used serial numbers repeatedly. We declared a match when the manufacturer, serial number,
handgun type, and caliber are identical. When one of the latter two variables is discordant, we
will compare both records manually, reviewing the handgun model designations if present and
referring to standard firearm catalogs (Fjestad S., annual publication and Schwing N., annual
publication) when necessary to determine whether the discordance is real or due to an error in the
trace request record or sales record. For individuals, tentative matches are made on last name,
first initial, and date of birth. All tentative matches were reviewed manually.

This algorithm was sensitive to the possibility that the ATF and CDOJ data would
contain discrepancies arising from errors in recording handgun type and caliber. Our data
preparation also took into account a known difference in the recording of serial numbers—ATF
recorded hyphens when these were part of the number as stamped on the gun by the
manufacturer, and CDOJ did not. The algorithm was not sensitive to the possibility that there
would be discrepancies in the manufacturer coding, as both agencies used the same NCIC table
of manufacturer codes, (our data preparation did include a search for non-existent codes) nor did
the algorithm allow for the possibility of errors in entering serial numbers.

Based on the first set of merger procedures 10,213 DROS records for traced guns in our
study sample were matched to California purchases or pawnshop transactions over the period
1996 through late 2006 for non-law enforcement handgun transactions in California. This
resulted in a match to 8,911 unique ATF traced firearms (Table 3, merger procedure 1, categories
1, 2 and 6) because for some traces there was more than one DROS record that matched a given

traced firearm. We attached the information from the last DROS transaction for these firearms.
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The lack of matches to AFS data from firearms traced to the 2,865 recovered guns and
traced to California purchases raised the question of whether there are data quality issues that
were not accounted for in our matching routines (see Table 3, merger procedure 1, and category
4). The question arose because although these firearms were purchased in California in 1996 or
later and were traced by ATF to a California firearms dealer, we did not find a match to them in
California AFS data with our first set of matching procedures. This occurred even though, as
noted, California DROS data on the purchase and sale of handguns was available starting for
sales that were transacted in 1996 or later. Equally important, we can assume that for the most
part data from an ATF firearm trace to a purchaser and dealer is accurate information a great
majority of the time because if it was not accurate the firearm would not have been successfully
traced to a dealer/purchaser for the simple reason that the tracing process is conducted in term of
firearms manufacturer, serial number and caliber.

Fortunately, we could use the 2,865 cases of firearms that ATF traced to a purchaser in
California for handguns purchased after 1995 but not California DROS records to identify
potential problems in our merger of ATF and California data. Specially, we were able to match
cases within the group to DROS data using only serial numbers to determine whether there were
systematic discrepancies in data attributes (i.e., manufacturer codes and/or caliber) that existed
between ATF firearms data and California DROS handgun data. Idiosyncratic discrepancies
could also arise from actions such as data entry mistakes and more systematic errors such as,
differences in nomenclature for the same firearm (e.g., ATF using a manufacturer importer code
for a traced firearm, and California using the manufacturer code not the importer code).Using

this method we were able to determine that a significant fraction of the failures using the first
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merger procedures to identify sales records could stem from minor discordances in the gun

manufacturer and to a lesser extent discordances in serial numbers between the two data sources.

Table 3

Comparison of First and Second Merging Procedures of ATF and California Data

Merging Procedure 1 i
ATE data ging Merging Procedure 2
Frequency Percent Frequency Percent
1. ATF trace and CA DROS same 6531 102 8295 13.0
sale
2. ATF trace data and CA DROS §ale 1651 26 1978 31
data matched to a later transaction
3. AFT trace data only for a CA
purchase before 1996 16012 25.1 15890 24.9
4. ATF trace data only for CA
purchase after 1995 2865 4.5 897 14
5. ATF trace data for a non-CA 10567 165 10482 16.4
purchase
6. CADROS sale data but no ATF 798 11 926 15
trace data
7. No ATF trace data or CA sale data 25494 39.9 95996 396
(only trace request data)
8. Discordance between CA and ATF 1 0 85 1
sale date of more than 90 days ' '
Total* 63849 100.0 63849 100.0

* Five traces were dropped because of a lack of purchaser date information even in ATF records.
The major types of discordances for manufacturing codes we identified from analysis of
the ATF sale data with comparable California DROS are presented in Appendix 1. Below, Table
18 provides an overview of the general types of discordance we noted in analyzing the 2,865

cases with ATF purchaser/dealer data but not California DROS data.
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Table 4

Types of Discordance and Data Errors in ATF and California DROS Data

A. Discordance on manufacturer codes (a more complete set of manufacturer discordances are
presented in Table 5)
1. Discordance where two different codes used for same manufacturer. Examples:
BER and FIl, SSS and SIG, JEI and BRY

2. Discordance on manufacturer and importer codes where the US manufacturer code is used
in 1 data set (usually ATF) and code for importer used in the other (usually CDQJ).
Example: IMI and MGN

B. Discordance on serial numbers. These are listed in the order in which they were found. The
first 3 appear to be the most frequent. These were included in our new matching procedures.
Item 12 was also included in the matching procedures because it seemed to be more frequent
when we examined the broader sample of possible matches.

1. Absence of terminal “US”

2. Replacement of “O” by “0” or vice versa

3. Replacement of “I” by “1” or vice versa

4. Alpha character off by 1 in alphabetical sequence

5. Numeric character off by 1 in numeric sequence. Sometimes the terminal digit; these
might represent consecutively-manufactured guns

6. Absence of leading “0” or multiple zeroes
7. Transposition of characters

8. Alpha character off by 1 in keyboard sequence
AforS

9. Dropped character, either internal or terminal
10. Multiple dropped characters
11. Replacement of character by visually similar character
5for S
2 for7
7 for 9
6 for 0
12. Absence of initial “SN,” but unclear whether inclusion or deletion is error

13. Replacement by prior character in string
441 for 411
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Based on the information derived from the analysis of ATF traces post 1995 that were not
matched to DROS data we first conducted additional cleaning of serial number data to account
for items B. 1, 2, 3, and 13 in Table 18. The full range of discordances in manufacturer and
importer code designations that were incorporated into the new matching procedure are
presented in Appendix 1. With this information a new gun identifier key was developed that
concatenated type of gun, manufacturer, serial number, and caliber. We then proceeded with an
automated matching process between ATF trace and California DROS records. A second pass at
matching was made which dropped caliber from the concatenated firearm key. These matches
were reviewed manually and checked to determine whether they may have been a true match. A
modest number of this subset was evaluated as correct matches.

The new merger procedures resulted in an additional 2,919 matched cases between ATF
trace and California DROS data. Overall the new procedures increased the matches of California
DROS records to ATF traced records from 8,911 traced handguns (Table 3, merger procedure 1,
categories 1, 2, and 6) to 11,199 traced handguns (Table 3, merger procedure 1, categories 1, 2,
and 6). As noted earlier the increase in matched traced handguns is less than the 2,919 new
matches DROS to ATF records because it is possible for more than one DROS record to be
matched to an ATF trace. In addition, as category 8 shows in Table 3, there were 85 matches
where the was a discordance between CA and ATF sale date of more than 90 days of firearms
that were matched on the basis of manufacturer, serial number and caliber. These cases may be
correctly matched correctly®, but given the sale date discordance they were classified as non
matches. Importantly, these 85 cases represent less than one percent of the cases that were

successfully matched (i.e., 85/11,199 = .075%).

% Differences in sale data information might arise for such reasons as incorrect data entry or differences arising from
dates associated when a firearm background check was conducted and when a firearm was actually picked up by the
purchaser.
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The increase in number of ATF trace and DROS matches generated by the new merger
procedures rose about equally for trace requests that had been traced to a dealer and purchaser
using ATF tracing procedures (Table 3, categories 1 and 2) going from 8,182 to 10,273 matched
cases (a 25.6% increase) and for trace requests that were not traced to a dealer/purchaser using
ATF tracing procedures (Table 3, category 6) going from 728 to 926 cases (a 27.2% increase).
The largest change resulting from the new merger procedures occurred, not surprisingly, for
cases traced by ATF to a California purchaser for sales after 1995 for which there was not
California DROS data matches (Table 3, category 4). These decreased from 2,865 to 897 cases (a
68.7% decrease).

Information from merger 2 procedures in Table 3 provides an estimate of how many
possible cases remain unmatched between ATF and California DROS records for handguns
purchased in California after 1995. By comparing the categories of cases successfully traced by
ATF to a purchaser for sales after 1995 and matched to DROS data (10,273 cases in Table 3
categories 1 and 2) versus the number of cases successfully traced to purchaser by ATF but still
not matched to DROS records (Table 3 category 4), we can calculate a ratio of all potential
ATF/DROS matches (Table 3 categories 1, 2 and 4 for 11,199 cases) to only the actual
successfully matched ATF/DROS records (Table 3 categories 1 and 2 for 10,273 cases).

This ratio computes to 1.090 (11,199/10,273) and can be thought of as correction factor for
under-matching which is obtained from known purchased handguns in California based on ATF
tracing data.

Importantly, we can also use the estimated correction factor to estimate under matching
of trace requests for handguns that were not traced by ATF to a purchaser. For merger procedure

2 (Table 3) this amounted to 26,222 cases (categories 6 and 7 in Table 3). Of these 26,222 cases

134



(not traced to a dealer/purchaser by ATF) there were 926 cases that were matched to California
DROS purchaser/dealer records. One question is how many more cases could one expect to add
to theses 926 cases with further enhance matching procedures. We can generate such an estimate
if we assume the under-matching ratio calculated for handguns, and if the ratio of total possible
matches to actual matches is similar for these cases to what was calculated for the ATF traces to
a purchaser. Using the under-reporting estimate of 1.090, error free matching would yield an
increase of about 84 additional handguns matched to California DROS data (i.e., 926 x 1.090 =
1,009.3 cases or an increase of about 83 cases).

Our enhanced matching procedures do not account for trace requests that could not be
completed because information, such as manufacturing or importer codes or serial numbers, was
actually missing or completely incorrect. These problems can arise for a variety of reasons some
of which relate to problems with data recording by law enforcement agencies submitting trace
requests, some of which arise from unclear and or confusing firearms marking procedures
implemented by manufacturers or importers, some which arise from record keeping problems
with firearms dealers, and some of which may arise from conscious attempts to obliterate
marking information on a firearm.

In addition, the enhanced matching procedures also may have introduced a modest error
into our matching procedures. The evidence for this observation is the increase in number of
cases, from matching procedure 1 to matching procedure 2, where the discrepancy between the
recorded California DROS and ATF traced sale date was more than 90 days even though the
cases were matched on the basis of firearm manufacturer, serial number and caliber. As Table 3
(category 8) shows the number of discordances between California and ATF Sale date of more

than 90 days rose from 1 for the first merger procedure to 85 for the second merger procedure.
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Fortunately, the increase in sale data discordances is less than 1 percent of the matched
California and ATF matched cases using merger procedure 2. As noted, these 85 cases were not
categorized as firearms that were matched between the California DROS and ATF trace records.

Overall, using matching procedure 2, of the 63,849 handgun recovered in California
between 2003 and 2006, 17.5 percent represented cases where ATF traced handguns to a
purchaser and California DROS data were successfully matched (see Table 3)*. This is an
artificially low estimate, however, because 15,890 cases are ATF traces for California purchases
prior to 1996, 10,482 cases are for ATF traces to non-California purchasers and 25,296 cases are
for ATF trace requests that ATF was unable to trace to a purchaser and for which there was not
matches to California DROS data either (see Table 3, merger procedure 2). This represents a
total of 51,688 cases (see Table 3, merger procedure 2 categories).

When these 51,688 cases are excluded the percentage of DROS records matched to ATF
data for which there is a reasonable chance of finding a match Table 3 (see column 2) shows that
approximately for 92.1 percent of these cases DROS records were successfully matched to ATF
trace records (i.e., 11,199/12,161= 92.1%). In addition, Table 3 (column 2) also shows that of the
10,273 firearms where ATF and CA DROS data was matched, there were 1978 cases (19.3
percent) where DROS sale data was matched to a later transaction.

The overall matching rate of 92.1 percent, may be a slight over estimation of how
successfully ATF traces were matched to California DROS data because some cases may have
been missed among firearms not traced by ATF to a purchaser, or firearms originally purchased
in another state and was resold in California, or ATF traces to a California purchaser for a sale

before 1996 but were missed by our matching procedures. It is likely that this is a fairly small

*For merger procedure 2, cases in matched categories 1, 2 and 6 divided by the total number of handgun guns
recovered (i.e., 11,199/63,849 = 17.5%).
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number of cases given our analysis of under-matching above. A potentially more serious

problem lies with trace requests that could not be traced because information, such as

manufacturing codes, importer codes, model type or serial numbers were missing or incorrectly

recorded.

Table 5

Major Manufacturer Discordance Tabulations from Sample of After 1995 California
Handgun Sales That Were Traced but Not Matched to California DROS records

Matches in 2,865 Subsample for Records with Discordant Manufacturing Codes
in ATF and AFS Records
CA ATF No. of Matching rationale for cases matched on serial numbers in the
Match | man. | man.
matches 2,865 subsample
code | code
European American Arms Corp (EAM), was not European
1 EAM | TFG 10 American Armory (EAB), but was frequently mistaken for it.
Given high pre-test probability, would code these as a match.
BER is Beretta Italy; Fll is Beretta USA (was previously Firearms
2 BER | FlI 483 International Industries, but with coincidence of other identifiers
probability of true match is very high)
3 EAB | TFG 15 Europea_n American Armory (EAB), which is importer for
Tanfoglio (TFG)
4 FOz | Cz 55 Alternate codes for Ceska Zbrojovka
5 ISR IMI 5 AIterna_te codes for Desert Eagle; IMI also maps to Israel Military
Industries
6 IEI BRY 9% Jennings (JEI) was exclusive distributor for Bryco (BRY), owned
by husband and wife
Magnum Research (MGN), importer of Desert Eagle made by
7 MGN | IMI 65 Israel Military Industries. Magnum Research has other products
as well.
8 SPH | IMB 44 Sprlngf!eld Armory (SPH; Illinois) is an importer for Imbel (IMB)
of Brazil
Springfield Armory (SPH; Illinois) is an importer of XD pistols
9 SPH | IMC 123 for I M Metal Ozalj, Croatia (IMC), aka HS Produkt
Springfield Arms (SPR, Massachusetts), a 19th-century
10 SPR | IMC 5 manufacturer. If there are serial numbers, the guns aren't from this
company. Almost certainly Springfield Armory (SPH).
1 5SS SIG 398 SIG USA (SSS) and SIG Europe (SIG). They wouldn't do that to
us, would they?
12 SWD | EMJ 27 SWD and Fl_JII Metal Jacket (FMG) were owned by Sylvia and
Wayne Daniel
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Jennings Fine Tuning (JFT), North Hollywood, CA and Bryco
(BRY). JFT is probably not JEI, but coder probably thought it

13 JFT BRY 5 was. Given high pre-test probability and BRY coding by ATF,
will call a match.
Springfield Armory (SPH; Illinois) now sells Springfield Armory

14 SPH | SGD 60 M1A (coded SGD when located in Devine, Texas)
Armscor Precision (APR), Philippines, appears to be manufacturer

15 APT | TWP 5 of 1911s for Twin Pines (TWP), Philippines. Both companies do
other things as well.
Charter Arms (CAC), Shelton, CT; Charter 2000 (CTR),
Huntington, CT. CAC was bankrupt ~1995-2005, CTR made

16 CAC | CTR 13 same guns ~2000-2005, when it went bankrupt. CAC now back in
business, controlled by MKS. Match, unless we want to assume
that the two companies recycled serial numbers.
European American Armory (EAB) is an importer for Herman

17 EAB | WEI 13 Weihrauch (WEI).
European American Arms Corp (EAM), was not European
American Armory (EAB), but was frequently mistaken for it.

18 EAB | WEI 13 EAB is an importer for WEI. Given high pre-test probability,
would code these as a match.

19 EAM | WEI 6 Interarms (INR) was an importer for Star (STA)

20 INR | STA 8 Kimel (KIM) guns were manufactured by AA Arms (AAC)
Kassnar-Fias Imports (KSI) is one of Kassnar-owned companies,

21 KIM | AAC 5 another of which (KBI) is listed frequently as an importer for
FegyveresGepgyar (FEG).
Makarov (MAYV) is the hame given to former Soviet issue pistol;

22 KS FEG 6 Izhevsk (1ZH) is a former Soviet arsenal

23 MAV | 1ZH 11 Norlnct_) (NON) is essentially a synonym for North China
Industries (NCI)

24 NON | NCI 10 SW Daniel (SWD) is parent of Leinad (LND). Daniel....Leinad.
Century International Arms (CIA) was an importer for Rexio

25 SWD | LND S (RX0), Argentina

26 CIA | RXO 6 Beretta Europe (FII) and Beretta USA (BER)

97 = BER 5 H|-P0|_nt (HIH) sells guns made by Haskell (HSK) and others
under its own name (since 1993).

28 HIH | HSK 6 Hi-Point (HIH) was (is?) an importer for Iberia (IBE)

29 GAA | AEI 33 Gabilondo/Llama (GAA), Spanish, gnd Bersa (AEI), Argentinian.
Marketed together, may have same importer

30 GAA | FBA 41 Gabilondo/Llama (GAA), Spanish

31 CHD | sOB 17 Charles Daly and Kassn_ar/_Sqwres/Blnghz_;lm (Philippines). Now
appear to have ownership in common (Michael Kassnar

3 APT | Twp 6 American Spirit Arms (APT) is US maker of AR rifles. Coder

may have meant APR.
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Appendix 2. Merger of California DROS Records with ATF Trace Data: Implications for
Weapon Marking Conventions, Laws, and Procedures.

The merger procedures used to cross-reference California DROS records with ATF trace
data indicate that current firearms marking conventions and methods do not in all cases
consistently allow law enforcement to accurately trace firearms. This section examines: the
relationship between firearms tracing methods and current marking conventions, and the
potential for developing more rigorous firearms marking systems.

Two major methods of firearms tracing are available: 1) the standard ATF method of
tracing firearm recovered by a law enforcement agency (using marking information on the
firearms including manufacturer, serial number and caliber) from the original manufacturer or
importer of the firearm, through the change of commerce (e.g., wholesalers, dealers) to the first
time retail purchase of the firearm by a licensed dealer to a private citizen, 2) cross-referencing
firearm marking information (including manufacturer, serial number and caliber) on guns
recovered by a law enforcement agency with firearm marking information available in various
data repositories, such as California’s DROS data on dealer record of firearms sales, state
registries of firearms owned or purchased in a given state, ATF’s firearms marking information
from records of out-of-business federally licensed firearms dealers that were submitted to ATF
when the dealer ceased business operations, or data on records of firearms imported into a given
country or exported from a country. For example, some California law enforcement agencies
have been reluctant to conduct ATF gun traces because they can, with less effort, search for
recovered guns in the state’s AFS data and retrieve information on the most recent sale preceding
the gun’s recovery, not the first sale that would be reported by ATF, as long as that sale occurred

in California.
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Firearms marking methods are important for both methods of tracing, but more exacting
firearm marking standards may be somewhat less important for ATF “change of commerce”
methods of tracing. This is because ATF’s National Tracing Center (NTC) has trained personnel
who can contact firearms manufacturers to ascertain whether a recovered firearm was
manufactured by them, and if so, to whom it was sold. Under these conditions if there is an error
in the firearms marking information submitted by a law enforcement agency (e.g., manufacturer
code, caliber of the weapon, firearm model, serial numbers®), ATF tracing personnel may be
able to check on potential marking discrepancies by contacting appropriate manufacturers or by
using other information and experience they have developed about potential errors that arise in
firearms marking information submitted to them. Cross-referencing tracing procedures typically
would not have access to such external sources of information. However, both types of firearm
tracing would be easier, more accurate and faster if firearms were uniquely identified (without
reference to caliber or gun model) in a manner that was resistant to tampering. Current methods
of firearms marking do not achieve this objective.

Existing international marking conventions for firearms have largely been guided by the
United Nations (U.N.). The U.N. stated in their May 2001 resolution, Protocol against the Illicit
Manufacturing ofand Trafficking in Firearms, Their Parts and Components and Ammunition,
U.N. General Assembly Resolution 55/255, that their primary mission in regulating and
mandating the marking of weapons is to “...prevent, combat and eradicate the illicit
manufacturing of and trafficking in firearms, their parts and components and
ammunition.”(United Nations, 2004a, p. 78) The U.N. Firearms Protocol addresses marking of

firearms in Article 8, which states that “at the time of manufacture of each firearm, either require

% There are some fairly systematic discrepancies that occur in the recording of serial numbers that can sometimes be
corrected via computer checking algorithms or by directly checking with the manufacturer of a weapon.
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unique marking providing the name of the manufacturer, the country or place of manufacture and
the serial number...” (United Nations, 20044, p. 75). The U.N. also notes that their efforts to
make sure all weapons are marked in a uniform and consistent way is aimed at organized crime
and civil conflict (United Nations, 2009). Additionally, the U.N. recommends that each member
state develop a body which maintains manufacturers’ compliance with marking and tracing rules
(United Nations, 2004b).

Other international organizations have also contributed policy recommendations for
firearm marking and tracing. In June of 2000, the World Forum on the Future of Sport Shooting
Activities made several important recommendations regarding international standards for
weapons marking. The Forum consists of governments, intergovernmental organizations and the
United Nations, as well as representatives of the Firearms industry. The body made five key
recommendations. First, firearm manufacturers must mark weapons in a way that is forensically
recoverable. Second, manufacturers must control for duplicate markings. Third, manufacturers
must keep marking records for at least ten years. Fourth, trace requests from law enforcement
will be processed within 72 hours. Finally, periodical evaluation of marking technologies must
be taken under advisement (World Forum on the Future of Sport Shooting Activities, 2000).

The United States along with other member nations are in agreement with the United
Nations’ efforts to ensure that all weapons are stamped with an individual serial number and that
all parts in the manufacturing process bear registered markings from their respective
manufacturer. Within the United States there are a number of laws which govern the standards
for marking and identifying weapons. *® The two most important and prominent laws regarding

firearms marking conventions are the National Gun Control Act of 1968 and the National

% These include: 1) 18 U.S.C. 923(i): Identification of Firearms, 2) 26 U.S.C. 5842(a): Identification of Firearms, 3)
27 CFR 478.92(a): Identification of Firearms, 4) 27 CFR 478.92(a)(4)(i): Alternate Means of Identification, 5) 27
CFR 479.102(a): Identification of Firearms, 6) 27 CFR 479.102(c): Alternate Means of Identification (ATF, 2009).
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Firearms Act (NFA) Title 26 U.S.C., section 5842(a). The National Gun Control Act of 1968,
Title 18, United States Code (U.S.C.) Section 923(i) and 27 Code of Federal Regulations (CFR),
Section 478.92, and the National Firearms Act of Title 26 U.S.C, section 5842(a) were the first
federal laws to require a standardized form of identification for all new weapons (ATF, 2009).
This law establishes that all firearms produced by licensed manufacturers must be marked,
whether manufactured in the U.S. or imported from abroad*...by means of a serial number
engraved or cast on the frame or receiver of the weapon, in such a manner as the Attorney
General shall by regulations prescribe” (ATF, 2009, p. 1). In addition, ATF’s, Guidebook to
Importation and Verification of Firearms, Ammunition, and Implements of War Firearms
Verification (2009), referencing 27 CFR 478.92(a)(1)(i) regarding how licensed manufacturers
and importers must identify firearms, states that “The serial number must be placed in a manner
not susceptible of being readily obliterated, altered, or removed, and must not duplicate any
serial number placed by you on any other firearm” (2009, p. 3).%’

Other industries have developed more robust identification systems for uniquely marking
their products. The automobile industry provides a fairly direct analogue to the product
identification challenges found in the gun industry in several critical ways. First, both goods are
produced by a variety of companies both domestic and international. This means they are subject
to a variety of different local, national, and international shipping standards and laws. Second,
they are both bought and sold between businesses, individuals and second hand stores (e.g. used

car deals vs. pawnshops). Third, they are both durable consumer goods which remain in

% The National Gun Control Act of 1968 also made the defacement or removal of serial numbers a felony offense.
In 2001, the ATF updated their standards to require that serial number have a minimum height of 11/16 inch and a
minimum depth of .003 inches in order to make them more resistant to tampering (ATF, 2009). Additionally, as
noted by the Bureau of Alcohol, Tobacco, Firearms, and Explosives (ATF), all manufacturers participating in the
production of a weapon must either encode the item with their own identifying markings (which are registered and
recognized by ATF) or request a marking variance from the ATF (2009).”
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operation for extended periods of time after production. Finally, they are both high interest
targets for theft and other crimes, and for this reason are required to be marked and traceable.
Hence, looking at how automobiles are marked is analogous and is likely to shed light on the
potentially helpful practices for the gun industry.

The marking system for automobiles is known as the VIN or Vehicle Identification
Number system. Vehicle Identification Numbers have been required on every car in the United
States since 1981. The United States Department of Transportation created the Unified VIN
System using federal regulations under Title 49, Chapter V, Part 565. Prior to this, individual
manufacturers would sometimes use their own marking systems, and no uniform standard
existed. The introduction of the new VIN system brought American standards into compliance
with the International Organization for Standardization’s 1977 marking conventions known as
ISO 3779(International Organization for Standardization, 2009). This standard requires that the
first section identifies the manufacturer, the second section identifies the type of vehicle and
finally, the third section be a vehicle specific code.**The VIN is used not only to prevent theft
but also to track the history of a car(NHTSA, November 16, 2010). State Motor Vehicle Records
databases provide centralized searchable records for the history of a vehicle. This provides an
easy and public means of checking whether a vehicle has been stolen, where it has been
registered, or whether it has been moved.

Motor vehicle manufacturers have a responsibility to report VIN information to the

National Highway Traffic Safety Administration provide users of the VIN, such as State motor

* The VIN consists of a 17 character sequence made up of both letters and numbers, excluding the letters I, O, and
Q for the purpose of clarity. No two vehicles produced within 30 years of each other may have the same VIN. At
least one copy of the VIN can be easily found prominently displayed inside the door or under the hood and is always
visible on the driver’s side dashboard from the outside. However, beginning in 1987, the Department of
Transportation’s ‘Motor Vehicle Theft Prevention Standard’ mandated that all major parts of the automobile be
stamped with the VIN.
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vehicle agencies, with “the necessary deciphering information before vehicle purchasers begin
registering their vehicles”(NHTSA, November 16, 2010, p. 22).*° In addition, motor vehicle
manufacturers also have a responsibility to “submit to NHTSA identifying information and a
description of the items they produce not later than 30 days after manufacturing begins. Not later
than 30 days after any relevant business information changes, manufacturers must notify
NHTSA to ensure that their records remain current, accurate, and complete” (NHTSA,
November 16, 2010, p. 8-9).%

Given the similarity of the two products and the urgent need to accurately trace crime
related weapons, a VIN type marking system for identifying specific manufactured goods and
also the VIN type system for managing and recording manufacturer product information is a
worthwhile model to consider for improving the firearms marking process currently used by the
firearms industry. This approach could help insure that firearms are uniquely identified and it
could also help insure that product information is unambiguous, unique, up-to-date and easily
identified (e.g., manufactures codes,, serial numbers, model codes and caliber).

The Internet and telephone services are two other industries that provide potentially
useful insights for developing a more robust firearms marking system. Both these industries
require require rigorous product identification systems to operate successfully. For example, the

delivery of Internet services requires the assignment and management of completely unique

¥“Under 49 CFR 565.26, a motor vehicle manufacturer must submit to NHTSA, either directly or through an agent,
information the agency will need to decipher the manufacturer’s VIN characters not later than 60 days before the
manufacturer offers for sale the first vehicle identified by that VIN or if information concerning vehicle
characteristics sufficient to specify the VIN code is unavailable to the manufacturer by that date, then within one
week after that information first becomes available. The purpose of the 60-day requirement is to permit users of the
VIN, such as State motor vehicle agencies, to obtain the necessary deciphering information before vehicle
purchasers begin registering their vehicles. The VIN deciphering information must be addressed to: Administrator,
National Highway Traffic Safety Administration, 1200 New Jersey Avenue, SE., Washington, DC 20590, Attention:
VIN Coordinator.”(NHTSA, November 16, 2010, p. 22)

“*The European Union has rules similar to the VIN system. However, while they are compliant with the I1SO 3779
standards, European VINSs are not required to track year or place of production or any of the vehicles attributes
(International Organization for Standardization, 1977).

144



Internet Protocol addresses. The Internet Corporation for Assigned Names and Numbers
(ICANN) is a nonprofit public corporation that acts as the sole organizing body for unique
internet identifiers. While the ICANN does not control content on the net, it does develop
policies regarding the unique identifiers used to keep the internet secure, stable and functional
(ICANN, retrieved May 23, 2011, http://www.icann.org/en/participate/what-icann-do.html).
ICANN operates the Internet Assigned Numbers Authority (IANA) that “allocates and maintains
unique codes and numbering systems that are used in the technical standards (“protocols”) that
drive the Internet” (IANA, retrieved January 3, 2011). ICANN notes that, “to reach another
person on the Internet you have to type an address into your computer - a name or a number.
That address has to be unique so computers know where to find each other. ...Without that
coordination we wouldn't have one global Internet.” (ICANN, retrieved January 3, 2011).
Finally, the cell phone industry is another industry that has successfully addressed the
issue of providing unique identifiers for their products. The unique number attached to each is
analogous to the use of serial numbers to uniquely identify a weapon, although the actual
numbers of specific phone numbers is much greater than the number of existing firearms.** In
the United States and North America the North American Numbering Plan Administration
“holds overall responsibility for the neutral administration of NANP numbering resources,
subject to directives from regulatory in the countries that share the NANP.” (NANPA, retrieved

July 20, 2011 from http://www.nanpa.com/about_us/index.html). NANP, the North American

Numbering Plan, “is an integrated telephone numbering plan serving 19 North American

countries that share its resources” (NANPA, retrieved July 20, 2011 from

“The International Telecommunications Union (ITU) reported that mobile cellular phone subscriptions would reach
5 billion in 2010. is "...the leading United Nations agency for information and communication technology issues,
and the global focal point for government and private sector developing networks and services" (ITU, Retrieved on
July 20, 2011, from http://www.itu.int/newsroom/press_releases/2010/06.html).
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http://www.nanpa.com/about_us/abt_nanp.html). Under this plan each participating country has

regulatory authority over numbering resources, but these resources are shared cooperatively.

The lessons offered by the automobile, Internet and phone industries indicate that there
are robust models for creating, assigning and managing unique identifiers that can be usefully
adapted to the firearms industry. In addition, the challenges these industries faced in creating and
managing unique identifiers is no less and probably greater than that faced by the firearms
industry.

The most important lessons derived from the merger procedures that were developed for
this project is that current standards for marking firearms need to be enhanced in order insure
that markings are unique to the firearm, standardized, obliteration resistant. In addition,
information on firearm manufacturers, importers and wholesalers should be maintained in a
manner that is up-to-date, accurate and maintained in readily available formats. Finally, advances
in technology such as laser etching and deep security markings should facilitate the process of
marking firearms and can be used to effectively increase the security of these markings.

Taken together, the examples set by other industries and the our examination of current
firearms marking procedures, the development and implementation of rigorous firearms marking
systems is an achievable and important policy goal. This is important because the capacity to
accurately and uniformly trace a weapon throughout its life is critical for understanding illegal
firearm markets and initiating investigations of firearms trafficking. Cook, Molliconi, and Cole
(1995) note that gangs and other violent criminals prefer untraceable guns because of their
capacity to hinder investigations, and they note that proper marking of weapons does not limit
legal access or use of firearms. In addition, Support for these types of reforms in marking

firearms has been generally high in the past.
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In terms of public support for the these type of policy initiatives, the work of Teret and
colleagues (1998) conclude from their work, “Support for New Policies to Regulate Firearms:
Result of Two National Surveys, that that thereis widespread

“...support for policies designed to reduce the illegal sale of guns, such as mandatory
tamper-resistant serial numbers. Respondents were told that serial numbers on handguns,
which permit gun tracing, could be made harder to remove, and that this could increase
the price of the handgun slightly, still, 90 percent favored a law requiring handgun

manufacturers to make serial numbers tamper-resistant” (813).
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