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Abstract
This paper summarizes and proposes a methodology to support risk analysis and
enforcement policies against Customs fraud, based on the use of mirrored data. The
mirror analysis involves comparing mirror imports (or exports) of a country with exports
(or imports) reported to this country by its partner countries to detect gaps in terms of
quantities, weight or value that may unveil fraudulent flows or practices. This paper
summarizes the research conducted in two WCO Member countries, and describes how
this method can be applied.
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Mirror analysis (or mirror data) refers to the comparison between the import (or export)
data of a country X and the data for imports to (or exports from) country X by one or
more countries.
This paper was written based on research conducted by the WCO Research Unit and the
School of Economics of Clermont-Ferrand University (France) using data and other
information provided by the Customs administrations of Cameroon and Ecuador.1 The
paper provides initial feedback on experiences with the use of this method of combating
revenue fraud.
From the point of view of Customs, mirror analysis is relevant to the following issues.
Customs services know:
(i) how to select cargoes on the basis of risk criteria or fraud profiles (Customs
administrations have Customs computer systems with a selectivity module2),
(ii) how to work out risk criteria or fraud profiles from analyses (an increasing
number of administrations have teams specializing in risk analysis, targeting and
investigation planning more generally).
The question that arises is to know how to carry out risk analyses in practice, or more
precisely to decide to carry out an analysis in one area rather than another. The decision
is based on a combination of (i) criteria that are subjective or external to the
administration (political requirements, intuition and experience of Customs officials, (ii)
intelligence and (iii) more objective approaches. In the case of the “objective” methods,
the WCO risk analysis recommendations are a general intellectual framework which, for
the deciding party in particular, is based mainly on analysis of the frauds identified
(nationally and internationally) and an exchange of information with other enforcement
administrations. Other methods are available, based on statistical methods for automating
the process and assigning a “risk coefficient” to each Customs declaration (Geourjon
et al., 2013).
All those methods are effective. However, three questions remain:
1. What happens in an environment where corruption is a challenge? How can it be
ensured that (i) action is taken against all the frauds detected and they are reported
to the administration for inclusion in the risk analysis and (ii) the instructions for
scrutiny resulting from the risk analysis are followed in the field?
2. How can new frauds be identified “objectively”? On what grounds can a risk
analysis be undertaken in one area rather than another? Intuition, experience,
intelligence and chance are effective methods, but can they be supplemented by
an objective method?
1

The WCO thanks the Cameroon Customs and the Ecuador Customs for having accepted to take part of
this work and provided committed and skillful staff to follow the experiments.
2
Whether or not those selectivity modules are operational, Customs is aware of their function and use.
Their operational nature depends on the capacity of Customs to define its risk policy, for example.

4

3. How can risks be classified, given that some risks are “classifiable” or
“quantifiable”? For example, the risk involved in the importation of drugs is not
quantifiable. All drug seizures are socially and politically significant, and it is
difficult to predict the impact if drugs are not seized. With commercial fraud, on
the other hand, a quantitative relationship can be established between frauds: a
fraud is measured quantitatively by its impact on revenue, which means that some
frauds have more impact on revenue collection than others and the comparison
among frauds is quantifiable and evaluable. How can optimum use be made of the
resources available in order to focus the analysis?
Mirror analysis offers answers to those questions. It does not replace the experience of
fraud control officers or other statistical methods; it is an adjunct to them.
This document is arranged as follows. The first section describes several theoretical
aspects of the use of mirror data by economists, mainly to explain the background to
mirror analyses and the methodological debate on the subject. The second section is a
general discussion of what mirror analysis can and, above all, cannot do. Experience has
shown that the response to mirror analysis is highly enthusiastic, but it may also be
somewhat misunderstood. The third section describes the data preparation phase, how to
find the data and how to organize them to make them easy to use. Many errors can be
made in this crucial phase, distorting the whole analysis, and they cannot always be
detected easily and quickly. The fourth section describes the possible stages of the
analysis but this section does not propose any fixed methodology as, in combating fraud,
it is necessary to be highly flexible in the conduct of any analysis. The fifth section
explains the potential practical applications of mirror analysis.
A bibliography is available at the conclusion of this paper for readers seeking more
information on the use of mirror data for risk analysis.
1. Theoretical aspects of mirror analysis
Mirror analyses have been used by economists for three main problems or purposes.
The first is the accuracy of international trade data. Economists have used mirror analyses
to determine the opportunity criteria for the use of the data and the reasons for
inaccuracies (Allen, 1960, 2012; Makhoul and Otterstrom, 1998; Barbieri et al., 2009;
Guo, 2009; Hamanaka and Tafgar, 2010; Hamanaka, 2011). Mirror analysis has thus
been used to challenge the validity of the data for certain countries where these deviate
too far from the statistical data of other countries which are considered reliable (Yeats,
1990). Gaulier and Zignago (2010) have suggested a method and created a database for
harmonization of international trade data by reconciling the country data.
The second use of mirror data is the replacement of missing data. When the data for a
country are not available or are considered wrong or unreliable, they are calculated from
the import and export data of the countries that are its economic partners (Yeats, 1995;
Choo, 2008; Barbieri et al., 2009).
The third use of mirror analyses may be the most relevant for the reflection on the use of
mirror data by Customs administrations: the approximation of fraud. The difference
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measured between the data for a country X and those for its economic partners is
considered – sometimes with a few adjustments – as an approximation of fraud. The wide
availability of international trade data has been a major advance in the investigation of
commercial fraud. Bhagwati (1967) has pointed out that one method used by economists
in 1967 was to assess fraud through talks with people working in the field, but that had
considerable and obvious limitations. Mirror analysis for the approximation of fraud has
been used in many research contexts: for general “informal trade” assessments (Carrère
and Grigoriou, 2014), to determine how monetary, fiscal or Customs policies encourage
fraud (Bhagwati, 1964; McDonald, 1985; Fisman and Wei, 2004; De Boyrie et al.,
2005a, Mishra et al., 2008; Kubo, 2012), to model the various types of fraud and their
statistical detection (Bhagwati, 1981), to evaluate capital flight through international
trade (Boyce and Ndikumana, 2001; De Boyrie et al., 2005b).
Finally, some work combines mirror analysis with other statistical methods: mirror
analysis and reports on obstacles to trade (for example Doing Business) to evaluate
commercial costs per type of goods (Hamanak and Domingo, 2012); mirror analysis and
consumption data for heavily taxed goods such as cigarettes (Nguyen et al., 2014);
comparison between national data and international averages to identify abnormal figures
suggesting laundering (Zdanowicz, 2009).
Mirror analyses and the use of mirror data have been criticized for different reasons: their
approximations, the lack of data3, the fact that researchers sometimes tend to interpret the
differences measured too quickly and too restrictively, when these could partly be
explained by a number of factors (Nitsch, 2012), and, last reason raised by criticism, the
fact that it cannot necessarily be assumed that the data provided by partner countries are
correct (Hamanaka, 2012).
In fact, the difference measured by mirror analysis might be due to reasons other than
fraud:
– incorrect tariff classification, but this can be detected if it is systematic
(Bhagwati, 1964);
– a time lag, with exports from country Y for one year arriving in country X the
following year, but that time lag will most probably have the inverse effect on
the current year (Bhagwati, 1964);
– a mistake in provenance, an import to country X is ascribed to exporting
country Y when it was actually exported from Z, but that error is only significant
for the analysis of bilateral flows; in the case of a mirror analysis for fraud in
imports to country X, provenance is merely a secondary aspect, to be used as a
basis for more detailed analyses;
– an error in declarations of exports to country X;

3

When those methods were first used in the 1960s and 1970s, foreign trade figures were not publicly
available, or at least only for the OECD countries (Bahgwati, 1967). With the UN-COMTRADE database,
that is no longer the case.
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– currency conversion errors and the effects of devaluation (De Wulf, 1981);
– entry of transport and insurance costs in the accounts if the comparison is
between CIF and FOB figures4;
– different recording by the reporting countries of data for transit or
transhipment or for trade via third countries more generally (Ferrantino and
Wang, 2008; Barbieri et al., 2009).
This economic literature provides many examples of the use of mirror data, but its main
value for Customs lies in the methodological and theoretical discussion of the possible
use of international trade data. Apart from giving possible explanations for differences
between mirror data, the criticism by economists shows that it is not possible to
determine the exact amount of the fraud by mirror analysis or any other method. On the
other hand, the whole advantage of mirror analysis, since it is quantitative, empirical and
not speculative as a risk analysis based solely on total individual experience might be, is
that it enables the presumed scale of the fraud to be classified. In focusing inspections,
not being able to assess the amount of fraud precisely as an absolute value is less
important than being able to assess the relative amount of fraud per type of trade flow and
between potential frauds.
2. What mirror analysis can (and cannot) do
Generally speaking, any fraud relating to type, quantity, value and origin can potentially
be detected by mirror analysis, provided that the data are available and correct.
Mirror analysis cannot, on the other hand:
(i) compare data between declarations or undertakings; the public data available are
aggregated for each product and country (HS 6-digit level for the Harmonized System);
(ii) be carried out for the current year, since data for year N are usually available in year
N+1. However, it is recommended that changes in the COMTRADE database are
monitored. One of the developments announced is the supply of monthly figures by
certain countries.
3. Data preparation
Mirror analysis requires data preparation: the collection and organization of external and
local data in the same system to allow them to be compared and processed. This is a
delicate phase, on which the accuracy of the analyses will depend. The data corpus is
large (for local data several gigabytes), and the analysis processing is automated, which
exacerbates the effects of wrong collection or errors in the initial organization of the data.

4

Nonetheless, this error should not exceed a small percentage of the value.
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3.1. Downloading data for partner countries
Foreign trade data for partner countries are available on the UNSD (United Nations
Statistics Division) COMTRADE database. The UNSD collects the data from member
countries annually. Access to the data is open and free of charge.
N.B.: with free access, data downloads are limited to 50,000 lines. It is possible to take
out a special subscription, or the download can be broken down (for instance by years or
groups of tariff headings).
The COMTRADE database is available on two websites:
– the United Nations website, http://comtrade.un.org
The website gives information on the availability of data, collection methodology, etc.
– the WITS website, http://wits.worldbank.org
The WITS website has been developed by the World Bank, UNCTAD, UNSD and the
WTO. The raw data are the same as on the UN’s COMTRADE website. WITS provides
visualization tools, databases of national tariffs and international trade agreements, and
macro-economic simulation tools. These may be downloaded from the website with an
individual account. This account is free of charge and obtainable simply by sending an email request to the WITS administrator.
The fields for interrogation of the database are identical for both websites.
Parameters
Reporter

Partner

Periods
(years)

Choice of HS
nomenclature
Country
reporting its
data to the
UN’s
COMTRADE
database (not to
be confused
with “Partner”)
Country to
which mirror
analysis relates
Years examined

Remarks
With mirror analysis of imports, “Reporters” are the
countries exporting to the country concerned.

Available data must be checked first. Often complete
data for the year before the current year are not
available until the first half of the current year.
It might be worth checking the information on the
availability of data for years and partner countries. It
is possible that not all countries will have reported
their data at the time of the study, but some countries
might not be regular or major partners of the country
8

concerned. In that case, the incompleteness of the
data is not a serious obstacle.

Products/
Product
groups
Imports/Gross
Imports/
Exports/Gross
Exports …

Products
according to
tariff
nomenclature
Choice of trade
flow
for
“Reporter”
country

http://comtrade.un.org/db/mr/daReportersResults.aspx
Different groupings may be chosen for each tariff
chapter, heading or subheading. Maximum precision
for the Harmonized System is the 6-digit subheading.
For a mirror analysis of imports, this will be
“exports” or “gross exports”.

Example of use in WITS:
– select Advanced Query-Trade Data (UNCOMTRADE);
– choose new query for a new request and enter a request name (that request will be
protected and may be re-used, with different parameters if necessary);
– choose reporters, countries that are partners of the country concerned, and preferably
select all countries;
– choose products: choose the nomenclature used then, for example for the HS, choose in
“clusters” the level of precision (chapter, heading, subheading, ALL1, ALL2, ALL3);
– choose the country in question as partner country, the year or years examined and the
flow (of exports for a mirror analysis of imports, of imports for a mirror analysis of
exports);
– request download of results from the request;
– choose the export format (usually CSV) and the fields to be exported (which will be in
columns in the result file): fields for reporters, products and years and fields for values
and quantities (quantities are available both in units and in weight, sometimes the two
fields are identical when the unit is a unit of weight). The values are shown in thousands
of US dollars (USD) and the weights in kilograms (kg).
– download. N.B. check the last field “total rows” in the download display. If it shows the
number of lines downloaded as 50,000, the limit has most probably been reached and the
number of lines in the result exceeds that limit. It is then necessary to re-start the request
and break it down (e.g. by year or group of products).
3.2. Downloading local data
Local data are the data available from Customs declarations that are lodged into the IT
Customs clearance system. When these local data are downloaded, obviously the same
fields are needed for the analysis: exporting country, date of importation, HS code for
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goods, value (if possible with details of invoice value of goods and value of transport and
insurance costs), net mass quantity, additional units.
Special attention must be paid to the various Customs regimes, in order not to enter the
same goods more than once. The principle is to obtain a table showing everything that
has entered the territory in a given period (and not, for example, only what has been
released for free circulation or home consumption).
In addition to the specifically mirror data from COMTRADE, other local data may be
downloaded for further analysis: for example the office of entry, information as to
whether the declaration has been adjusted, exporter and importer references, declarants,
the Customs regime, declaration processing dates, etc. However, some data should not be
downloaded, in particular the text fields describing the goods. It is preferable to
download a large number of fields to facilitate analysis, whilst bearing in mind that the
size of the table obtained will add to the processing time. If the file is too large, the
computer processing will take longer. It is therefore necessary to find a balance between
the fields that might be relevant to the analyses, the computer processing capacity
available and the size of the final data table.
3.3. Creating a database
Thus two files have been created after those two downloads:
– one from COMTRADE with the aggregated data (partner country, HS 6-digit product,
value in USD, quantities in units, net weight);
– one from Customs declarations with data for each clearance, which will need to be
aggregated in order to be comparable with the COMTRADE data, but also preserved in
their original form for further analysis.
It must be possible to process the two files in the same system. It is initially
recommended that two tables be set up in the same system, one for importation of the
partner countries data file and one for importation of the local data file. It is
recommended that all data (external and local) be kept in the same system, even if
expurgated tables have to be created for fast processing.
There are two possible solutions, to use either statistical software
management software6.

5

or database

It is strongly advised that spreadsheets are not used, since these require extensive preprocessing for each analysis.
No particular recommendations can be made for the choice between statistical and
database software. Powerful software of both types is available free of charge. The choice
depends on the skills and knowledge of the processing staff. The advantage of statistical
software is that it facilitates mathematical treatment and can even be used as a basis for
5
6

For example, R is free downloadable software on http://www.r-project.org/.
For example MySQL Community Edition is free and downloadable on http://www.mysql.com/.
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subsequent econometric analysis. Some statistical software has the disadvantage that the
speed of data handling is lower than with database management software.
Importing the two original files (partner countries data file and local data file) is an
extremely delicate operation. To avoid wasting time, prior testing with small files is
strongly recommended, for instance by importing only one month’s local data.
Three points in particular must be checked, since they result in importation errors without
impeding the importation process, making them difficult to detect unless they are
examined specifically:
– adherence to local data date formats;
– missing data and how they are imported to be taken into account in the mathematical
operations (missing data are not zero quantities);
– the decimal symbol varies from one geographical region to another, and in some
systems a symbol might be added for thousands.
After the original files have been imported, it is recommended that sets of aggregated
data be created to expedite processing. For instance, to compare HS 6-digit exports
directly with HS 6-digit imports, it is necessary to work on the local data table: aggregate
the data based on the basis of the HS 6-digit subheading (and the year if several years are
involved) to obtain a table comparable to the COMTRADE export table (HS 6-digit,
year, exporting country, FOB value, quantity, weight). The field values are to be
expressed in the same units: USD, kg and tonnes.
4. Possible stages in a mirror analysis
The purpose of a mirror analysis is to provide a quantitative classification of products or
flows at risk. Hence these are estimates of fraud and there is therefore no specific
methodology which, if followed step by step, would give a typical and reliable result.
Mirror analysis can only be an empirical process, sometimes intuitive and involving
Customs know-how and knowledge of the field to guide the analyst in the data corpus. It
would be dangerous and unproductive if one were confined to a system of analysis that
was applicable to all situations. However it is possible to identify a few approaches that
have produced results in the field.
4.1. General analysis of data
– number and proportion of HS 6-digit products in the two data subsets (partner countries
data and local data),
– number and proportion of couples (HS 6-digit products, partner country) in the two data
subsets (partner country data and local data),
– classification by chapter or type of product or by tariff heading or subheading according
to value, number of transactions or relative proportion of the value of the product to the
total imported value (using local and COMTRADE data or local data alone),
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– an identical classification for partner countries to identify major partners.
This initial analysis is necessary for several reasons:
(i) to detect errors (for example a large number of products appearing in only one corpus;
proportion for a partner country known to be a major partner not shown or too small) due
to the collection process (no data in the COMTRADE database) or organization of the
data (errors in the importation of local data);
(ii) to detect anomalies that might provide an early indication of where enquiries should
be focused (for example when a trade flow appears in the COMTRADE data and not in
the local data);
(iii) in particular, for familiarization with the main characteristics of the trade flows (main
products, main partner countries) in order to be aware of anomalies immediately on
progressing to a more specific level of flow analysis.
4.2. Calculating differences between local and COMTRADE data
The mirror analysis as such involves evaluating the differences between local and
COMTRADE data.
What is the basis for calculation of those differences?
– values, net mass, quantities¸ value density by mass and quantity (value by
weight, value by unit).
How are the differences expressed?
– as absolute values (USD, weight, number, USD/kg, USD/unit),
– as relative values, e.g. percentage of difference in FOB value compared
with imported FOB value.
At what aggregation levels are the differences calculated?
– partner country x year/period,
– HS 6-digit (or HS 2-digit or HS 4-digit) x year/period,
– HS 6-digit (or HS 2-digit or HS 4-digit) x partner country x year/period.
It is recommended that the various analysis levels are planned in advance.
Finally, it is recommended that products for which the differences are negative
(COMTRADE data > local data) are separated beforehand from products for which the
differences are positive (COMTRADE data < local data). In the event of tariff slippage at
HS 6-digit level, for example, calculation of the difference at HS 4-digit or HS 2-digit
level might show the difference as zero. It is therefore important to start working at the
most disaggregated level possible (HS 6-digit even couple (HS 6-digit, partner country))
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to detect all differences and identify separately all negative differences and positive
differences before progressing to more aggregated levels.
4.3. Detailed case studies
At the previous two stages, it has been possible to detect the most significant differences
in value, quantity, mass, value density, overall or by partner country. That provides an
initial classification of the scale of potential fraud. It is then necessary to select specific
cases (products or couples (products, countries)) from the main differences noted in the
light of knowledge of the field and the tariff and regulatory data (minimum values, tax
pressure, sector subject to exemptions or restrictions on quantity or special licences). The
individual case study should lead to the development of a hypothesis of fraud or rejection
of the hypothesis if there are other possible explanations for the difference.
It is complicated to establish a case typology, and even if one were to exist it would not
help the analysts, who have to examine each specific case in detail in any event. The
following is not an exhaustive list of the situations encountered7:
(i) A significant negative difference in quantity and value for an HS 6-digit product
(more declared quantities exported to the country concerned than quantities
declared for import by that country). It is then worth looking for tariff slippage:
products similar to the targeted product but taxed less than that product (for instance in
the same heading or chapter), with an equivalent but positive difference (the quantity of
the product declared for importation is greater than the total quantities declared for export
by the partner countries). The typical case is that of vehicles of all types supposedly
imported as spare parts. If no tariff slippage is noted, these might be contraband. An
indication might be retention of the negative difference when the difference is calculated
for the chapter. If the difference for the chapter is equivalent to the negative difference
found, there has probably been no tariff slippage. If, on the other hand, the difference for
the chapter is zero, the negative difference for the product has probably been offset by a
positive difference for another product8.
(ii) A negative difference in value but no significant difference in quantities. In such
cases, it might be worth going back to the level of local declarations and calculating the
import value density for each importer to detect any significant differences that might
point to undervaluation by some importers. If all import value densities are close or
identical, certain major importers might have formed a cartel for the undervaluations. The
same calculation can be made for each Customs office used as a point of entry, in order to
identify bad local practices aimed at attracting traffic. The same calculation can also be
made for each partner country – some importers have special links to certain exporters
operating in particular countries – to examine the possibility that the imported products of
are very different quality.
7

See Raballand et al. (2013) for a published case study.
This merely illustrates a research method. Each case is distinct, but this method, which varies aggregation
levels between HS 6-digits, HS 4-digits and HS 2-digits, has produced positive results.
8
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(iii) A positive difference in value (the value declared on importation into the
country concerned is higher than the total values declared on exportation by the
partner countries). Such cases might be linked to the manipulation of transfer prices, as
a cover for tax fraud laundering. That might be explored by comparing value densities
per importer in order to identify a major importer importing at very high values.
(iv) A positive difference in quantities. There might be numerous explanations for this:
transit, regulations in the importing country which do not allow any exemption for
resident travellers or use of the product to cover up contraband offences.
(v) A strong link between transport and insurance costs and the value of the goods.
Since the COMTRADE data are FOB, they can be used to evaluate the proportion of
values declared for importation represented by transport and insurance costs, when the
local data on such costs are not or are no longer available or are suspect.
It is not possible to discuss every case in detail; the interpretation depends on the local
context (Customs regimes, specific laws on values, quotas and exemptions). The analysis
must be flexible and it is therefore necessary for the source data to be preserved and the
processing to be done on separate tables.
4.4. Providing an assessment of potential revenue losses
Finally, the potential revenue losses are estimated for each case. This is an important
stage, since the biggest differences in values or quantities do not necessarily generate the
biggest revenue losses.
It is recommended that intervals be applied for revenue losses, taking the limit values for
the COMTRADE and the local data. For instance, with a negative difference of quantity
X on a product P, a value and a tax pressure applicable to it must be reconstituted:
– minimum, average, median and maximum value densities can be applied to the missing
quantity X,
– similarly, an average, median, minimal or maximum tax pressure on product P can be
calculated from the local data.
In the event of tariff slippage, the revenue generated by the product to which the missing
quantities have been carried over, which is revenue actually collected, is to be deducted
from the estimated losses of revenue.
5. Uses of mirror analysis
The purpose of mirror analysis is not to produce a document but to combat fraud. It must
therefore be part of the enforcement framework. That can take several forms:
(i) mirror analysis is used in discussions between Customs, the private sector and
government, to provide a quantitative assessment of fraud in one or more sectors;
(ii) mirror analysis provides the main focus of an annual fraud control plan;
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(iii) mirror analysis is used directly to define primary risk criteria that will be
implemented in the IT Customs clearance system or to guide investigations and ex post
inspection;
(iv) mirror analysis is brought in to restrict bad practice by investigators. Managers in the
investigation branches may require their investigating officers to carry out a simple
mirror analysis prior to the opening of investigations. The analysis should show the
potential estimated revenue losses. That has two advantages for managers: before the
investigation, the manager of the enforcement officer can assess whether the investigation
that has been suggested is appropriate in the light of other possible potential fraud cases
and after the investigation, the manager can evaluate the effectiveness of the investigation
by comparing the adjustments made to the potential adjustments reported by the
investigating officer9.
(v) mirror analysis can lead to an experimental fraud control system, focusing on the
major cases identified, whose effectiveness is measured over time. Such an experimental
system can be useful in evaluating or orienting the work of frontline offices. After
discussion of the cases described with frontline officers, supplemented by further cases
they suggest, certain trade flows (products or products-countries) are selected for closer
inspection for a limited period (a few months). In that period, the mirror analysis team
continues to measure values, quantities and, in particular, value densities for the goods
cleared through Customs, as well as any disputes. At the end of that period, a report can
be drawn up on the relevance of the fraud hypotheses, the effectiveness of the frontline
inspection services (at least in carrying out inspections of the target products) and any
changes of importers’ behaviors and practices (importers might, for example, have
increased their values or reduced their frauds following disputes or their realization of the
stricter controls).
In all cases, once the cases and hypotheses have been drawn up, it is important to
compare them with the experience of frontline inspectors and investigators. It might be
tempting to take their experience into account from the start of the mirror analysis and to
focus the enquiries on the basis of their information. That is not recommended, for two
reasons. Firstly, the mirror analysis and experience in the field can always be compared at
any point in the analysis; the two approaches are not mutually exclusive. Secondly,
mirror analysis is specifically an objective counterpart to human experience in fraud
control. On the other hand, it is absolutely essential to compare the case studies and fraud
hypotheses with the experience of officers in the field at the end of the analysis.

9

Thus, investigators might either have made an incorrect analysis, knowingly or otherwise, or have erred in
their inspection. In either case, mirror analysis provides a basis for evaluation of the work and practices of
investigating officers prior and during the investigations.
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