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Executive Summary

A. Overview

The purpose of the study was to learn the extent to which retail grocers, defined as “vendors’ in the
WIC Program, authorized to provide food to WIC participants, were violating program rules and
procedures, and to determine which programmetic and/or demographic variables could be associated
with vendor violations. The study examines three critica research questions in the area.of WIC
vendor management:

To what extent do WIC vendors commit vendor violations and administrative errors when
conducting a WIC transaction at the point of sale?

To what extent do WIC vendors overcharge or undercharge the WIC Program?

To what extent do WIC vendors alow participants to substitute unauthorized items for thelr
WIC-authorized food items?

These questions were answered through a nationa data collection effort involving data collectors
posing as WIC participants and conducting compliance buys at a nationally representative sample of
1,565 WIC retail vendors. Data collected and andlyzed for this study can be useful to Federal and
Sate officids in evauaing the extent to which vendors comply with program rules. Key areasin
which these data may be useful are described below:

Quantifying the Leve of Vendor Errors;
Identifying Adminigtrative Practices on Which Vendor Training Should be Focused; and

Identifying Vendor Demographics Associated with WIC Program Compliance.

B. M ethodology

The population of interest for the study was defined as al vendors operating in States with retail food
delivery systems. Excluded from the study were States with direct food ddivery systems
(Mississppi), home food ddlivery systems (al of Vermont and part of Ohio), State-run WIC vendors
(parts of lllinais), military commissaries, and pharmacies which only provided WIC participants with
exempt infant formula and/or WIC-dligible medical foods. Vendors operating in Alaska, Hawaii,
Puerto Rico, and the U.S. territories, aswell as vendors authorized by Indian Triba Organization
State agencies were aso excluded from the study population.
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The study sample was designed to meet the precision constraints of estimating nationa proportions
within 3 percentage points and estimating subgroup proportions within 5 percentage points, with 95
percent confidence. A total sample of at least 1,500 vendors was needed to meet the study’s
precision requirements. Vendors were oversampled to ensure the study had a sufficient number of
vendors.

To successfully perform the required compliance buys, it was essentid that the data collectors
embody the physical characteristics of women who receive WIC benefits. This meant, for example,
that al data collectors had to be femaes of childbearing age. In addition, if data collectors were to
perform their assgnments without creating suspicion among vendors, it was also necessary for the
data collectors to belong to one of theracid or ethnic groups of customers who regularly shop at
those vendors.

Each data collector was responsible for completion of three compliance buys at each assigned
vendor. Data collectors were assigned an average of 18 vendors, dthough some had considerably
more and afew had less. The assigned buys at each vendor were performed as follows:

Buy #1: Safe Buy Buyer purchased dl food items listed on the food
indrument in the quantities and types listed.

Buy #2: Partid Buy Buyer attempted to purchase some, but not al, of the
food items listed on the food ingtrument.

Buy #3A: Minor Subgtitution Buyer attempted to substitute an unauthorized food item
within an gpproved food category.

Buy #3B: Magor Subgtitution Buyer attempted to substitute an unauthorized item clearly
outside an approved food category.

Three buys were atempted at each vendor. The third buy was either a“Buy 3A” or a“Buy 3B,” as
preprinted on the compliance buy form. To avoid arousing suspicion among vendor staff, data
collectors were ingtructed to alow five or more days between buys a each sampled vendor. The
primary tasks associated with a compliance buy entailed selecting the correct foods for the buy type
being undertaken, obtaining the shelf price of each item, presenting the food instrument (FI) at the
checkout counter, and observing any adminigtrative violations of WIC procedures.

Data were collected and reviewed for accuracy. Once a complete database was developed, weights
were assigned to each vendor, and data were prepared for anaysis using SAS and SUDDAN
software. Statigtical andysis was preformed on the database using a combination of descriptive
andyds and mulitvariate anadyss. Results were then organized into four categories. descriptions of the
study population, administrative errors, overcharge/undercharge, and substitutions.




C. Description of the Study Population

Vendor demographics were divided into two categories. descriptions of the physica location of the
vendor, and descriptions of the vendors ability to conduct aWIC transaction. With regard to
location, 70 percent of the study vendors were located in metropolitan areas as compared to non-
metropolitan areas.  Almost 80 percent of the vendors were located in States with open Fl systems
and dightly over 20 percent were located in States with vendor-specific Fl systems.

With regard to descriptive information about the vendors' ability to conduct a WIC transaction, two
areas were examined. Firgt, vendors were grouped by physicd size using the number of cash
registersasaproxy. Thirty-one percent of the vendors were classified as small vendors, 35 percent
were classfied as medium-Szed and 33 percent were classfied aslarge. Use of scanning equipment
was aso examined, with 69.1 percent of study vendors using scanners, 27.4 percent lacking scanning
equipment, and 3.6 percent having scanning equipment, but choosing not to scan.

D. Findings Related to Administrative Errors

This study examined some universa factors related to conducting a WIC transaction to determine the
extent to which vendors were not following proper WIC transaction procedures and the extent to
which such adminidrative errors were associated with overcharging, undercharging, and alowing
substitutions. For the purpose of this study, not following proper WIC transaction procedures was
consdered an adminigtrative error. The following categories of adminigtrative errors were examined:

Requiring the data collector to sgn the WIC Fl prior to the cashier entering the purchase
price;

Having insufficient stock thereby preventing the data collector from obtaining her authorized
foods,

Offering rain checks for foods not available; and
Asking the data collector to pay cash in addition to the Fl for WIC food items.

In addition, while not consdered an adminidtrative error in al States, the sudy examined the
percentage of dl WIC vendorsthat provided areceipt to the data collector.

The most common error noted in the study was the failure of the cashier to have the data collector
sign the WIC FI after the cashier entered the purchase price. A tota of 35.4 percent of al WIC
vendors failed to follow the proper countersignature procedures. To alesser extent, vendors being
out of particular WIC foods was aproblem. A tota of 5.5 percent of the vendors were not able to fill
the food prescription because they did not carry at least one of the WIC food items on the data
collector’s FI. Other variables examined were far less Sgnificant. Lessthan 0.5 percent of the
vendorsissued rain checks or asked the data collector to pay cash in addition to the Fl.
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E. Findings Related to Overcharges and Under char ges

Aswastruein past vendor studies, vendorsin this study both overcharged and undercharged the
buyers for items purchased. Vendor overcharges and undercharges were examined in total and asa
function of severd variables. Significant findingsincdude:

Across dl three buy types, an average of 8.7 percent of al vendors overcharged. When
vendors were examined for frequency of overcharge, 81.9 percent never overcharged, 12.4
percent overcharged only once, 4.2 percent overcharged twice, and 1.5 percent overcharged
three times.

Vendors were mogt likely to overcharge on a partid buy. In addition, vendors who
overcharged on the partid buy overcharged alarger dollar amount than on other types of
buys. The average amount of overcharge was $0.19 for safe buys, and $0.47 for partia

buys.

When logistic regresson modd s were run for overcharge as afunction of varigbles, results
indicated that vendors who failed to provide a receipt were ten times more likely to
overcharge than those providing a receipt. Other variables that seem associated with
overcharge include vendor size, with smal vendors being three times as likely to overcharge
than middle-sized or large vendors, and countersignature timing with those vendors that failed
to have the data collector sign the FI prior to entering the purchase price, being four to six
times more likely to overcharge than those who had the data collector sgn the Fl after the
purchase price was written in.

As noted above, vendors aso undercharged. An average of dmost seven percent of al vendors
undercharged over the three buys. Of the vendors where three buys were completed, 83.7 percent
never undercharged, 13.4 percent undercharged only once, 2.3 percent undercharged twice, and less
than 1 percent undercharged all three times.

Approximations of nationa estimates of total vendor overcharge and undercharge were dso
developed. The estimates are approximations because data were andlyzed over al three buy types,
but it is unknown how often WIC participants make partia purchases or attempt to subgtitute foods.
When the amount of overcharge is calculated based on al three buys, it is estimated that 1.6 percent
of the total 1998 WIC redemptions nationdly are attributed to overcharge. When only the safe buy is
used to caculate the estimate, the percent drops to 0.9 percent of the national WIC redemptions
being attributable to overcharge.

An approximation of nationd estimates for vendor undercharges was also developed. When
examined across dl three buys, 0.6 percent of the 1998 WIC redemptions nationally were attributable
to vendors undercharging. When only the safe buy was used to calculate the undercharges, the rate
dropped to 0.4 percent of 1998 national WIC redemptions.




F. Findings Related to Substitutions

The vendors willingness to accept subgtitution of unauthorized foods for the WIC prescription was
also examined. Data collectors were asked to conduct a subgtitution buy on the third and fina buy in
the series. Half the vendors were selected for aminor substitution buy, that is a substitution of
unauthorized foods within aWIC food category (e.g., unauthorized cered's and juices); while the
other haf of the vendors were selected for a mgor substitution buy, which is an attempt to purchase
an item outside of the WIC food category (e.g., sodainstead of juice). Findings were asfollows:

A large number (34.7 percent) of vendors allowed minor subgtitutions. It isinteresting to note
that most vendors who alowed minor subgtitutions aso scanned the items. Because scanning
equipment can be programmed to screen out unauthorized purchases, this problem may be
best addressed through stricter requirements for vendors who have scannersto do such
screening.

Just under four percent of the vendors alowed magjor subgtitutions. Vendor size, cashier
familiarity with WIC transactions, and use of scanning equipment were al associated with
mgor subgtitutions.
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CHAPTER|

I ntroduction and Overview

In the fal of 1997 the Food and Nuitrition Service (FNS) of the United States Department of
Agriculture commissioned a study to examine the practices of grocers providing supplementa foods to
participants in the Specia Supplementa Nutrition Program for Women, Infants, and Children (WIC).
The purpose of the sudy was to learn the extent to which retail grocers (caled “vendors’ in the WIC
Program) were violating program rules and regulations, and to determine if program management or
demographic variables could be associated with vendor violations. The study was a follow-up to the
1991 Vendor Issues Study, published by FNS, and examines three critical research questionsin the

area of WIC vendor management:

To what extent do WIC vendors commit procedural and administrative errors when
conducting a WIC transaction at the point of sale?

To what extent do WIC vendors overcharge or for that matter undercharge the WIC
Program?

To what extent do WIC vendors dlow participants to subgtitute unauthorized items for their
WIC purchases?

This study examined these questions through a nationd data collection effort involving data collectors
posing as WIC participants conducting compliance buys at a nationdly representative sample of
1,565 WIC retail vendors. This chapter provides an overview of the WIC Program, issues related to
vendor compliance, and potential uses for the data collected. Subsequent chapters will detail the
methodology, datigtica analys's, and findings of the 1998 study.




A. Background

The WIC Program was established in 1972 through an amendment to the Federal Child Nutrition
Act. Itspurposeisto provide low-income pregnant, breastfeeding, and postpartum women, infants,
and children up to age five with supplementa foods, nutrition education, and hedlth care referrasto
counteract the adverse effects of poverty on their nutrition and hedlth status.

WIC Program regulations require that each State agency develop afood delivery system to provide
authorized supplementa foodsto WIC participants.  Three food ddivery systems are used by State
agencies. retall purchase, home delivery, and direct distribution. 1n the home food delivery system,
supplemental foods are ddivered directly to the participant’s home. In the direct food delivery
system, supplementa foods are purchased by the State agency or a entity acting on its behalf, and
distributed to participants a a warehouse or other facility. The focus of this study isthe retail food
delivery system, in which participants obtain supplementa foods at authorized vendors, e.g., grocery
stores, pharmacies, and WIC-only stores (stores serving WIC participants only).  The vast mgjority of
WIC State agencies use the retail food ddlivery system to provide supplementa foods to WIC
participants. Exceptions include Mississppi which distributes food directly to participants from State-
operated warehouses, Vermont which uses ahome food ddivery service to provide WIC participants
with foods, and Ohio which provides home food ddivery to participants in some counties. Alaska

uses direct distribution of foods when participants live in areas without access to retail vendors.

In the retall food ddivery system food instruments (FIs) are issued to participantsin the form of a
check or avoucher.! These FIs must be used within 30 days of issuance. Loca WIC dinicsissue
the FIsto participants. Fls may combine avariety of food categories, for example, a participant may
be issued certain Fls that authorize the purchase of milk, eggs, cered, and juice, and other checks that
alow the purchase of peanut butter and cheese. Within each food category, participants are given a

1 Some States use a check system in which food instruments are processed like a check through the private banking system;
other State agencies use a voucher system in which food instruments are processed by the State, which acts asits own bank. In
Wyoming their check system is being replaced with an electronic benefits transfer (EBT) system that requires participants to
use a“smart card” (acard containing a computer chip) to purchase WIC foods.
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choice of food products. For example, participants can select different types of cheese, such as
Coalby, Cheddar, or Swiss, or various brands of WIC-gpproved ceredls. Participants must redeem
their FIs at vendors that are authorized by the State or local WIC Program. Some States operate a
“vendor-specific” retail food delivery system, in which participants are required to select asingle
vendor and to transact their Fls at that vendor. Other States operate an “open” system, in which
participants may use their Fls at any authorized vendor. Among geographic State agencies with retall
food ddivery systems, 11 are vendor-specific and 35 operate open systems.

Thefollowing section provides an overview of the characteristics of WIC vendors operating in States

with retail food ddivery systems and the requirements under which they operate.

B. Overview of WIC Retail Vendors

State agencies use vendor salection criteria to determine which vendor applicants to select for
program authorization. Selection criteria may include competitive prices, shf stocking requirements
for aminimum variety and quantity of supplemental foods, and no history of compliance problems. If
avendor gpplicant meets or exceeds the State agency’ s selection criteria, it will likely be offered a
vendor agreement. By signing the vendor agreement, the vendor agrees to comply with State rules

and regulations.

States face the ongoing chalenge of ensuring effective management, oversight, and review of their
vendor population and ensuring adequate participant access to program benefits. State agencies
monitor their vendors for compliance with their vendor agreements. To accomplish this, States have
devel oped sophiticated vendor management systems designed to ensure that vendors comply with

the Program’ s rules and regulations and to prevent or detect vendor fraud and abuse.




In some cases, WIC vendors and participants may jointly beinvolved in violating the Program’ s rules,
such as exchanging FIs for unauthorized food items, non-food items or cash. In other cases, the
vendor is solely responsible for violating program rules, such as overcharging the WIC Program and

not following proper transaction or redemption procedures.

Some of the approaches used by States to manage vendors include strict vendor sdlection criteria,
comprehensve vendor training, routine monitoring, high-risk vendor identification systems, and
compliance investigations including compliance buys and inventory audits.

C. Potential Uses of the Data from the Vendor Management Study

Data collected and analyzed during the Vendor Management Study can be useful to Federal and State
officids in evauating the extent to which vendors are complying with WIC transaction and redemption
procedures. Key areasin which these data may be useful are described below:

1 Quantifying the Leve of Vendor Administrative Errors

States are required to ensure that proper procedures are followed when a participant transacts aFl to
obtain authorized WIC foods. Because a WIC transaction is a somewhat complicated process, a
number of errors can occur. Reliable estimates of the frequency of errors may assst FNS and States
to determine priorities for targeting limited vendor management resources. Data from this study will
provide estimates of the types of adminigtrative errors being committed, aswell as the extent to which

these errors can be associated with vendor overcharges and vendor acceptance of participant-

initiated subgtitutions.
2. I dentifying Administrative Practices on Which Vendor Training Should be
Focused

The data from this study will enable FNS and State officids to identify the adminigtrative errors that
occur most frequently. In addition, data collectors were asked to report whether there was any
indication as to the cashiers lack of familiarity with conducting a WIC transaction, such as asking a
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co-worker or manager for assistance, or making a statement that they were not sure how to conduct
the transaction. These data were collected to determine the extent to which cashier familiarity with the
WIC transaction affected adminidirative errors or other program violations. Officias may review this
information and use it to determine how best to Strengthen or revise vendor training objectives and

programs.

3. I dentifying Vendor Demogr aphics Associated with WIC Program Compliance

Sates have implemented a number of Srategies to maintain integrity in the WIC Program. By having
solid data on which vendor demographic profiles are most associated with vendor errors, FNS may
encourage States to review their own vendor salection criteria and replace any ineffective criteriawith
onesthat are more likely predictors of fraud and abuse. This may also assst States with prioritizing
their compliance efforts. Reliable information may assst State directors in better managing the WIC
Program and alow them to develop better methods to detect and prevent vendor fraud and abuse.

D.  Overview of the Study M ethodology

Data for this study was collected at WIC-authorized retail vendors sdected from anationdly
representative, probability sample of WIC retail vendors. Data collectors were females of
childbearing age and belonged to one of theracid or ethnic groups of customers that regularly shop at
the vendors. An intengve training session was held for data collectors and comprehengve training
materias were digtributed. A data collection form, called a compliance buy form (CBF), was used to
record data. A copy of thisform can be found in Appendix H.

Data collectors conducted compliance buys that consisted of obtaining WIC authorized and
unauthorized foods using a WIC food instrument & WIC retail vendors. Three buys were typicaly
conducted at each vendor over aperiod of one month. The first buy was a safe buy during which the
data collector obtained only WIC-authorized items and attempted to obtain al food items listed on the
food instrument. During the second buy, the partid buy, the data collector purchased only a portion
of the foods listed on the food instrument. The third buy was a subgtitution buy, during which the data




collector attempted to obtain an unauthorized food product or item with the FI. During dl three buys
the data collectors attempted to capture the actua shelf price of the food being obtained. After
conducting a buy, the data collector completed the CBF and donated the items obtained with the Fi
to a charitable organization, as designated by each WIC State agency.

The CBFs were reviewed by staff and entered into a dataset. The amount for which each Fl was
redeemed was entered into the dataset and linked to a buy according to FI number. The dataset was
thoroughly reviewed, cleaned, and analyzed.

E.  Organization of this Report

Chapter 11 describes the study methodology in greeter detail and describes the Satistical andysis
methods employed in the data analyss. Chapter 111 outlines the demographic characterigtics of the
vendors selected in the sample. Chapters|1V, V, and VI, discuss the sudy findings. The fina chapter

summarizes the report and describes issues that may require further research.

Thisreport is designed to highlight the findings of the WIC Vendor Management Study. Thus,
graphics and tables are designed to best describe a finding, and often contain only information relevant
to the particular finding being presented. Detailed datatables, including distributions, frequencies,
standard errors and t tests, supporting the findings of this study are contained in the gppendices.




CHAPTERI I

Study M ethodology

This chapter describes the methods and procedures employed to identify a nationally representative
sample of WIC-approved food vendors; to prepare for and execute the data collection activities; to
process the collected data and develop an eectronic datafile; and to establish satistical weights for
each sampled vendor. In addition, the methods by which data were andyzed are described. The
detailed sampling plan is provided in Appendix G.

The 1998 WIC Vendor Management Study employed a nationdly representative probability sample
of WIC vendors.  The sampling frame was constructed from complete lists of vendors provided by
the WIC State agencies. A cluster sample of 1,800 vendorsin 100 primary sampling units (PSUS)
was selected. The response goa was to obtain complete study data from three compliance buys with
at least 1,500 vendors. After sampleloss for vendors that were under State investigation, out of
business, or no longer authorized, 1,625 digible vendors from the origina cluster sample were
sdlected for the study. Complete study data for three compliance buys was obtained from 1,565 of
these digible vendors.

A. Defining the Survey Population

The population of interest for the study was defined as al vendors operating in States with retail food
delivery systems. Excluded from the study were States with direct ddivery systems (Mississippi),
home delivery systems (al of Vermont and part of Ohio), State-run WIC vendors (parts of 1llinois),
military commissaries, and pharmacies which only provided WIC participants with exempt infant
formula or WIC-dligible medical foods. Vendorsin Alaska, Hawaii, Puerto Rico, and the U.S.

territories, aswell as vendors authorized by Indian Tribal Organization State agencies were dso




excluded from the study population. This decision was made because of the high cost of collecting
data from these areas and dternative food ddlivery systems, which only provide food benefitsto a
amall fraction of program participants.

The study sample was designed to meet the precision congtraints of estimating nationa proportions
within 3 percentage points and estimating subgroup proportions within 5 percentage points, with 95
percent confidence. A total sample of 1,500 vendors was expected to meet the study’ s precison
requirements a the most reasonable data collection cost. Clugtering the sample of vendors within 100
primary sampling units, which were counties or groups of counties, limited the number of data
collectors who had to be recruited and trained to conduct the survey, and reduced their travel costs.

B. Constructing the Sampling Frame

1. Obtaining Listsof WIC Vendors

In January 1998, current lists of authorized retail vendors were requested from 46 States and the
Didtrict of Columbia. In addition to vendor name and address, information about WIC monetary
redemption amounts was aso obtained for use in dratification. States were asked to identify any
home food ddlivery contractors, State-run vendors, military commissaries, and pharmacies that only
provide exempt infant formula or WIC-digible medica foods. The vendor lists were recelved from the
States during the period from February through April 1998. Virtudly dl lists obtained werein

machine-readable formats.

The vendor lists were standardized to adjust for formatting differences across States. Edit checks
included comparing the number of vendors per State and the reported average monthly redemption
dollars for each State with amilar past information for reasonableness. Questions and problems noted
in editing the frame information were raised with the States. Clarifications obtained were used to
update the framefile.

It was necessary to determine the county in which each vendor was located to complete the sampling
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frame. Since mogt of the States did not identify the counties on the vendor lists provided, county
location was imputed based upon the zip codes in the vendor mailing addresses. A smal number of
vendors with addresses outside the State were attached to nearby in-State counties. Vendors
identified as home food delivery contractors, State-run vendors, military commissaries, and
pharmeacies providing only exempt infant formula or WIC-digible medical foods were not included in
the vendor frame. Reported redemption dollars covering more than one month were converted to

one-month equivaent amounts. The fina vendor list contained atota of 41,007 WIC vendors.

2. Congructing Primary Sampling Units

Primary sampling units (PSUs) were defined as ether individua counties or as groups of
geographicaly contiguous counties. Since comparisons were planned for different State vendor
management practices, PSUs aso had to be defined so that each one included vendors only from a
sngle State. The number of WIC retall vendors was determined for each county and used to assure
that each PSU in the sampling frame contained at |east the target number of 70 vendors. The Didtrict
of Columbia and each county within the 46 study States were included in one, and only one, WIC
PSU. Counties with fewer than 70 WIC retail vendors were combined with geographicaly adjacent
counties to form PSUs that met or exceeded this minimum requirement.

A computer program using geographic information system (GIS) datawas used to form PSUs. The
program alowed the user to group adjacent counties into PSUs within a State until each PSU
contained at least the minimum number of vendors. The program displayed the number of WIC
vendors in each county on a State-level county outline map. In order to form practica PSUsfor fied
vigts, mgor highway routes were also shown on the computer screen. A highway atlas was used to
identify mgor mountain ranges, lakes, and other map features.

There were only afew cases where al of the PSU congtruction objectives could not be met. Thelist
from the Didtrict of Columbia contained only 21 WIC vendors; it was combined with two adjacent
Maryland counties to form a PSU with 89 total vendors.




This PSU was included in the stratum for vendor-specific States with high participant-to-vendor
ratios. Delaware had only 67 vendors; in this case, the entire State was defined asasingle PSU. In
total, only seven of the 366 PSUs in the sampling frame contained fewer than 70 vendors eech. Thus,
the find WIC PSU sampling frame contained 366 PSUs that were contiguous geographic aress;
which in most cases contained at least 70 WIC retail vendors, which did not cross FNS region
boundaries, and that, with one exception, did not cross State boundaries. Each WIC retail vendor

was associated with only one PSU in the WIC sampling frame.

C. Sdecting the Sample

A nationaly representative sample of 1,800 WIC retail vendors was initidly selected to complete the
sudy. The study team first slected 100 sample PSUs from the total of 366 available PSUs. Within
each of the 100 PSUs identified, atotd of 18 sample vendors were selected for inclusion in the study,
for atota of 1,800 vendors. Because there were likely to be vendors selected in the sample that
either were no longer in business or were no longer authorized by the State to accept WIC Fis, a
backup sample of two vendors per PSU was aso identified.

1. Stratification Variables

PSUs in the sampling frame were dratified to reduce sampling variability and to ensure adequate
sample szes for key anadyss comparisons. The PSUs in the sampling frame were dretified based on

the following three varigbles

Vendor-specific vs. open-food instrument systems,

States with high, medium, and low vendor-to-participant ratios based on FY 1996 Vendor
Activity and Monitoring Profile (VAMP) data; and

Metropolitan location — within a metropolitan satistical area (MSA) or not withinaMSA
(based on the largest population county within the PSU).
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FNS was interested in comparing groups of States by their vendor management practices, which

included contrasting States with large and smdl numbers of WIC vendors (based on the proxy of
vendor-to-participant ratios). State-level vendor and participant counts from the fiscal year 1996
VAMP report were used to divide the population of WIC vendors into three approximately equal
Sized gtrata, based on the average number of participants per vendor for each State.

To determine whether fewer violations typicaly occur in States with vendor-specific Fl systems, there
was interest in comparing States using vendor-specific and open-food ddlivery FI systems. Crossing
these two State-level dratification variables defined Six primary strata. Appendix G displaysthe
States that were assigned to each of the Sx primary drata, the number of vendors in the sampling
frame, and the average State-level vendor-to-participant ratio. Also displayed in Appendix G isthe
digtribution of the vendorsin the sampling frame by the same six drata

In addition, it was aso important to control the sample of PSUs by whether or not they were located
in ametropolitan area. PSUs in the sampling frame were classified as metropolitan if the largest
population county of the PSU was part of a metropolitan statistica area (MSA). PSUs that were

entiredly composed of non-MSA counties were classified as non-metropolitan.

2. Selecting the Sample PSUs

Vendor-specific States included only about 20 percent of the vendors in the sampling frame. Equa
overd| sdlection probabilities would have led to selecting about 20 PSUs in these States and obtaining
complete study data for only about 300 vendors from vendor-specific States. To meet the precison
congraint for this andysis domain, sample PSUs in the vendor-specific States were sampled at twice
the rate used for the States with open-food-instrument systems.  This oversampling was implemented
by adjusting the PSU sze measures (number of WIC retail vendors) prior to sdecting the sample
PSUs.
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The sample of 100 PSUs was sdlected using probability non-replacement sampling with probabilities
proportiond to Sze of the PSU. The sze of the PSU was proportiond to the number of WIC
vendorsin the PSUs, except for the 2:1 over-sampling in those States using vendor-specific WIC
food instruments.

The PSUs within each stratum were sorted by their metropolitan status prior to selecting the sample
PSUs, effecting an implicit sratification by metropolitan status. A probability minimum replacement
selection procedure developed by Chromy (1979) was used to sdlect 100 sample PSUs. The
method alows multiple hits for those units whose expected sample Sze exceeds unity and redtricts the
redlized number of hits for each unit.

3. Selecting the Sample Vendors

Following the sdlection of 100 sample PSUs, a probability sample of 1,800 vendors and a 200-
vendor reserve sample was selected. Firdt, atota sample of 20 vendors was selected from the
vendor list within each of the 100 PSU sample sdlections. New Y ork City, Los Angeles County, and
San Diego County were multiple-hit PSUs, meaning more than one PSU was seected within their
boundaries. Prior to the sdection, vendors within each PSU were sorted by their monthly WIC

redemption dollar amounts.

The 20 vendors were sdlected within each PSU using systematic sampling with equa probabilities and
without replacement, effecting an implicit Sze dratification of the vendors. Then 18 of the 20 sdlected
vendors within each PSU were randomly sdected for the sudy sample, yielding a main study sample
of 1,800 vendors and a 200 vendor reserve sample. The names and addresses of the 1,800 sample
vendors, except those identified by States as out-of-business, no longer authorized, or under State
investigation, were sent to the field for compliance buys.




D. Developing the Data Collection Instrument

A draft data collection instrument, called a compliance buy form (CBF), was developed which
contained individua data eements to be collected at the vendor. The CBF was pretested in the
Raegh-Durham area of North Carolinaon April 21-22, 1998. Sixteen WIC vendors were selected
for one compliance buy each. Selections were made to ensure a cross-section of vendor types,
including inner-city, suburban, rurd, large, smdl, chain, and independent. Four data collectors were
assgned to complete four different kinds of buys each. These included:

A safe buy, where the buyer obtained al of the food items listed on the H;
A partid buy, where the buyer omitted some of the food items listed on the F;

A minor subgtitution, where the buyer attempted to obtain an unauthorized food item
within aWIC food category (e.g., unauthorized ceredls or juices); and

A magor subgtitution, where the buyer attempted to obtain an unauthorized item not within
the WIC food categories (e.g., pastainstead of cered).

After the data collectors finished their assigned compliance buys, donated the items purchased, and
completed the CBF, they participated in a pretest debriefing on April 22. Severa recommendations
for improving the wording of certain questions and for facilitating accurate form completion were
obtained at the debriefing. These recommendations were incorporated into arevised CBF that was
submitted for find gpprova. Following severd iterations to enhance the content and appearance of
the CBF, it wasfindized in July 1998 (see Appendix H).
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E. Assembling the Data Collection Staff

Severd unique challenges were presented in assembling anationa staff of “compliance buyers,” the
title assigned to data collectors for the 1998 WIC Vendor Management Study.  To successfully
perform the required compliance buys, it was essentid that the buyers reflect the physica
characterigtics of women who receive WIC benefits. This meant, for example, that dl buyers had to
be females of childbearing age. In addition, if data collectors were to perform their assgnments
without cresting suspicion among vendors, it was aso necessary for them to belong to one of the
racia or ethnic groups of customers who regularly shop a those vendors. A totd of 103 data
collectors and six field supervisors were recruited during July and August 1998.

F. Training the Field Staff

During June, July, and August 1998, draft training manuas and other materias necessary to ensure the
gpplication of standardized data collection procedures were developed. Among the documents
prepared were the following:

Compliance Buyer Manud;

Field Supervisor Manud,;

Compliance Buyer Pre-Training Study Package;

Feld Supervisor Training Agenda; and

Compliance Buyer Training Agenda.

All field supervisors (6) and data collectors (103) were required to attend and complete a three-day
training program in Raleigh, NC. To reduce the trainer/trainee ratio to an effective levd, two training
sessons were conducted during successive weekends in late August 1998. Half the field Saff
attended the first session; the other half attended the second.
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One noteworthy component required each trainee to complete a“practice buy” at an authorized WIC
vendor inthe Rdeigh area. On the find training day, trainees were required to locate and travd to the
specified vendor, correctly conduct the compliance buy, properly complete the CBF, and report back
to their field supervisor, who in turn reported to a data collection manager. Following successiul
completion of the practice buy and al other training requirements, trainees were certified as
“compliance buyers’ and declared ready to begin their fidd assgnments.

G. Equipping the Field Staff

Each WIC State agency included in the sample was contacted to determine the appropriate food
package to be included on a series of three food instruments for each sampled vendor and dso to
inform the State of data collector names to be imprinted on the FI. WIC State agencies issued the F
in the quantities required. Food instrument serial numbers were entered into a database. Food
ingruments were designated for use at a specific vendor and for the exact compliance buy for which it
was to be used. For example, “Compliance Buyer #88335 will use FI # 987654321 at vendor
#1234 for compliance buy #3A (minor substitution).”  This information, along with the food
instruments, was sent to the subcontractor on aflow basis, as food instruments were received from
States.

Six thousand CBFs were printed, three each for the 1,800 sampled vendors and 200 reserve
vendors. To smplify the data collector’ s role to the maximum degree possible, each form was pre-
printed with the following identifying information:

Vendor name, address, and zip code;

Four digit vendor number (first two digits identified the PSU number; last two digits identified
the vendor number within the PSU);

Food Package (woman, infant, or child);
Type of Buy (safe, partid, minor subgtitution, or mgjor substitution); and

Fl sarid number.




In addition to the above information, the foods listed on the FIs assgned for each compliance buy
were manualy pre-entered, aong with their quantities and sizes (eg., “Smilac With Iron: 15, 13-
ounce cans’). The correct Fl to be used was aso attached to each CBF. Each CBF was prepared
through a process designed to diminate decison-making by the field staff, which subgtantialy
enhanced data accuracy, and facilitated standardized buying procedures at al sampled vendors.

Data collectors were equipped with other WIC materids that enabled them to complete their
purchases without arousing suspicion by vendor staff. States issued valid WIC identification cards for
buyers, provided officia copies of gpproved food lists, and identified charitable organizations to which
data collectors could donate the items purchased.

A monetary advance was given to each compliance buyer for a cash purchase of $5 or less of non-
WIC items. This procedure was implemented to replicate the norma buying patterns of WIC
participants. Items purchased with cash were a so donated to charitable organizations.

Each compliance buyer was responsible for the completion of three compliance buys at each assigned
vendor. Data collectors, on average, were assigned 16-18 vendors, dthough some had considerably
more and afew had less. Three buys were attempted at each vendor. Thethird buy was either a
“Buy 3A” or a“Buy 3B,” as preprinted on the CBF. The three assigned buys at each vendor were

performed as follows:

Buy #1. Safe Buy Buyer purchased dl foods listed on the food instrument in
the quantities and types listed.

Buy #2: Patid Buy Buyer attempted to purchase some, but not dl of the
items listed on the food instrument.

Buy #3A:  Minor Subgtitution Buyer attempted to substitute an unauthorized food item
within an approved food category.

Buy #3B: Mgor Subgtitution Buyer attempted to subgtitute an unauthorized item clearly
outside an approved food category.
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WIC Fls could be used only during a specified 30- or 31-day period. Data collectors were required
to complete dl three buys within the transaction period printed on the food instruments. To avoid
arousing suspicion among vendor staff, buyers were ingtructed to alow five or more days between

buys at each sampled vendor.

The primary tasks associated with a compliance buy entailed selecting the correct food items for the
type of buy being undertaken, obtaining the shelf price of each item, presenting the FI a the checkout
counter, and observing any violations of WIC program procedures. I1n addition, buyers purchased
less than $5 of non-WIC items with cash. Immediately after the compliance buy, and away from
vendor premises, buyers completed the CBF on which they recorded al pertinent details associated
with the WIC transaction. All items purchased, WIC and non-WIC, were donated to charitable
organizations, with one exception: in severd States, buyers delivered their purchased infant formulato
locd WIC dlinics.

Data collectors sent completed CBFsto their field supervisors twice aweek. Fed supervisors
reviewed and gpproved the CBFs and shipped them via overnight freight for processng. In addition
to sending CBFs, buyers reported progress to their field supervisors on aweekly basis, and
supervisors, in turn, reported weekly to the data collection manager.

Data were collected during the Fall of 1998. The 30- or 31-day purchasing period varied, depending
upon when States issued ther food instruments. More than 90 percent of adl compliance buys were
completed during September and October, and al data collection was completed by mid-December.

H.  Quality Control

Early in the data collection period, quality control teams made visits, some announced and some
unannounced, to severd data collectorsto verify that the standardized buying procedures were being
implemented and to debrief the buyers to determine whether any adjustments were in order.
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Prior to conversion of handwritten information contained on the CBFsto an eectronic datafile, each
CBF received three levels of review. Fied supervisors reviewed and gpproved each of their data
collectors CBFs before sending them for processing. The data collection managers then reviewed
and approved each CBF received from their field supervisors. Findly, data receipt staff edited each
CBF for consstency and legihility before sending it on for keying. Any CBF failing approvd a any of
the three levels was returned to the data collector to be corrected.

Data entry was performed with 100 percent verification; that is, each CBF was independently keyed
by two keyers. If both entered identical data, the system accepted the CBF as complete. If any
differences arose between keyers, the system required successful resolution of the problem before the
CBF was accepted into the datafile.

FI redemption data were received dectronicaly from some States, while others sent the processed
Fls, which then needed to be read by a contract bank. Some States produced severd filesasFls
were processed periodicaly. Eventualy, al files were merged to create a combined redemption file,
which contained the serid number and amount of each FI, as well as date of redemption and the
State-assigned WIC vendor number, if provided by the State.

After the CBF data were keyed, a computer program checked for errors and inconsistencies and
cdculated numerous variables from the data on the CBF (e.g., the product of the quantity and shelf
price for each food item purchased, sum of the cost of dl itemsin the purchase table). All CBFswith
incong stencies were pulled and manudly reviewed. Following resolution of data inconsstencies, the

file was corrected.

l. Survey Weights

Theinitial sampling weights for the 1,800 sdlected vendors were cal cul ated based on the expected
PSU sample sizes and the conditional vendor selection probabilities. If complete sudy data were
obtained for al of the sampled vendors, these unadjusted weights would be appropriate for andyzing
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the survey results. This was not the case, however, as some vendors were found to be indigible for

the survey and it was not possible to complete dl of the proposed data collection activities for others

(see Tablell-1).

Tablell-1.
Vendor Eligibility Categoriesfor All VendorsIncluded in the Sample

Eligibility Categories Vendors Per cent
1. Out of busnessat firg buy attempt 20 1.1%
2. Not authorized to accept WIC at first buy attempt 27 1.5%
3. Dropped - under State Investigation or Sanction 127 7.1%
4. Other non-digible 1 0.1%
5. Hligiblefor indugon in the sudy 1,625 90.2%
6. Tota Sample Vendors 1,800 100.0%

The response rate for the 1,625 eligible vendors was determined for each of three buys (see Table I1-
2).

Study Response Ratesfor All VendorsIncluded in the Study

Tablell-2.

Study Response Vendors Per cent
1. Completed buy 1 (safe buy) 1,600 98.5%
2. Completed buy 2 (partid buy) 1,594 98.1%
3. Completed buy 3A or 3B (subgtitution) 1,580 97.2%
4. Completed dl 3 buys 1,565 96.3%
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Indigible vendors were identified at the time of the first buy attempt, and their adjusted sampling
weights were set to zero. The digible in~sample vendors were partitioned into eight weighting classes
(see Table 11-3) so that those within each weighting class were as Smilar as possible. The weighting
classes were defined using the State-level Srtification variables of metropolitan classification, type of
FI system, and ratio of WIC Vendors to WIC participants.

Tablell-3.

Weighting Class Categoriesfor All VendorsIncluded in the Study

Class Metro Food Instrument Vendor/Participant Ratio
System
1 Metro Open Low
2 Non-metro Open Low
3 Metro Open Medium
4 Non-metro Open Medium
5 All Open High
6 All Vendor-specific Low
7 All Vendor-specific Medium
8 All Vendor-specific High

The metropolitan classification variable was not used to subdivide classes 5 - 8 into separate
weighting classes because the number of non-metropolitan vendors responding would have been too
smdl, which could possibly lead to unstable adjustments for non-response.




Thewelghts for the digible in-sample vendors were adjusted by multiplying the initid weights for each
vendor in weighting class-k (wherek =1, 2, ..., 8) by theratio R(k) where:

R(K) = [sum of initid weightsfor digible vendorsin weighting class
K]/[sum of initid weights for dl completed digible vendorsin weighting
classk].

Thisweighting class procedure adjusts the sum of the survey weights, to compensate for those digible
vendors for which complete survey data were not obtained (i.e., those in which the compliance buys

were not compl eted).

To the extent that the responses of respondents and non-respondents within the same weighting class
tend to be smilar, the adjustment procedure reduces missing data biases.

Severd welghts were computed to facilitate the planned andyss. The weghting class methodology was
applied separately to compute adjusted survey weights (see Table 11-4). A detailed description of the
weighting procedures used in this study may be found in Appendix G.

Tablell-4.
Adjusted Survey Weight Categories
Weight Used for Andyss of:

WTBUY1 Datafrom buy 1 (safe)
WTBUY 2 Datafrom buy 2 (partid)
WTBUY3A Datafrom buy 3A (minor subgtitution)
WTBUY 3B Data from buy 3B (mgor subgtitution)
WTBUYS Datafrom dl 3 buys
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J. Overview of Statistical Analysis Methods

The primary purpose of the WIC Vendor Management Study was to describe program violations
committed by WIC vendors. In order to examine each of the areas described in Chapter |, two

approaches to a quantitative description were used:

An examination of how WIC vendor s conducted the transaction in responseto the
compliance buys. The response of the vendors as it relates to properly conducting aWIC
transaction were examined, particularly in regard to the vendors' disposition to overcharge or
undercharge, commit adminigrative errors, and dlow buyers to make minor or mgor
subdtitutions. These Satistics take the form of frequencies and ditributions, showing the
vendors actions over awide variety of demographic variables.

Therdationship, if any, between a WIC vendor’simproper conduct of aWIC
transaction and variables associated with State vendor management systems.
Multivariate analyss was conducted to examine whether store demographics (e.g., Sore size,
locale) or State vendor system demographics (e.g., vendor-to-participant ratio, open versus
vendor-specific) had any satisticaly significant relationship to vendor practices.

A tota of 36,754 vendors are represented in the analysis. These vendors represent the survey
population: dl WIC retail vendorsin the 48 contiguous States and the Digtrict of Columbia excluding
States with direct digtribution food delivery systems (Mississppi) and home food delivery systems
(Vermont and parts of Ohio).

In addition, after the sample was drawn, it became apparent that one additiona State needed to be
excluded. The North Dakota State Agency utilizes a systlem by which dl of the milk issued to a
participant is placed on asingle Fl. If participants choose not to purchase dl of the milk at one time,
they are given aspecia “raincheck” by the store which alows them to return at alater date to pick up
their remaining milk. Because the methodology used for this study required that different types of
buys must be conducted at each visit, and because the approach used by North Dakota was
determined to be unique, vendorsin asingle PSU located in North Dakota were excluded from the

Study.




As previoudy described, weights were calculated for vendors where each type of buy occurred and
for vendors where al three buys were completed. \When results are described as computed across
all buys this indicates that caculated weights are describing vendors where dl three buys were
completed. Since thistype of andyss essentidly multiplies the number of vendors by three (snce
there were three buys made at each vendor), results for each vendor were averaged (divided by
three) in order to generate an estimate that for each vendor reflects the actual number of vendors who
participated in this study. For example, if avendor had insufficient stock during one of three buys that
result (i.e., insufficient stock) was divided by three.

Totas generated in this context are labeled as “average totals’ to refer to this process. Inthe
instances for which totals were generated for each buy type, these totds are Smply labeled astotads.

1. Descriptive Analysis

Descriptive andysis used for this study entailed use of common summary satigtics, mostly estimated
frequencies, standard errors associated with weighted estimates, percentages and the standard error
of percentages. The focus of attention in this anaytic context is restricted to a description of the
proportion of vendors that can be categorized as problematic (i.e., the percentage of vendors
committing errors or violations of WIC program procedures). The datistics reflecting compliant
actions on the part of the vendor are often omitted but can easily be determined by subtracting the

non-compliant responses from the total number of responses.

In this study the descriptive analyss addressed the frequency of occurrence and percentage of
vendors who overcharged, undercharged, and committed various administrative errors and other
recognized violations of WIC program procedures. The violations were further examined as a
function of demographics, other types of errors, and other types of common practices. For example,
after describing the distribution of overcharges, the frequency of an overcharge as a function of vendor
gzeor locaion is described. Smilarly, the distribution of an overcharge as afunction of adminigrative

errors (eg., insufficient stock and violation of the FI countersignature procedures) was addressed.
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Findly, differences in the frequency of aviolation as afunction of common vendor demographics, such

as use of scanning equipment and provision of recelpts, were examined.

Differencesin WIC vendor responses to the aforementioned factors were also subjected to Satistica
testing, most often t Satistics derived from contrast andyss. A sgnificant t datistic indicates that the
difference in proportions between various variable categories were probably not due to chance or
random fluctuations. Levels of dgnificance for this sudy are st & 0.05 and 0.01. Throughout this
report * and ** denote 0.05 and 0.01 levels of significance, respectively.

Essentidly, theset gatigtics, like the more commonly used chi square statistic, effectively describe a
difference of proportions test. For variables that have more than two categories, contrast analyss
was especidly advantageous (compared to the chi square analyss) Snce it permitted comparison of
specific variable values or categories. For example, in the comparison of overcharge as a function of
food package (FI type), a contrast andysis permitted the specific comparison of infant food packages
to the woman food packages, and/or each of those to the child food packages, while the chi square
samply indicates that there isa ggnificant difference in overcharge as a function of food package.
Although it is dways possible to Smply describe the digtribution of overcharge as afunction of specific
food package categories, a contrast anadysis enables ready identification of which differences are
datisticaly sgnificant. For asmple two-by-two comparison, results obtained by contrast andlyss
and chi square were essentidly equivaent.

2. Multivariate Analysis

Multivariate datistica techniques facilitate identification of relevant associations between variables.
For example, when examining a variable such as vendor overcharge, it is of interest to analyze
whether or not there is arelationship between the sze of avendor and their proclivity to overcharge.
Through the use of multivariate Satigtica techniques, it is possible to estimate both the rlationship

between one variable and another, such as the raw number of vendors of different szeswho
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overcharge, as well as the extent to which a variable such as vendor size contributes to overcharging

(satigtical ggnificance).

It isaso possible to develop multivariate models. For example, State agency vendor managers may
be interested in predicting the likelihood that a vendor will overcharge on aWIC transaction. The
State might predict whether a vendor will overcharge with one varigble (e.g., vendor location), but a
more accurate prediction may be made if more than one variable is andyzed (e.g., vendor location,
vendor history of overcharging WIC, and vendor’s use of scanners). Therefore, multivariate models
examine the extent to which a number of variables combine to predict an outcome. In the above
example, it may be found that the presence of three variables (e.g. rurd vendors of small size who do

not use scanners) may be highly predictive of whether a vendor will overcharge.

In this study, multivariate satistical techniques were used to derive estimates of the rdative
contribution of assorted independent variables (e.g., vendor demographics such aslocae, sze, and
vendor-to-participant ratio) to some dependent variable (e.g., overcharge, undercharge,
adminigtrative error, or other program violaion). The modd building approach used entails
comparison of single variable modes developed in accordance ether with past performance in smilar
sudies, or hypothesized performance in this context. Selected variables were then concurrently
entered into a new equation. Variables were diminated from consideration in multivariate models
when it was determined that they lacked predictive power, had no conceptud justification for
retention, or gppeared methodologically problematic for some other reason (e.g., questionable
relidbility and/or vdidity).

Severd criteriawere used to evauate model performance. First, consideration was given to
parsmony. The smplest modds (with the fewest number of variables), explaining subgtantia amounts
of variation in the dependent variable of interest, were preferred. Consideration was aso given to the
dynamic interplay between component variables. Identification and discusson of various interactive
processes that affected the interplay between variables aso congtituted a focus of attention.
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Multivariate results are presented after the discussion of adescriptive andyss of overcharge by
vendors. Discussion of angle variable modelsisintroduced as a preamble to more complicated

model building. These analyses can facilitate discussion of measurement problems that may be inherent
to agiven variable. In other words, some variables may have proven to be ambiguous or unreliable as
valid measures. As previoudy discussed, such variables could be diminated from further
congderation or continue to receive qualified consderation in subsequent modd development. In

addition, ancillary andys's, designed to ducidate the significance of varigble interactions, is introduced

as necessary.

Results of the data analys's are detailed in the subsequent chapters. To facilitate displaying of the
findings, each chapter contains text descriptions and graphic representations. Detailed data tables
supporting the findings are included in the gppendices.
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CHAPTER 11

Demographics of the Study Population

This chapter describes the demographic variables of the vendors sdlected for inclusion in the study.
Data to support each of the variables described were collected through a variety of means. For
example, data used to determine the location of the vendor (i.e., metropolitarn/non-metropolitan) were
collected when devel oping the sampling plan through use of zip codes. Data regarding whether the
vendor operated in a State using a vendor-specific or open system were obtained from the States.
Finaly, much of the data describing the vendor were collected in the field by the data collector at the
time of the compliance buy. Table I11-1 below displays the mgjor variable categories and the data

sources for each.

Tablelll-1.

Sour ce of Demographic Variables Included in the Study

Variable Source
Open vs. vendor-specific FI system State Plans
Vendor location (Urbar/Rurd) Vendor Lists and Activity Reports From State
Vendor redemption volume (Vendor size)
Number of cash registers Field Data Collection
Vendor use of scanning equipment

Cashier familiarity with WIC transactions
Vendor stock levels

Provison of receipt
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A. Metropolitan and Non-metropolitan Areas

The sampling plan was designed to ensure vendor representation from both metropolitan and non-
metropolitan geographic areas. Figure I11-1 displays the distribution of the study vendors with regard
to their locale. As can be seen from the figure, 70 percent of the WIC vendors surveyed were
located in metropolitan locations (see Table A-1 in Appendix A).

Figurelll-1.
Distribution of WIC Vendors Included in the Study by L ocale

8 Metronolitan Area ® \on-metropolitan Area

B. Vendor Classifications

Of the vendors sdlected for the study, 97.8 percent were classified by States as “ grocery stores”
while 2.2 percent were classified as “pharmacies’ (see Table A-3in Appendix A). Pharmacies were
included in the study as most States permit pharmaciesto provide infant formulato participants. For
purposes of andysis and weighting, pharmacies were treeted the same as any other WIC vendor

vidited by a data collector.
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C. Vendor-Specific Versus Open Food Instrument Systems

One of the key variables examined in the study was the relationship between the type of food
ingrument system selected by the State and the extent to which it might contribute to vendor
violations. Asindicated in Chapter 11, vendors located in vendor-specific States were oversampled to
ensure adequate representation.  Figure I11-2 shows the distribution between vendor-specific and
open system States selected in the study sample (see Table A-2 in Appendix A).

Figurelll-2.
Distribution of WIC VendorsIncluded in the Study by Type of Food | nstrument System

79.5%

5 S TP——

D. Vendor-to-Participant Ratio

One of the important factors that some States consider when authorizing vendors is the overdl ratio of
vendors to participants. FNS has traditiondly believed that having fewer vendors to manageis akey
factor in improving State vendor management systems. To examine whether or not the vendor-to-
participant ratio has an impact on vendor practices, data was collected from the 1996 VAMP report
to establish vendor-to-participant ratios for dl of the study States. Vendor-to-participant ratios were
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then divided into four categories, each with gpproximately 25 percent of the study population (see
Table A-4in Appendix A). Figurell1-3 displays the distribution of vendors by the four categories of
vendor-to-participant ratio.

Figurelll-3.
Distribution of WIC Vendors Included in the Study by Vendor-to-Participant Ratio Categories
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E. Vendor Size

The number of cash registersin the store was used as a proxy for the physica size of the WIC
vendor. A frequency polygon was developed to display the range of vendors with different numbers
of cash regigters. This polygon is displayed in Figure I11-4, showing the number of cash registers
ranged from O to 32 with amean of 6.0 regigters.




Figurelll-4.
Number of WIC VendorsIncluded in the Study by Number of Cash Registers
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The number of cash registers was categorized into three levelsto creaste smal (0-2 registers), medium
(3-7 registers) and large-sized vendors (more than 8 registers). These size levels were determined
early in the anadys's and based on information contained in WIC State Plans, which described
categorization of WIC vendors by size for vendor monitoring purposes. Figure 111-5 displays the
digtribution of vendors by size categories, each of which accounted for about one-third of the vendors
surveyed (see Table A-5in Appendix A).
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Figurelll-5.
Distribution of WIC Vendors Included in the Study by Store Size
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F.  Vendor Use of Scanning Equipment

Thevendors use of scanning equipment when conducting a WIC transaction was also examined to
determine how the use of scanning equipment is reated to program compliance. Of thetotd vendors
surveyed, 27.4 percent of vendors did not have the equipment to scan the WIC transactions.
Another 3.6 percent of WIC vendors had scanning equipment but chose not to use it during the
compliance buys. The remaining 69.1 percent of the WIC vendors used scanning eguipment during
al three compliance buys (see Table A-6 in Appendix A). Figure I11-6 displays the digtribution of dl
WIC vendors in the study based upon their use of scanning equipment. As shown in Figurel11-7,
among vendors with no scanning equipment, 86.4 percent were small sized vendors, and 0.2 percent
were large vendors. The number of vendors with scanning systems programmed to flag WIC—

gpproved foods was not examined in this study.
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Figurelll-6.

Distribution of WIC VendorsIncluded in the Study by Use of Scanning Equipment
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G. Cashier Familiarity with WIC Transactions

The cashier’ s familiarity with WIC transactions was dso examined. While it was not possible to
determine actud cashier experience, the study identified situations that might lead one to conclude that
the cashier may not be familiar with WIC transactions. These Stuations follow:

The cashier indicated to the data collector that he/she was a new employee or wore a specid
badge indicating he/she was in training;

The cashier indicated that he/she had never completed a WIC transaction;

The cashier required assistance from another co-worker to complete the WIC transaction;
and

The cashier indicated in some other way (e.g., asked buyer what to do or made comments
that indicated lack of familiarity) that he/she was not familiar with the WIC transaction.

Using the above criteria for determining cashier inexperience or unfamiliarity, Figure 111-8 shows that
8.0 percent of the vendors had cashiers providing some indication they were unfamiliar with the
conduct of aWIC transaction (see Table A-7 in Appendix A). Of interest dso was how the data
collector determined that the cashier was not familiar with aWIC transaction. Figure 111-9 displays
the percentage of vendors with a cashier indicating alack of familiarity with a WIC transaction, by the
type of indicator identified by the data collector (see Table A-8 in Appendix A).




Figurelll-8.

Distribution of VendorsIncluded in the Study by Cashier'sIndication of Inexperience
with WIC Transaction Procedures
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Figurelll-9.
Distribution of WIC VendorsIncluded in the Study with a Cashier Indicating a Lack of Familiarity
with WIC Transactions by Means of Indication
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Also examined was the rdationship of vendor size to cashier inexperience with WIC transactions. As
shown in Figure 111-10, the relationship between sze of vendor and indication of inexperience with
conducting a WIC transaction was examined. For each of the levels of vendor size less than 10

percent of the vendors had cashiers indicating inexperience with WIC transactions.

Figurelll-10.
Per centage of WIC Vendors Included in the Study with Cashiers Indicating Unfamiliarity with
Conducting a WIC Transaction by Vendor Size
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This chapter has presented the demographic profiles of the WIC vendors included in the study.
Additiond information can be found in Appendix A. In the next three chapters, the relationships
between these demographic variables and the findings related to vendor administrative errors, vendor
overcharges, and vendors dlowing subdtitutions of indigible foods are examined.




CHAPTER IV

Findings Related to Vendor Administrative Errors

In an attempt to curb vendor fraud and abuse, al States establish adminigtrative procedures thet the
vendor must follow in order to complete a WIC transaction. While some of these adminigrative
procedures vary dightly from State to State, alimited number of program rules and adminigtrative
procedures are common to al States included in the study. In this chapter, an identified set of
program rules were examined to determine the extent to which vendors were following proper WIC

transaction procedures.

For the purpose of this study, the improper conduct of a WIC transaction was considered an

adminigrative error. The following categories of adminigrative errors were examined:
Having insufficient stock to alow the buyer to purchase the food items listed on the F;
Requiring the participant to sgn the H prior to entering the purchase price;
Offering rain checks for foods not available; and

Asking the buyer to pay cash in addition to the Fl for obtaining the WIC food itemslisted on
the FI

In addition, while not considered an adminidtrative error in al States, the study examined the provison

of arecelpt to the buyer.

Adminigtrative errors were examined over three buys at each vendor. Figure IV-1 displays the
overdl results for each of the four adminigtrative errors examined. Overdl, the percentage of vendors

committing adminigretive errors over the three buys was relatively low with the exception of following
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proper Fl countersignature procedures (Table B-2 in Appendix B), which occurred among 35.4

percent of the vendors.

FigureIV-1.
Per centage of WIC Vendors Committing Administrative Errorsby Typeof Error Across All Buys
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Asno sgnificant differencesin the level of adminidrative errors were found as a function of the type of
buy conducted, analysis for variables by individua buy type was not included. The extent to which
vendors committed each of the above categories of adminigtrative errors are discussed in the

remaining sections of this chapter.

A. Requiring the Participant to Sign the Food Instrument Prior to the
Cashier Entering the Purchase Price

During the compliance buys, the buyers were asked to observe a what point during the WIC

transaction the cashier asked the buyer to sgnthe Fl. Failure to follow proper transaction procedures

was noted if the cashier had the buyer sgn the FI prior to ringing up the WIC purchase; had the buyer
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sgn the H after the WIC purchase was rung up, but prior to entering the purchase price; or if the
buyer was not asked to 9gn the FI. Thisisimportant because the failure of the WIC participant to
sign the Fl after the purchase price was entered was found to be a significant predictor of vendor

overchargein prior studies.

When estimating the percentage of vendors who failed to follow proper F countersignature
procedures, two different aspects of this problem were examined. These two methods are described
below:

» Fird, therateof vendor errorswas examined. Theterm “rat€’ was defined asthe
percentage of vendors who were likely to violate the FI countersgnature procedures on
any single round of buys, over athree-buy period. Because some vendors violate the
procedures only on one round of buys, while other vendors violate twice or al three
times, it is necessary to average the number of violations that occurred each of the three
rounds. This“rate’ of violation predicts the percentage of vendors who are likely to
violate during any single round of buys. The rate of vendor violations of proper FI
countersignature procedures was 35.4 percent. This means that if asingle round of
compliance buys were to be conducted on 1000 WIC vendors, 354 would be likely to
violate proper FI countersignature procedures.

= Second, thefrequency of vendor errorswas examined. Frequency was defined as
the likelihood that a vendor would violate the FI countersignature procedures one or more
times over athree-buy period. To measure the frequency of vendor violations, vendors
were grouped into the four categories displayed in Figure IV-2. A tota of 47.6 percent
of the vendors never violated the FI countersignature procedures, while 24.5 percent
violated once, 18.7 percent violated on two of the three buys, and 9.2 percent violated
the procedures during each of the three buys (Table B-2 in Appendix B).

The difference between the rate and frequency is explained by viewing the rate as the likelihood of a
vendor violating the FI countersignature procedures on asingle round of buys, and the frequency is
the likelihood of a vendor violating the FI countersignature procedures one or more times over three
compliance buys. If one wishesto predict the likelihood of avendor violating the FI countersignature
procedures on any given set of buys, the best method isto usetherate.




Figure 1V-2.
Percentage of WIC Vendors by Frequency of Occurrences of Deviation from Countersignature
Procedures Across All Buys
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Figure 1V-3 displays the percentage of vendors not following proper Fl countersignature procedures
by locae and by type of food instrument system. For open-Fl systems, 78 percent of the vendors
who failed to follow proper FI countersignature procedures were located in a metropolitan locade
while 22 percent were located in a non-metropolitan locale. For vendor-specific FI systems, 92.2
percent of the vendors who failed to follow proper FI countersignature procedures were located in a
metropolitan locale while only 7.9 percent were located in a non-metropolitan locale.




FigurelV-3.
Percentage of WIC Vendor s Deviating from Counter signatur e Procedur es
by Food Instrument System and Locale Across All Buys
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B. I nsufficient Stock of WIC-Authorized Foods

Mogst States require that WIC vendors maintain a sufficient stock of WIC-authorized foodsin order
to ensure that participants can purchase dl of their prescribed foods without having to repeatedly
return to the vendor or vist multiple vendors. Insufficient siock violations include not having sufficient
stock of a particular food item (e.g., milk, ceredl) to fill the participant’s Fl or not having the correct
brand or proper size as prescribed on the FI. As noted previoudy in Figure V-1, 5.5 percent of al
WIC vendors did not have sufficient stock to allow the buyer to purchase dl of the WIC-authorized
foods prescribed on the FI.
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FigurelV-4.
Per centage of WI1C Vendorswith I nsufficient Stock by Type of Food I nstrument
System
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Because participants in vendor-specific Fl systems must use their Fisonly at a single specified
vendor, it was of interest to examine the percentage of vendors with insufficient stock by the type of
FI system in which they operated. As can be seen by Figure IV-4, vendors operating in open F
system States (1.6 percent) were more likely to have insufficient stock during at least one of the buys
than those in vendor-specific FI system States (0.8 percent) (Table B-4 in Appendix B).

The study aso compared the percentage of WIC vendors with insufficient stock by vendor locde.
Figure 1V-5 shows that vendors located in metropolitan areas (3.6 percent) were more likely to have
insufficient stock during at least one of the buys than vendors located in non-metropolitan areas (1.9
percent) (Table B-3 in Appendix B).
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Figure1V-5.
Per centage of WIC Vendors With Insufficient Stock by L ocale Across All Buys
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Analysis was aso conducted to determine the type of food package for which the vendor was most
likely to be out of stock. Figure IV-6 displays the percentage of vendors who were out of stock for
each of the three WIC food packages. WIC vendors were more likely to be out of stock for itemsin
the infant food package (3.7 percent) as compared to itemsin the woman food package (1.0 percent)

or the child food package (0.8 percent) (see Table B-5 in Appendix B).




FigurelV-6.
Per centage of WIC Vendors With Insufficient Stock by Type of Food Package Across All Buys
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This study aso examined how well WIC vendors maintained sufficient stock over dl three of the
compliance buys. Figure IV-7 diplays the percentage of these vendors who either dways had
sufficient stock during al three buys, or had insufficient ock during one or more of the three buys.
As shown, 87.8 percent of these vendors dways had sufficient stock while 1.0 percent violated the
requirement during each of the three buys (Table B-2 in Appendix B).




FigurelV-7.
Per centage of WIC Vendors by Frequency of Insufficient Stock Across All Buys
9%
87.8%

80%‘/

70%-/
8 603/0-/
&
0 —
= 50%
2
e} -
(9]
g 40’/0-/
8
o L]
B 30%_/

20%_/

1@/0-/

8.8% 2.4% 1.0%
i — P
0% T T T T
None One Two Three
Number of Occurrencesof I nsufficient Stock

C. Vendors Offering Rain Checks and Requiring Buyersto Pay Additional
Cash
As previoudy noted in Figure 1V-1, WIC vendors offering rain checks to buyers or asking buyersto
pay additiond cash had occurred infrequently. Asthisresulted in asmal unit of comparison, limited
andysis was conducted. However, there was an interest in examining the types of WIC food items
for which vendors were mogt likely to offer rain checks. The percentage of dl vendors offering rain
checks by the type of food package was also examined. WIC vendors were more likely to offer a
rain check for itemsin the infant food package (0.4 percent) as compared to itemsin the woman food
package (0.1 percent) or the child food package (0.01 percent).




D. Provision of Receiptsto Buyers

The percentage of WIC vendors providing areceipt at the time of transaction was dso examined for
WIC vendors where dl three buys were completed. This variable was examined to determineif the
lack of providing areceipt might be a contributing factor to overcharges and subgtitutions. Figure [V-
8 displays the percentage of vendors who did not provide a receipt for each of the three buys. As
shown, 48.9 percent of these vendors aways provided areceipt, while 33.0 percent of the vendors

never provided areceipt.

FigurelV-8.
Per centage of WIC Vendors by Frequency of Occurrences of Cashier
Not Providing a Receipt Across Three Buys
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It was interesting to note that there were anumber of vendors who committed adminidirative errors,
but did not commit one of the mgjor violations examined in thisstudy. Figure 1V-9 displaysthe
percentage of al WIC vendors who committed an administrative error but did not overcharge,

undercharge, or alow a subgtitution.




FigurelV-9.
Distribution of Administrative Errors Committed by WIC Vendors
Who Did Not Over charge, Under charge, or Substitute WIC Food Items Across All Buys
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This chapter has presented the findings related to WIC vendor adminigtretive errors. Additiona
information can be found in the tables located in Appendix B. The next two chapters examine findings
related to overcharging/undercharging and subdtitution of unauthorized items.
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CHAPTER YV

Findings Related to Vendor Overcharge and Undercharge

This chapter discusses the study findings related to whether the vendor correctly charged the WIC
Program for the actual cost of WIC foods provided to participants. Overcharge or undercharge was
caculated as the difference between the dollar amount redeemed by the vendor as reported to the
WIC State agency and the actud retail price of the foods provided to participants. The retail price
was determined through a combination of data collecting efforts at the time of the compliance buy.
Fird, if the buyer received areceipt, the recept amount was entered as the retail price. If areceipt
was not received, the shelf price was used astheretall price. The data collectors collected
information on the shelf price of the foods they purchased, either by recording a posted shelf price or
by recording the amount rung up on the cash regigter. If no information was available through ether of
these two means, the data collector returned later and purchased the same food items with cash. The
price from the cash purchase was used to determine the actua retail price. Where scanning was used,
the scanned price was used as the retail price, even if there was a difference between the shelf price

and the amount scanned.

The results obtained with regard to the percentage of vendors who overcharged and undercharged
are based upon an average across dl three types of buys. Thisdlowsfor an examination of the
number of vendors who overcharge or undercharge for each of the individud types of buys conducted
(safe, partid, minor subgtitution, magjor subgtitution) as well as the overal rate of vendor overcharge
regardless of the type of buy.

Sinceit is not known how often a WIC participant will attempt and actualy make a partia buy or
attempt to subgtitute unauthorized items, only the safe buy was used to derive anationd estimate of
the rate of vendor overcharge. It isimportant to note that the safe buy is not necessarily a control
condition that approximates the true state of WIC vendor transactions. Results obtained across dl
three buys closaly paradle results obtained from the safe buy aone. When results diverge, those
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derived from the safe buy typically gppear to represent alower limit while results obtained from the
combination of al three buys gppear to represent an upper limit.

A. Vendor Overcharges

Aswas true with examining proper FI countersignature procedures, vendor overcharges can be
explained both in terms of arate and afrequency. Therate of vendor overcharging is expressed in
terms of the likely percentage of vendors who would overcharge on asingle round of buys. The
frequency of vendor overchargeis the likelihood that a vendor will overcharge one or more times over
aseries of three buys. When examining the probability of avendor overcharging on any given buy,
therate isthe proper percentage to use.

When the rate of overcharging was examined, 8.7 percent of al WIC vendors overcharged at least
once during the three buys (see Table C-1 in Appendix C; FigureV-1). The frequency of
overcharge is best examined by measuring the percentage of vendors who overcharged only once,
and those that repeatedly overcharged. To examine thisissue, analyss was conducted to determine
the number of vendors that had never overcharged, the number that overcharged only once, and the
number that overcharged more than once. This andysis reveded that 81.9 percent of the vendors
never overcharged, while 18.1 percent of the vendors overcharged one or more times, including 12.4
percent that overcharged once, 4.2 percent that overcharged twice, and 1.5 percent that overcharged
for dl three buys (see Table C-6 in Appendix C). Figure V-2 displays the frequency of repeat

vendor overcharges.
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FigureV-1.
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An andysis was conducted examining vendor overcharge for each type of buy. For the safe buy, only
7.0 percent of al WIC vendors appeared to have overcharged.? In contrast, for the partid buy
condition, 9.5 percent of WIC vendors appeared to have overcharged. For the minor substitution
buys, 9.7 percent of WIC vendors overcharged, and for the mgjor substitution buys, 10.4 percent of
WIC vendors overcharged (see Tables C-2-5, Appendix C). In both types of substitution buys, the
vendors overcharged whether they alowed the substitution or not.

When differencesin overcharge as a function of the type of buy were evauated across WIC vendors
where al buys were completed, differences in overcharge were observed in comparing the four
different types of buys. Vendors appeared more inclined to overcharge during partial and subgtitution
buys than for safe buys. The differences were satidicaly sgnificant between partid and safe buys
and between mgjor subgtitution and safe buys. The difference between minor subgtitution and safe
buys was not satigtically sgnificant (see Table C-23 in Appendix C).

The actud net dollar amount of vendor overcharges was adso examined by taking the total dollar
amount of vendor overcharges and subtracting vendor undercharges. The overdl difference between
total dollar amount of FlIs redeemed and the actud retail price of the foods purchased was
$22,156.75, or an average of $0.21 per vendor. More specifically, 6.8 percent of vendors
undercharged compliance buyers for atota of $14,674.59; an average of $0.14; while 8.7 percent of
vendors (9,287) overcharged compliance buyers $36,831.35, an average of $0.35 per buy (see
Table C-8in Appendix C).

This entailed calculation of vendor overcharge rates using weights that were developed to approximate the national estimate of WIC vendors
using the sample of WIC vendors that participated in the safe buy only, or partial buy only, or minor/major substitutions buy only.
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When undercharge information is removed and data re-analyzed, true overcharge differences were
higher for partid buys compared to al other buys. 1n addition, minor subgtitution and mgor
subgtitution overcharge amounts exceeded safe buy overcharge amounts. Figure V-3 displaysthe

average overcharge amount for each of the four buys.

FigureV-3.
Average Amount of Vendor Over charge by Type of Buy
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The impact of demographic and administrative variables on whether or not a vendor overcharged was also
examined. Those variables that seemed to have a gatidicdly sgnificant relationship to vendor overcharge
are discussed on the following pages.
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1 Overcharge asa Function of Type of WIC Food Package

When differences in vendor overcharge as afunction of type of WIC food package were examined,
vendors gppeared more inclined to overcharge for food packages for women and children than for
infants. More specificaly, infant food packages accounted for 27 percent of overcharges compared

to 37 percent for women and 36 percent for children.

When this estimation process was replicated for the safe, partia, and minor or mgor subgtitution
buys, no satidicaly significant differences in overcharge as a function of food package type could be
identified except for minor subgtitutions, where the difference between woman and infant food
packages was Satigticaly sgnificant across al buys (see Tables C-23- C-27 in Appendix C).

2. Overcharge asa Function of the Use of Scanning Equipment

When vendor overcharge as a function of the use of scanning equipment was examined, fewer
overcharges occurred if avendor had scanning equipment, even if the cashier chose not to scan the
WIC food items. Figure V-4 displays the comparison of vendors use of scanning equipment across
al four buy types (see Table C-10in Appendix C). Statisticdly sgnificant differences were found in
the safe buy for vendors who scanned WIC items compared to vendors who chose not to scan WIC
items or who did not have scanning equipment. The differences were dso saidicdly sgnificant in the
partial buy for vendors who lacked scanning equipment compared to vendors who scanned the WIC
items. Examining the minor subgtitution buy, vendors who lacked scanning equipment gppeared more
likely to overcharge than vendors who scanned. Also in the minor subgtitution buy, vendors who
chose not to use their scanning equipment were more likely to overcharge than vendors who scanned.
The mgor subgtitution buy displayed statisticaly sgnificant differences between vendors who lacked
scanning equipment compared to vendors who scanned WIC items (see Tde C-28- C-32in

Appendix C).




Figure V-4.
Distribution of WIC Vendors Overcharging as a Function of Use of Scanning Equipment Across All
Buys
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3. Overcharge asa Function of Vendor Size

More overcharges occurred for smal-sized vendors compared to medium-sized or large vendors (see
Table C-11 and C-28 in Appendix C; Figure V-5). The same pattern of results was also observed
when the estimates were derived on the basis of the type of buy (see Table C-28- C-32 in Appendix
C).




Figure V-5.
Distribution of WIC Vendors Over charging as a Function of Vendor Size
Across All Buys
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4. Overcharge asa Function of Proper FI Countersignature Procedures

One of the key elements examined was the relationship between following proper FI countersgnature
procedures and the rate of vendor overcharge. Vendors who improperly asked the buyer to sign the
FI prior to entering the purchase price were more likely to overcharge than those who followed the
proper procedures. Again, the same pattern of results is observed when estimates were derived for
each buy type and separately anayzed (see Tables C-28- C-32 in Appendix C). Figure V-6 displays
the digtribution of WIC vendors overcharging by timing of countersgnature (see Table C-12in
Appendix C).




Figure V-6.
Distribution on WIC Vendors Overcharging as a Function of Countersignature Timing Across All Buys
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5. Overcharge asa Function of Providing the Buyer with a Receipt

Failure of the vendor to provide areceipt for the WIC transaction was identified as a predictor of
overcharge in the 1991 WIC Vendor Issues Study. To test this hypothes's, dl vendors who
overcharged (8.7 percent of the total number of vendors) were grouped into two categories, those
that provided areceipt, and those that did not provide areceipt. The study found that of adl vendors,
7.5 percent both overcharged and failed to provide areceipt, while only 1.3 percent of al vendors
overcharged and provided areceipt (see Table C-13 in Appendix C). Almost identica results were
obtained for the safe buy aone as compared to the results across dl three buys. The same pattern of
results also characterized partial and substitution buys (see Table C-28- C-32 in Appendix C).




6. Overcharge as a Function of Other Demographic and Administrative
Variables
The type of FI system and locae were examined as they relate to vendor overcharges. When
examining the type of FI system in which the vendors operated, no differences in overcharge were
observed either across al three buys or with just the safe buy. When locale was examined, atrend
for vendors from metropolitan areas to overcharge more frequently than non-metropolitan vendors

failed to reach sgnificance.

B. Models Describing Factors Contributing to Overcharge

Additiond andysis was conducted in an effort to develop amode describing factors contributing to
the frequency of overcharge. Asaninitid step in this direction, a series of logigtic regression eguations
were generated. Subsequently, the data were reorganized to distinguish between vendors where
errors occurred occasiondly from vendors where errors occurred more frequently. Findly, a series of
multilog analyses were generated in order to better account for repetition in overcharge acrossthe

three compliance buys.

The multilog results appeared to yidd few additiond ingghts, other than to confirm results previoudy
obtained. Results of the multilog andlyds are discussed below, with gatisticaly sgnificant findings
detailed in Tables C-16- C-22 in Appendix C. Models were developed both on the basis of the
variables detailed earlier in this chapter and in accordance with models previousy developed in the
1991 WIC Vendor Issues Study. However, some of the variables used in previous sudies (eg., the
extent to which avendor might have been “busy”) were not collected in this sudy. At the sametime,
new variables were dso introduced in this sudy, such asindication of cashier inexperience. The
following discussion addresses the dynamics of variable interaction and, where gppropriate, the

methodologica limitetions of results obtained.
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1 L ogistic Regression Models

Logidtic regresson is used to generate modd parameter estimates, their sandard errors, tests of the
null hypothesisin which individua regression coefficients associated with each variable in the modd
are equa to zero, aswell astests of overall modd and individud parameters sgnificance. This
technique can aso be used to generate odds ratios describing the ratio of odds for a one-unit change
in the independent variable. The odds ratio for a single regresson coefficient ?sthe quantity exp(f. In
addition, an R-square statistic based on Cox and Snell (1989) describes the proportion of the log-
likelihood thet is explained by the modd. This atigtic will be frequently detailed as a summary
datistic to describe models that were tested.

Logigtic regresson is particularly ussful in eva uating dichotomous outcome variables in its use of
maximum likelihood techniques. The logistic modd can be described mathematicaly as

log(p/1-p)= X?
p=prob(Y=1|X)

where Y is the response outcome (1= presence of overcharge; O=absence), X isthe covariant design
matrix, and ?s the vector of the parameters to be estimated. Essentidly, overcharge was defined as
the dependent binary variable where “1” signified overcharge, and “0” signified the absence of
overcharge. Generdized estimating equations (GEE) were used to develop modes (Zeger and Liang,
1986; Liang and Zeger, 1986).

Consderation was given to examining the individua variable contributions to overcharge. In
Appendix C, Tables C-16- C-22 ligt variables which appear to account for some of the variation in
overcharge. More specificaly, these tables detail relevant variables, R?, odds ratios, overall model
gatistics and p-vaues, and relevant statistics on parameter values.

Failure to provide areceipt, use of scanning equipment, vendor size and not following proper F

countersignature procedures al appear to contribute to overcharge. Over al buys, WIC vendors




who did not provide areceipt were about 10.5 times more likely to overcharge than vendors who
provided areceipt. Interms of the use of scanning equipment, vendors who had no scanning
equipment were about 6.0 times more likely to overcharge than vendors who used scanning
equipment, while vendors who smply chose not to scan (but had equipment) were 4.7 times more
likely to overcharge compared to vendors who used scanning equipment. With regard to the
contribution of vendor size, smal-szed vendors were 4.6 times more likely to overcharge than
medium-sized vendors, and 6.5 times more likely to overcharge than large vendors. Vendors who did
not require the buyer to countersign after the purchase price was entered were 4.9 times more likely
to overcharge than vendors who had the buyer sgn the Fl after the purchase price was entered (see

Table C-16 in Appendix C).

In generd, the relationships described above appeared somewhat attenuated for the safe buys
compared to other buy types, and somewhat stronger for the partia buy. However, receipt provison
appeared particularly important in the minor substitution (see Tables C-17- C-20 in Appendix C).
Other single variable modds andyzed included vendor-to-participant ratio, indication of cashier
inexperience, food package type, and cashiers providing the buyer with incorrect information related
to authorized foods. These models either accounted for only minuscule portions of the variance or
faled to meet dl criteriafor Satistical sgnificance.

Multiple variable modd anayses were conducted for each variable across al buy types. Thetwo
strongest three-variable modds predicting variance were the moded including error in countersignature
timing, failure to provide a receipt, and failure to use scanning equipment (R*=0.212); and the model
containing error in countersignature timing, failure to provide arecept, and smdl vendor Sze
(R?=0.209). Both moddls satisfied criteriafor a satisticaly significant modd acrossdl buy types?®
When afour-variable modd describing overcharge as afunction of countersgnature errors, failure to
provide areceipt, smdl vendor Sze and failure to use scanning equipment when conducting aWIC

transaction was smplified from a 10 parameter modd (where scanning was defined as no scanning

In this context, Betas for medium-sized vendors did not appear to differ from O: when smaller vendors congtituted the reference level
(p=0.06)
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equipment, scanning, or chose not to scan) to a9 parameter model (where scanning was defined as
No scanning versus scanning), it appeared to meet dl criteria for a successful modd (R?=0.213)
across dl buy types (see Table C-21 in Appendix C).

Vendors who overcharged on dl three buys are the most likely to be intentiondlly overcharging the
WIC Program. For each of the three aforementioned models, odds ratios were calculated to examine
the contribution of each individua modd variable when gpplied to vendors who overcharged on dl of
the three buys (see Table C-22 in Appendix C). Each of these modelsis discussed below.

Three-Variable Modd: Vendorswho did not scan, failed to provide arecept, and
violated FI countersignature procedures. When the contribution of individud variables
contained in the above three-variable modd (R°=0.212) were examined, vendors who did not
scan were about three times more likely than their scanning counterparts to overcharge;
vendors who failed to provide a receipt were about seven times more likely to overcharge;
and vendors who violated FI countersignature procedures were over five times more likely to
overcharge;

Three-Variable Model: Small vendors, vendorswho failed to provide a receipt, and
vendorswho violated FI counter signatur e procedures. When the contribution of
individual variables contained in the above three-variable modd (R?=0.209) were examined,
small vendors gppeared about three times more likely to overcharge than medium or large Size
vendors, vendors who failed to provide areceipt were about 7.5 times more likdly to
overcharge; and vendors who violated FI countersignature procedures were about 5.6 times
more likely to overcharge; and

Four-Variable Model: Vendorswho violated FI countersignature procedures, failed
to provide a receipt, small-sized vendor s, and vendor s who did not scan. When the
contribution of individual variables contained in the above four-variable modd (R?=0.213)
were examined, vendors who violated FI countersignature procedures were over five times
more likely to overcharge; vendors who did not provide areceipt were 6.7 times more likely
to overcharge; smdl-sized vendors were approximately 1.5 times more likely to overcharge
than medium or large-szed vendors; and vendors who did not scan were over two times
more likely to overcharge.




Close ingpection of models suggested that some variables may have assumed amediating (or partia
mediating) role. In other words, the effect of one variable on an outcome is lessened when another
variableisintroduced. For example, vendor sizeis assumed to effect overcharging. Often, the effect
of vendor sze on overcharging is mediated by the use of scanning equipment by the vendor. Vendor
Szeis often an indicator of the availability of scanning equipment. Once the mediator variable, use of
scanning equipment, enters the equation vendor size no longer affects overcharging. Thiswould be
regarded as an ingtance of complete mediation. Partia mediation is the case in which the association
from vendor Sze to overcharge is reduced in absolute Sze but is il different from zero when the use

of scanning is controlled.

Baron and Kenny (1986) and Judd and Kenny (1981) have discussed four stepsin establishing
mediaion:

Step 1: Show theinitid variable (X) is corrdated with the outcome (Y). UseY (overcharge)
as the criterion variable in aregresson equation and X (vendor size) asapredictor. Thisstep
establishes that there is an effect that may be mediated.

Step 2: Show theinitid variable (vendor Sze) is correlated with the mediator (scanning). Use
M (scanning) asthe criterion variable in the regression equation and X (vendor Sze) asa
predictor. This step essentidly involves tregting the mediator as if it were an outcome
vaiadle,

Step 3: Show the mediator M (scanning) affects the outcome variable Y (overcharge). UseY
as the criterion variable in aregresson equation and X (vendor sze) and M (scanning) as
predictors. Essentidly, the initid variable X (vendor Sze) must be controlled to establish the
effect of the mediator M (scanning) on the outcome Y (overcharge).

Step 4: Edtablish that M (scanning) completely mediates the X-Y (vendor sze-overcharge)
relaionship: the effect of X (vendor sze) on'Y (overcharge) controlling for M should be zero.
The effects in both Steps 3 and 4 are estimated in the same regression equiation.
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The use of scanning equipment gppears to mediate the contribution of vendor size. Vendor Size does
gppear to condtitute a viable predictor of scanning across dl buy types. And as previoudy described,

scanning is afactor that tends to reduce the frequency and amount of overcharge.

Smilarly, providing areceipt may dso, at least partidly, mediate the influence of lack of scanning, and
vendor sizein overcharge. Both lack of scanning (R?=0.172) and vendor size (R*=0.165) may
facilitate prediction of receipt provison. Vendors who lack scanning equipment are uniformly (across
al buys) much morelikely not to provide areceipt. On average, medium-sized vendors are five times
lesslikely, and large vendors are dmost eight times less likely, than smdl vendors not to provide a

recaipt (see Table C-21 in Appendix C).

From a practicd standpoint, it is easy to understand how these factors influence one another. Vendors
who lack scanning equipment or smply fail to scan are likely not to provide areceipt and may be
more inclined to overcharge. Smilarly, smdl vendors who may lack scanning equipment gppear more
inclined not to provide areceipt and, consequently, may aso beinclined to overcharge. Again, itis
not possible to determine the extent to which overcharge and receipt provision reflects an intentiona

trend to overcharge or smply reflect carelessness on the part of the cashier.

2. Repeat Offender Models

Data were organized to permit andyss of overcharge that could distinguish WIC vendors who
repeatedly violate proper FI countersignature procedures, fail to provide areceipt, or do not use
scanning equipment from vendors who only occasionaly engage in such behaviors (see Table C-
21- C-22in Appendix C).*

When examining overcharges in terms of repeated failure to provide receipts, it was interesting to note

that while the sngle-variable modd describing WIC vendor’ s failure to provide a receipt accounted

4 It should be noted that a substantial attritionin N (18%) was observed in this context since missing data

in any one of the three completed buys effectively warranted elimination of that observation.
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for the most variance (R?=.14); WIC vendors who failed to provide a receipt only once could not be
digtinguished from vendors who dways provided areceipt. More specificaly, vendors who failed to
provide arecei pt once were only about 1.2 times more likely to overcharge than vendors who aways
provided areceipt, while those who did not provide a receipt twice were 2.5 times more likely to
overcharge than vendors who aways provided areceipt. Those that failed to provide areceipt all

three times were 12.8 times more likely to overcharge than vendors who aways provided areceipt.

In terms of WIC vendors who had scanning equipment but repestedly did not use the equipment (R
=.10)° those who used scanning equipment once were 2.8 times more likely to overcharge than
vendors who aways used scanning equipment, those who falled to use scanning equipment twice
were 4.7 times more likely to overcharge, and those who never used scanning equipment were 6.4

times more likely to overcharge.

When examining the failure of cashiersto obtain the buyer’ s Sgnature after the purchase price is
entered on the FI, vendors failing once (R?=.07) seemed to be 1.7 times more likely to be associated
with overcharge, two fallures to properly obtain a buyer’ s countersgnature seemed to be 3.6 times
more likely to be associated with overcharge, and three failures to properly obtain a buyers

countersignature seemed to be 5.5 times more likely to be associated with overcharge.

When examining two-variable models, the results from combining the use of scanning with vendor sze
was again suggestive of a mediation effect; that is, the vendor not scanning invariably diminished the
sgnificance of the contribution of vendor Sze. The best three-variable modd (R*=.212) described
overcharge as afunction of violating Fl countersignature procedures, failure to provide a receipt and
gmdl vendor sze.

It was necessary to re-code this variable into two levels — vendor scanned and vendor did not scan.
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The four-variable saturated model (R?=.213) failed to meet requisite criteria for success, probably
because of the mediation of the “no scanning” variable on vendor size and/or the mediation of fallure

to provide areceipt on scanning.

C.  Vendor Proclivity to Overcharge

In previous studies, no attempt was made to distinguish vendors who overcharged as afunction of
deliberate intent from vendors who overcharged due to random error. One of the factors that can be
examined in this sudy to determine the randomness of overcharge isto look at the vendorsin the
context of undercharging. It seems unlikely that a vendor would intentionaly undercharge the WIC
Program for foods obtained with FIs. More likely, an error was made by the cashier transferring
information from the cash register to the Fl. Because these errors are random, and a cashier would
be aslikely to make an overcharge error as an undercharge error, it seemed appropriate to consider
differences between vendors who consistently overcharged, vendors who may have both overcharged
and undercharged, and vendors who did not overcharge or undercharge. Data were analyzed to
facilitate examination of overcharging by vendors who consstently overcharged and those who
occasondly overcharged. While we can not assume vendors who consistently overcharged are doing
so intentiondly, this group is more likely to intentionaly overcharge than those who occasiondly do

0.

A little over 13 percent of the WIC vendors overcharged at least once but never undercharged, while
alittle over 11 percent of the WIC vendors undercharged at least once but never overcharged. In
contrast, dmost 5 percent of al vendors appeared to both undercharge as well as overcharge. Thus,
the mgority of WIC vendors who overcharged appear to do so consstently. Some of the logigtic
andysis previoudy conducted on overcharging was replicated on the sub-population of vendors who
consstently overcharged. The same results were obtained for this sub-population as were found for
the generd vendor population who overcharged: failure to provide areceipt, violating Fl
countersignature procedures, smal vendor size and failure to scan appear as datigticaly sgnificant
associated variables (see Table C-22 in Appendix C).




D. Findings Related to Undercharge

One of the more interesting findings of the 1991 WIC Vendor Issues Study was the amount of
undercharging that occurred. As noted previoudy, it islikely that vendor undercharging is afunction
of carelessness on the part of the cashier entering the purchase price on the WIC F. In this study, the

phenomenon of vendor undercharge was aso examined.

In terms of the vendors who undercharged, 6.8 percent of al vendors undercharged buyers across
three completed buys (see Table C-1 in Appendix C). Of the vendors where three buys were
completed, 83.7 percent never undercharged, 13.4 percent undercharged once, 2.3 percent
undercharged twice, and 0.6 percent undercharged al three times (see Table C-6 in Appendix C).

When the three buy types were examined independently, 7.0 percent of vendors undercharged during
the safe buy, 5.5 percent of the vendors undercharged during the partial buy, 7.8 percent of vendors
undercharged during the minor substitution buy, and 8.2 percent of the vendors undercharged during a
magjor substitution buy (see Tables C-2- C-5in Appendix C).

When the amount of undercharge was examined by type of buy, the largest amount of undercharge
was present in the minor substitution buy (see Table C-8 in Appendix C). Figure V-7 displays the

average dollar amount of undercharge for each buy type.

When undercharging across the three completed buys as a function of type of buy was satisticaly
evauated, sgnificantly less undercharge was observed for vendors during partid buys versus minor
substitution buys (see Table C-32 in Appendix C).




Average Amount of Undercharge by Type of Buy

FigureV-7.
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Individual variables appeared to play alesser role in whether vendors undercharged as compared to

those who overcharged. For example, no satigticaly significant differences in undercharge were

found as afunction of food package type when examined over dl three buys. However, when the

safe buy condition aone was anayzed, vendors appeared to undercharge on the infant food package

less often than they did on the child food package, and when the partid buy condition alone was

andyzed, vendors appeared to undercharge on the child food package less often than they did on the
woman food package. No satisticaly significant differences in undercharge by food package type

emerged for vendors alowing minor or mgjor subgtitutions (see Tables C-33- C-37 in Appendix C).

One of the aress of interest was to compare those vendors using scanning equipment with those not

scanning. For analysis across al three completed buys, less undercharge was observed for vendors
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who used scanning equipment compared to those who did not, either because they had no scanning
equipment or because they chose not use scanning equipment. \When each buy was separately
andyzed, the use of scanning equipment appeared less likely to be associated with undercharge (see
Table C-38 in Appendix C).

Additiona analysis was conducted to examine undercharge as a function of usng scanning eguipment
across each of the four types of buys. Statidticaly sgnificant differences were found in the safe buy
between vendors who used scanning equipment compared to vendors who either lacked scanning
equipment or chose not to scan. The differences were aso datidticaly significant in the partia buy for
vendors who did not have scanning equipment compared to vendors who had this equipment and
chose to scan or chose not to scan. Similarly, in the minor substitution buy, vendors who lacked
scanning equipment appeared more likely to undercharge as compared to vendors who used scanning
equipment. The mgor subgtitution buy displayed satistically sgnificant differences between vendors
who lacked scanning equipment and vendors who used scanning equipment (see Tables C-39- C-42
in Appendix C).

Across dl three completed buys, the frequency of undercharge was greater among small vendors than
medium- or large-szed vendors and greater among medium-sized vendors than large vendors. In
safe, partid, and minor subgtitution buy conditions, the frequency of undercharge was greater among
smal vendors than medium- or large-sized vendors (see Tables C-38- C-42 in Appendix C). Figure
V-8 displays the ditribution of vendors who undercharged by size of the vendor.
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FigureV-8.
Distribution of WIC Vendors Under charging asa Function of Vendor Size
AcrossAll Buys
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E. Approximating a National Estimate of Overcharge

Because of the cost implications associated with vendor overcharge abuse, analysis was conducted to

derive estimates of overcharge as a proportion of total 1998 WIC redemptions.

The derivation of an overcharge rate for 1998 examined the effects of additiona partia and minor
subgtitution buys. While it was possible to determine how different types of buys affected vendor
compliance with WIC Program requirements, it was not possible to determine the frequency with
which these different types of buys naturally occur. In other words, whileit is possible to determine
that vendors appear more inclined or likely to overcharge during a partia rather than asafe buy, it is
not possible to determine a nationd estimate for the frequency of partia buys. Because datawere
unavailable to determine the frequency of partid and subgtitution buys nationaly, the methodol ogy
precluded the ability to estimate overcharge optimally. However, it was possible to develop an

approximation of nationa estimates.




Estimates of overcharge were developed for severd different conditions. First, when the rate of
overchargeis calculated as the average across safe, partial, and subgtitution buys, it is 1.6 percent®
across the country. This caculation is only advanced for comparative purposes since, in the absence
of information describing the actud, red life rate of partia and subgtitution buys, it is not possible to
accurately or adequately represent this activity. Estimates of overcharging as a percent of total
redemptions were a0 derived using the safe buy done. While information describing WIC vendor
redemption activity was incorporated into the sampling plan, it was not possible to determine an
individua vendor’s annua WIC redemption rate. Therefore, the overcharge rate was initialy
caculated for the safe buy as the smple ratio of overcharge to redeemed amount multiplied by the
weight for the safe buy. Thiswas determined to be 0.9 percent’ of the total national redemptions.

Because the safe buy condition was the first of three buys, and because some vendors ceased
operations or were terminated from the Program during the study, afew vendors were eventualy
eliminated or excluded from remaining buys. Therefore, it seemed gppropriate to give some
congderation to the andlyss of safe buys for the population of WIC vendors who actudly were
included in al three buys. Accordingly, 0.8 percent of the total 1998 WIC vendor redemptions could
be attributed to overcharge.®

Another analys's was conducted which incorporated some information pertaining to a derived estimate
of amonthly redemption rate that was associated with a given vendor. More specificaly, information

on monthly redemptions for al active vendors was collected from States in order to develop the

sampling plan.

States reported vendor redemption data for various time periods, varying from one recent month for

For a sample of 4537 compliance buys equivalent to 35,584 WIC vendors, where the amount of overcharge was calculated to be

$12,277.12, and the amount redeemed was calculated at $762,153.41 for one (average) buy presumed to be more or less representative of all
vendors buy.

For a sample of 1545, equivaent to 35,527 WIC vendors, where the amount of overcharge was calculated to be $6738.02, and the amount
redeemed was calculated as $782,548.69 for one buy presumed to be representative of any one given buy across the country

For a sample of 1513, equivaent to 35,586 WIC vendors, where the amount of overcharge was calculated to be $6,593.17, and the amount
redeemed was calculated as $785,073.35 for one buy presumed to be representative of any one given buy across the country.
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annud totals. All datawas converted into one-month averages. Zero dollars or missng entries were
reported for about 750 of the 41,000 vendorsin the universe frame. Additiondly, another 11 percent
had total redemptions of $100 a month or less. Other WIC vendors had very large monthly
redemptions. While the average monthly redemptions reported were alittle over $7,000 per vendor,
there were 34 vendors with reported average monthly redemptions of $100,000 or more. Although
these data gppeared fairly consstent within each State, data may be very incondgstent from one State
to another. The sum of al the reported redemptions information was about $287 million per month;
converting that gives an annud totd of $3.44 billion.

Thisinformation was used initidly only to control the slection of vendors within sample PSUSs, but it
was not used in PSU selection process. Asthe PSUs did not cross State boundaries, the information
was adequate to control the sample vendor selections through an implicit Stratification of vendors

within sample PSUs.

In computation of anational estimate, a monthly redemption proportion was computed as the monthly
redemptions associated with a given vendor divided by the total monthly redemptions across dl
vendors. This vaue was then multiplied by the rate of overcharge to yield an overcharge estimeate
adjusted by “monthly redemptions.” An adjusted ratio describing (adjusted) overcharge as a
percentage of total redemptions was then computed as 0.8 percent.’

Although cdculations using the totd monthly redemption proportion incorporates more auxiliary
information, thisinformation lacks precision. Therefore, results obtained should be regarded as
another prospective estimate rather than an improvement upon other estimates described.

For a sample of 1600, equivaent to 36,908 WIC vendors, where the amount of overcharge was calculated to be $6,341.70, and the amount
redeemed was calculated at $770,088.78 for one buy presumed to be representative of any one given buy across the country.
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Results described in preceding sections suggest that overcharge is more prevaent and is actudly
higher in partid buy and substitution buy conditions. Partid buys appeared to be the most coslly,
even when undercharge costs were included. Results obtained aso suggest that the amount of
undercharging was greatest when associated with minor subgtitution buys. True overcharge
differences (which excluded undercharge) were aso high for partia buys compared to safe buys.

Minor substitution buy overcharge amounts also exceeded safe buy overcharge amounts.

In conclusion, when the overcharge rate is calculated solely on the basis of the safe buy, it appearsto
be between 0.82-0.86 percent. Results obtained suggest that the frequency and magnitude of
overcharge associated with partia and substitution buys considerably exceeds estimates of overcharge
among safe buys. When the rate of overchargeis calculated as the average across safe, partid, and
subgtitution buys, it is 1.6 percent, twice the rate derived on the basis of overcharge for the safe buy

among the population of vendors where dl three buys were completed.

F. Approximating a National Estimate of Under charge

While the loss associated with WIC overcharge has important implications for the WIC Program, the
“gain” associated with undercharge can easily be overlooked. In order to examine the full extent of
dollar loss to the WIC Program, an anadysis was conducted to derive estimates of undercharge asa
proportion of total 1998 redemption. Aswas true with the caculation of the overcharge rates, the
data required to estimate total undercharging optimally was not available, but it was till possible to

develop an gpproximation of a nationa estimate.

When the rate of undercharge is calculated as the average across safe, partial, and subgtitution buys, it
is 0.6 percent.® As with overcharges, estimates of undercharging as a percent of total redemption
were aso derived from the safe buy. In addition, while information describing WIC retall redemption
activity was incorporated into the sampling plan for the 1998 studly, it was not possible to determine
an individua vendor’s annual WIC redemption rate. Therefore, the undercharge rate was initialy

10 For a sample of 4537, equivaent to 35,588 WIC vendors, where the amount of undercharge was calculated to be $4891.53, and the amount

redeemed was calculated as $762,153.41 for one buy.
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caculated for the safe buy as the smpleratio of undercharge to redeemed amount multiplied by the
weight for the safe buy. This was determined to be 0.4 percent.™ Thisis about one haf the estimate

across dl three buys.

When the rate was examined for only those vendors for which al three buys were completed, the
undercharge as a percent of total redemption was 0.4 percent of the 1998 total food grant budget.™
When data were andyzed by incorporating some information regarding the estimated monthly
redemption rate, the rate changed very little. In computation of anationa estimate, a monthly
redemption proportion was computed as the monthly redemption associated with a given vendor

divided by the total monthly redemption across al vendors™®

In concluson, when the undercharge rate is caculated soldly on the basis of the safe buy, it appearsto
be about 0.4 percent. Results obtained suggest that the frequency and magnitude of undercharge
associated with substitution buys congderably exceeds estimates of undercharge among safe and
partia buys. When the rate of underchargeis caculated as the average across safe, partid, and
substitution buys, it is 0.6 percent, twice the rate derived on the basis of undercharge for the safe buy
sub-population of vendors for which al three buys were completed.

This chepter examined the rates of overcharge and undercharge. Additiona information can be found
in Appendix C. It aso described models that were developed in this study to predict overcharge.
The next chapter will describe the rate of minor and mgor substitutions accepted by WIC vendorsin
this study.

11
For a sample of 1545, equivalent to 526 WIC vendors, where the amount of undercharge was calculated to be $2802.55, while the amount

redeemed was calculated as $782,548.69 for one buy.

12 )
For a sample of 1531, equivalent to 35,576 WIC vendors, where the amount of undercharge was calculated as $2849.02, and the amount

redeemed was calculated as $785,073.35 for one buy.

13 )
For a sample of 1527, equivalent to 35,123 WIC vendors, where the amount of overcharge was calculated to be $2802.55, and the amount

redeemed was calculated as $770,088.78 for one buy.
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CHAPTER VI

Findings Related to Vendor Acceptance of Substitutions

This chapter examines the results of buyers attempts to substitute unauthorized food items for those
designated on their WIC FIs. Unlike overcharges and adminigrative errors, subgtitutions require the
involvement of both the participant and the vendor. This study did not attempt to determine the
frequency of participant-initiated subgtitutions asit is not known how many or how often WIC
participants attempt to subgtitute unauthorized items for their WIC authorized food items. The
purpose of this study was to determine how many WIC vendors would accept subdtitutions if they
were initiated by the buyer.

Aswas noted in Chapter 11, aminor or mgor subgtitution was attempted during the third compliance
buy at each WIC vendor. A minor substitution was defined as an attempt by a buyer to obtain
unauthorized foods that fall into the same food category as the WIC-authorized foods. For example,
buyers were asked to purchase unauthorized ceredls and juice in place of the WIC-authorized ceredls
and juices. A mgor substitution was defined as the buyer attempting to obtain afood or non-food
item that fdls outsde of the food categories authorized by WIC. An example of a mgor subgtitution
would be the buyer attempting to obtain sodainstead of juice or canned pastainstead of peanut
butter.

To ensure that vendors were given the benefit of the doubt with regard to subgtitutions and to avoid
any confusion about whether an item being presented for purchase was actudly an authorized food
item, buyers followed standardized buying procedures when attempting a subgtitution.  For minor
subdgtitutions, buyers were given alist of unauthorized ceredls and juices (e.g., Coco Puffs® and Hi-
C®) to obtain in place of the WIC authorized foods. These items were clearly not WIC-authorized
foods, nor wasit likely that a cashier would have been confused about the brand. For example,
buyers did not attempt to purchase an unauthorized cered with a name smilar to that of an authorized
cered (e.g., Trix® as compared to Kix®). For mgor subgtitutions, buyers again were given alist of
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unauthorized foods to substitute (e.g., soda, pretzels, cheese doodles, and canned pasta), none of
which could be construed to be smilar to the authorized WIC food item.

Once the unauthorized items were selected, buyers were told to present the items to the cashier and

to indicate that they wished to purchase them using their WIC Fls. If the cashier questioned the
purchase or stated that they could not obtain the items with the Fl, the buyers were ingtructed to
return the unauthorized food items without comment and obtain the correct authorized food item.
Buyers were prohibited from giving any reasons for the subdtitution, such as*“my child won't egt the
WIC cereds’, that might influence the cashier to alow the subgtitution. Half of the substitution buys
were designated as minor subgtitutions, and half designated as mgor subgtitutions. Minor substitutions
were examined separately from mgjor substitutions, and gppropriate weights for each of the two types
of subgtitution buys were applied. For both minor and mgjor substitution buys, the weighted WIC

vendor count was 36,908

A. Overall Results Related to Substitution Buys

Data were analyzed to describe the percentage of subgtitutions alowed. Asdisplayed in Figure VI-1,
when each buy was examined,™ 34.7 percent of vendors permitted minor substitutions. Where mgjor
substitutions were attempted, 3.7 percent of vendors permitted the substitution to occur.

14 842 observations in the sample of minor substitutions were read, while 733 observations in the sample of mgjor buy observations were

read.

B Using weights specific to that buy type (e.g., weights for buy type 3A or for buy type 3B).
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FigureVI-1.
Outcome of WIC Vendors Accepting Buyer-I nitiated Substitutions by Type of Substitution
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B. Relationships Between Type of Substitution and Vendor and State
Demographics and Administrative Errors
The study examined the relationship between vendor acceptance of subgtitutions and demographic
profiles of the vendors and State food instrument systems.  In addition, the relationship between
vendors who committed adminigtrative errors and vendor acceptance of substitutions was examined.
Data were examined by type of subgtitution permitted and some significant differences were found.
Below is adescription of the relationships between type of subgtitution permitted and vendor and
State demographics, as well as the relationship between type of subgtitution permitted and

adminidrative errors.

1 Reationship between Use of Scanning Equipment and Type of Subgtitution

Data were andyzed to examine the relationship between the use of scanning equipment and the type
of subgtitution. As noted above, among vendors where a minor substitution was attempted, 34.7
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percent of the vendors allowed minor subgtitutions. However, it was surprising that among vendors
where aminor substitution was attempted, those vendors with scanning equipment were the most
likely to dlow minor subgtitutions (see Figure VI-2). Of the vendors using scanning equipment, 38.2
percent alowed aminor subgtitution. Among the vendors that had scanning equipment, but chose not
to scan WIC items, 31.3 percent allowed a minor substitution. Among those vendors that did not
have scanning equipment, 27.9 percent allowed minor subgtitutions. When a contrast andysiswas
conducted, the difference in dlowed substitutions between vendors who had no scanning equipment
and vendors who used scanning equipment was significant (see Table D-6 in Appendix D).

FigureVI-2.
Outcome of WIC Vendors Accepting Buyer-Initiated Minor Substitution by Vendor's
Use of Scanning Equipment
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WIC vendors dlowing buyer-initisted mgor subgtitutions was aso examined as a function of use of
scanning equipment. Among vendors who used scanning equipment for WIC food items, only 2.2
percent allowed mgor substitutions. Among vendors who chose not to scan WIC items, 10.7
percent allowed mgor subgtitutions. Among vendors who had no scanning equipment 7.0 percent

alowed mgor substitutions (see Figure VI-3). When a contrast analysis was conducted to determine
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sgnificance across specific cdls, WIC vendors who had no scanning equipment alowed significantly
more mgjor subgtitutions than WIC vendors who used scanning equipment (see Table D-7in
Appendix D). It should be noted that this study did not examine the ability of scanning equipment to
flag unauthorized food items.

FigureVI-3.
Outcome of WIC Vendors Accepting Buyer -I nitiated Major Subgtitution by Vendor's
Use of Scanning Equipment
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2. Relationship between Vendor Size and Type of Substitution

WIC vendors alowance of buyer-initiated minor and mgor subgtitutions was examined as a function of
vendor size. Significant differences were not found among minor substitutions and vendor Sze.
However, vendor Sze was associated with mgjor subgtitutions. Among WIC vendors where amgor
subgtitution was atempted, smal-sized vendors appeared most likely to alow mgor subgtitutions: 6.9
percent of the smal-szed vendors dlowed a mgor subgtitution while only 2.6 percent of the medium-
Szed vendors and 2.1 percent of the large-sized vendors allowed a mgjor substitution (see Figure VI-
4). A contrast analyss was conducted to determine significance across specific cdls. The andyss
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found that smal vendors gppeared to sgnificantly differ from those vendors of medium and large Size
(see Table D-7 in Appendix D).

Figure VI-4.
Outcome of WIC Vendors Accepting Buyer-Initiated Major Substitution by Vendor Size
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3. Relationship between Cashier Familiarity and Type of Substitution

Familiarity with a WIC transaction was aso examined for association with alowing minor and mgjor
subdtitutions. No significant difference was found between minor subgtitution and cashier unfamiliarity.

However, lack of familiarity with WIC transactions was associated with alowing mgor substitutions.
Of the vendors where amgor substitution buy was attempted, a substitution was dlowed at 10.4
percent of the vendors where a cashier indicated he/she was unfamiliar with aWIC transaction and at
only 3.2 percent of the vendors where no indication was given that the cashier was unfamiliar with
WIC transactions (see Figure VI-5). A contrast analysis found that a cashier’s unfamiliarity with WIC
transactions was significantly associated with dlowing buyer-initiated mgor subgtitutions (see Table
D-7 in Appendix D).
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FigureVI-5.
Outcome of WIC Vendors Accepting Buyer-Initiated Major Substitution
by Cashier Experience
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4. Relationship between Locale and Type of Substitution

When data were examined to determine if vendor alowance of minor and mgjor subgtitutions was
associated with vendor locae, no significant associations were found. Among vendorsin a
metropolitan location, 34.7 percent allowed a minor substitution and 35.6 percent of vendorsin a
non-metropolitan location dlowed aminor subgtitution. In regards to mgjor subgtitutions, among
vendorsin a metropolitan location, 4.3 percent dlowed amgjor subgtitution and 2.3 percent of
vendors in a non-metropolitan location alowed a mgor subgtitution.

5. Relationship between Type of Food I nstrument System and Type of
Substitution

Neither mgor nor minor substitutions were found to be significantly associated with the type of F
system used by the State. Among vendors located in States with an open Fl system 34.5 percent
alowed a minor subgtitution while 35.6 percent of vendors located in States with a vendor-specific F
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system alowed aminor subgtitution. Regarding mgor subgtitutions, among vendors located in States
with an open Fl system only 3.7 percent dlowed a substitution and 5.4 percent of vendors located in
States with a vendor-specific Fl system alowed a mgor subgtitution.

6. Relationship between Administrative Errorsand Type of Substitution

Data were also examined to determine whether minor or major substitutions were associated with
adminigtrative errors. Insufficient stock, not following proper FI countersignature proceduress, and
asking the buyer to pay cash in addition to the FI were not sgnificantly associated with either minor or
magor subgtitutions.  Vendors offering rainchecks was not significantly associated with aminor
subdtitution, but was significantly associated with whether avendor would adlow amgor subgtitution,
in the sense that none of the vendors offering a raincheck dlowed a mgor subdtitution. Although the
number of vendors offering araincheck was quite smdl, it is noteworthy that these vendors, which
were likely out of stock for a WIC authorized food item, provided araincheck instead of alowing a
substitution for the out-of-stock food item.

During the course of conducting the compliance buys, asmal number of vendors asked the buyer to
accept the subdtitution of an unauthorized food item for an authorized food item. This usudly
occurred when the vendor did not carry a particular food item. Where three buys were completed,
one percent of the vendors asked buyers to accept unauthorized items in substitution for the WIC-
authorized foods they had attempted to obtain during at least one of the three buys.

This chapter examined the frequency of vendors dlowing buyer-initiated minor and mgor subgtitutions
and how acceptance of buyer-initiated minor and mgor substitutions varied by vendor and State
demographics and adminigtrative errors. Appendix D presents additional information regarding the

findingsin this chapter.




CHAPTER VII

Conclusion and Discussion

The 1998 WIC Vendor Management Study presents information about the extent to which authorized
WIC vendors may be violating program requirements when conducting WIC transactions. However,
samply examining the statistics does not provide a complete picture of the issues and chalenges facing
FNS and WIC State agencies as they attempt to prevent vendor fraud and abuse in the WIC
Program and to develop improved methods to detect vendor violations. In this chapter, some of the
key findings are discussed in terms of the challenges facing the WIC Program and the opportunities
that may be explored to improve State vendor management systems.

A. Challenges Facing WIC State Agencies

One of the chdlenges facing WIC State agencies is obtaining reliable estimates of the outcome of
WIC transactions by participants. Although this study can make reliable estimates regarding the
number of vendors who overcharge the WIC Program and/or alow participants to subgtitute
unauthorized foods for their WIC authorized foods, it was not possible to expand on these estimates
using rdliable transaction data. The results of this study must be viewed in their proper context, in that
while the data reflect the variety of possible WIC transactions, they do not necessarily reflect the
variety in the proportion that actualy occurs. For example, there are no data on the number of
participants attempting to substitute unauthorized food items, nor are there data on the number of
participants transacting their FIsto obtain only a portion of their authorized foods. In addition, the
study was limited in that it was unable to measure the impact of vendor familiarity with the WIC
participant on whether or not subgtitutions were dlowed. Theseissues and their impact on the study

results are discussed bel ow:
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Developing reliable estimates of substitution among WIC participants. Whilea
congderable number of vendors dlowed minor subgtitutions, and aminima number dlowed
magor substitutions, there are currently no reliable estimates of how often WIC participants
attempt to subgtitute unauthorized items for itemslisted on their FI. The fact that 34.7 percent
of the WIC vendors alowed the compliance buyers to make minor substitutionsis somewhat
meaningless without areliable estimate of how often participants attempt these subgtitutions.
The sameistrue for the 3.7 percent of vendors who alowed maor substitutions. Unless
estimates of the actua frequency of such subgtitution attempts can be obtained, the true extent
of the problem can not adequately be defined.

I dentifying the cause of WIC vendor overcharging. Theissue of vendors overcharging
the Program must be examined beyond smply counting the number of vendors overcharging.
Exploring the reasons for vendor overcharges provides a context for detecting and preventing
this problem. For example, the presence of both overcharging and undercharging may be an
indication that errors are committed by the cashier who is viewing the register and then
transferring price information onto the Fl. To examine thisissue, areview was conducted of
al vendor overcharge transactions reported in this study. Results showed that 27 percent of
the overcharges appeared to be aresult of the cashier trangposing numbers, such as recording
91 centsingtead of 19 cents. However, because there was no way to determine if the
transpogition was accidenta or purposeful, no conclusions could be drawn from this
examination. Therefore, it is unknown exactly how much vendor overcharge can be
attributed to smple mistakes by the cashier, and how much can be attributed to purpossful
attempts to overcharge the Program.

Quantifying the extent to which participants purchase only a portion of their WIC
food package. A second issue related to determining the extent of vendor overchargesisthe
proportion of vendors who overcharged during the partial buy. If aparticipant does not
purchase dl of their WIC foods, it ismore likely that an overcharge will occur. Because
current State FI systems using aFl have no method to verify how much of the food package
was purchased during atransaction, there are no reliable data to determine the extent to which
a participant decides to purchase only a portion of their WIC food package. It is, therefore,
difficult to know the extent of the problem without knowing how often a partid buy takes
place.

Egimating theimpact of vendor familiarity with theindividual WIC participant on
vendor fraud and abuse levels. While the 1998 WIC Vendor Management Study made
extensive efforts to use data collectors that matched the demographic characterigtics of the
WIC population being served by a vendor, the data collectors only had three opportunities to
conduct a WIC transaction with each vendor. Therefore, it is unknown if results of
subgtitution buys might have been different if the buyer had shopped at the vendor for alonger
period of time and thus become familiar to the vendor. It is possible that more subdtitutions
would have been dlowed if the vendor was more familiar with the individual WIC participant.
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B.  Opportunitiesfor WIC State Agencies to Use Study Findingsto Improve
Vendor Management Systems

Even with the key challenges to the study noted above, the study results still present a number of
opportunities for improving State vendor management systems. The association of various vendor
demographics and practices with overcharging and substitutions may provide WIC State agencies
with key information about how to prevent or detect vendor fraud and abuse. These opportunities are
discussed below.

1 Encouraging vendor sto use enhanced technology may help to prevent
substitutions and over char ges.

The use of technology may be essentid in preventing vendors from overcharging or dlowing
subgtitutions of unauthorized foods. Certain technologies were observed by the compliance buyersin

some vendors that would work to prevent these problems. These technologiesincluded:

Vendor use of scanning equipment that identifies W1 C purchases by Univer sal
Product Codes (UPCs). In some vendors where the data collectors tried to substitute
unauthorized foods, the scanning system detected the attempt and refused to dlow the
cashier to process the transaction. These types of scanning systems have the UPC codes
of al WIC-gpproved food items in an accessible database linked to the scanning system.
When a cashier identifies the purchase as a WIC transaction through the inputting of a
specia code or pressng agpecia cash register key, the system automatically accessesthe
UPC data and matchesit to the transaction. If the product codes do not match, the
cashier is derted to the problem and the transaction is hated. If properly handled by the
cashier, the participant would then be required to exchange the food item for onethat is
approved. The use of UPC scanning codes may be one of the most effective methods by
which vendors can prevent their cashiers from dlowing minor subdtitutions, as most of the
vendors alowing minor subdtitutions had scanning equipment. However, usng UPC
scanning codes may not be as effective in preventing mgor subgtitutions, as 51 percent of
the stores dlowing mgor substitutions did not have scanning equipment.




Vendor use of cash register systemsthat print the amount of the purchase
directly on a personal check. During the compliance buys some data collectors noted
that some cash registers were cgpable of printing the total amount of a purchase on a
personal check. Because many States Fls are Smilar to a persona check, it may be
possible to use this technology to print the purchase price of the WIC items directly onto
the Fl. If thiswere possible, the errors in both overcharging and undercharging
attributable to cashier error in recording the price could be significantly reduced.

Although these two technologies have the potentid to assst WIC State agenciesin preventing
overcharges and subgtitutions, it must be remembered that larger vendors may be more likely to have
the resources to afford scanners and the capability to link UPC codes to WIC authorized food items.
Smaller vendorsin both urban and rurd areas may not find it cost-effective to ingdl the scanning
equipment or to program the system to flag non-authorized WIC food items. WIC State agencies
may need to provide incentives to vendors to encourage use of scanning equipment and
implementation of UPC-WIC approved flagging systems, particularly focusing on vendors with high
WIC redemptions. Itisgenerdly believed that if these technologies were used by al vendors, the
overdl rates of overcharging and substitution would likely drop. The WIC Program would need to
reassess traditional vendor monitoring practices to determine what type of vendor oversight would be
needed in an environment where dl vendors use scanning systems and have developed a system to

flag WIC-approved food items.

2. Using WIC Program participantsto assist in monitoring WIC vendor
transactions may help to prevent vendor overcharges.

Although participants do not gain anything when a vendor overcharges the WIC Program, they may
have much to lose. In Stuations in which funding shortfalls result in some gpplicants being placed on
waiting lists, losses due to vendor overcharges are directly respongible for preventing some gpplicants
from receiving program benefits. Consequently, State agencies may want to consder encouraging
participants to play amore active role in monitoring WIC transactionsin two key areas.




C.

Requesting participantsto insist on signing Flsonly after the purchase price has been
entered. Vendors who asked the data collectors to sign the WIC Fl prior to entering the
purchase price were about four times more likely to overcharge than those vendors who had the
participant sign the Fl after the purchase price was entered. By educating participants about how
vendor overcharges may affect the level of Program participation and asking participants to indst
on sgning the Fl only after the purchase price has been entered, WIC State agencies may be able
to reduce the opportunity for aWIC vendor to overcharge the Program.

Requiring vendorsto provide, and participantsto request, receiptsfor WIC transactions.

Vendors who did not provide areceipt to the data collector were 10 times more likely to
overcharge the Program than those providing areceipt. It may be difficult for State agenciesto
require vendors to always provide the participants with receipts, but some loca agencies have had
success in encouraging participants to ask for receipts for WIC transactions and to provide these
receiptsto loca agency staff. By requiring vendors to provide areceipt, and asking participants
to insst on areceipt, the WIC State agencies may provide adisincentive for vendors to
overcharge.

Conclusion

The 1998 WIC Vendor Management Study provides important information related to the extent to

which vendors overcharge the WIC program and alow substitutions of unauthorized foods during

WIC transactions. In addition, the study identifies some of the key demographic and programmatic

factors that may be associated with vendor violations. Ongoing efforts by FNS and WIC State

agencies to improve vendor management practices and to address some of the factors associated with

vendor fraud and abuse will likely result in continued improvements in WIC vendor management

systems.
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