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1. Introduction

Data on consumer payment choice show that more than 70 percent of U.S. consumers carry the
following payment instruments: cash, credit cards, debit cards, and paper checks; and over 50
percent own a prepaid card: see Greene and Stavins (2018, Fig. 2). Moreover, consumers tend to
own duplicates of the same payment instrument. For example the same authors report that in
2017, three-quarters of consumers owned two or more credit cards, and one-fifth owned six or
more (the median was three cards).

However, owning a particular payment instrument does not imply that consumers actually
use it to pay for their in-person purchases. As this article shows, most consumers restrict their use
of payment methods to a smaller subset of the payment instruments that they own. In fact, this
research shows that 13.1 percent of consumers use only one payment method, which constitutes
the highest payment concentration level. These findings apply to consumers who own credit and
debit cards and make in-person purchases from seven major merchant categories that are most
likely to accept cash, checks, credit, debit cards, and prepaid cards, so the decision which payment
instrument to use lies on the consumer side.

This article has two goals: first, to conduct an empirical investigation of consumers” multiple
use of payment instruments; second, to demonstrate how the widely-used measures of concentra-
tion and inequality can be applied to capture the degree of concentration or diversification of the
use of payment instruments for in-person purchases. This investigation is important because, in
an era when new payment methods are introduced, policymakers and innovators need to know
to what degree a newly-introduced payment method will increase the variety of payment meth-
ods that are actually used for in-person purchases, or, whether it will it simply replace existing
payment methods.

The research that is described in this article introduces a novel approach to measuring payment
concentration, which is sometimes (in the literature on payment cards) referred to as the degree
of “homing”. Instead of just counting the number of payment instruments that are used by each
consumer, this research applies widely-used measures of concentration and inequality in order

to generate indices of payment concentrations. These indices reflect better consumers” choice of



whether to concentrate their payments on one or several payment instruments. The derived pay-
ment concentration indices are needed for addressing policy questions that are related to the effect
of introducing new payment methods on consumer use and adoption of new payment methods.

The data that are analyzed in this article reveal diverse consumer preference for the use of mul-
tiple payment methods. This raises the following question: Why do some consumers concentrate
all of their payments for in-person purchases on a single instrument, whereas others use multi-
ple payment methods for their in-person purchases? The main advantages of concentrating all
payments on a single payment instrument are that it simplifies record keeping, facilitates tracking
expenses and spending, limits the need for multiple funding sources, and also generates one bill
(immediate settlement in the case of cash).

The main advantages of using multiple payment instruments to pay for in-person purchases
are that they allow for selecting different payment instruments according payment dollar amount,
type of good/service, and merchant type. In addition, using multiple methods allows for diver-
sification of the source of funding among different payments and the timing of funding: Cash is
immediate; debit is same day; and credit is delayed to the end of the billing or borrowing cycle.

This article is organized as follows. Section 2 provides a short review of the literature on hom-
ing. Section 3 briefly describes the overall patterns of consumer use of payment instruments for
in-person purchases. Section 4 describes the data. Section 5 tests “inertia” effects in consumer
payment choice. Section 6 defines measurements of concentration and inequality in the use of
payment instruments and applies them to respondents who recorded their payment choice for
in-person purchases. Section 7 presents payment concentration regression results. Section 8 con-

cludes.
2. Short review of the literature on “homing”

Studies on credit and debit cards often use the term “homing” to distinguish between buyers who
choose to pay with one payment card (single-homing) from buyers who pay with multiple cards
(multi-homing). In general, there are two types of single-homing: single-homing on a card type

(credit, debit, or prepaid); and single-homing on a card network (Visa, Mastercard, Discover, or



American Express).

Instead of using term “homing,” this article uses the term “payment concentration”, for the
following two reasons: First, I measure concentration not by just counting the number of payment
instruments that are used, but also by the number of payments that are made with each payment
instrument. Second, other payment instruments—such as cash, checks, and prepaid cards—are
also included in this study.

In the economics literature, several authors have analyzed single-homing in card payments.
This literature is not surveyed here because it does not cover homing on non-card payments, see
Snyder and Zinman (2008) and references therein. Hyytinen and Takalo (2004) analyze payment
concentration behavior with respect to all payment media (which include cash and phone in ad-
dition to all payment cards) among young people (ages 15 to 28) in Finland. In contrast, I analyze
data on the U.S. adult population (18 and older). Klee (2008) uses scanner data from grocery stores
to analyze the use of cash, checks, credit cards, and debit cards. Cohen and Rysman (2013) analyze
scanner data but their research cannot distinguish payments that are made with credit cards from
purchases that are paid for with debit cards.

In this article I broaden their analysis in two ways: First, I analyze individual consumers’ in-
person payment behavior in seven main merchant categories that also include grocery stores. Sec-
ond, the analysis treats credit, debit, and prepaid cards as separate payment instruments. Clearly,
there is a cost to this extension because scanner data allow researchers to analyze large samples
(some with over a million transactions), whereas diary surveys can collect only a few thousands
of payment observations.

Perhaps, the main difference between this article and the above literature is that this paper
proposes a novel approach for how to compute and estimate individual consumers” degree of

payment concentration by applying widely-used measures of concentration and inequality.
3. Consumer use of payment methods for in-person purchases

This section describes and characterizes the overall patterns of consumers” use of the five main

payment instruments (cash, check, credit card, debit card, and prepaid card) for in-person pur-



chases from seven merchant types that are most likely to accept all these payment methods. The
merchant categories (coded 1 to 7) are:

1. grocery stores, convenience stores without gas stations, pharmacies;

gas stations;

sit-down restaurants and bars;

fast food restaurants, coffee shops, cafeterias, food trucks;

1

general merchandise stores, department stores, other stores;

general services: hair dressers, auto repair, parking lots, laundry or dry cleaning, etc.; and
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arts, entertainment, recreation.

The data that are used to construct Table 1 are described in Section 4. Table 1 contains more
payment observations than the subsamples that are used in the remainder of this paper, because
Table 1 describes the use of payment methods in general and disregards whether the respondents
adopted or actually possessed all of the five payment methods.

The top two rows in Table 1 show that 38 percent of in-person payments are made with cash,
followed by 30.8 percent paid with debit cards and 26.5 percent with credit cards. However, in
terms of dollar value, 37 percent are paid with credit cards followed by 30.7 paid with debit cards.
Thus, although most payments are made with cash, these payments tend to be low value. Rows 3
to 6 show that checks are used for high value payments with a median of $57.44. The median cash
payment is $8.35.

The bottom seven rows in Table 1 show how merchants are paid according to the composition
of payment methods. Half of the payments made to merchant 4 (fast food restaurants, coffee
shops, cafeteria, food trucks) are in cash. Payments for services (merchant 6) are dominated by
cash (61.2 percent), where checks are used for 10 percent of the payments. Grocery stores and
pharmacies (merchant 1) are almost equally balanced among the three main payment methods:
cash (32.6 percent); credit (27.1 percent); and debit (35.8 percent).

Because of the low use of checks and prepaid cards (see the first row in Table 1), most of the
analysis in this paper focuses on the three main payment instruments: cash, debit cards, and credit

cards.

'Merchant type 5 also includes online shopping, which is not relevant for this research because all of the payment
observations are restricted to in-person purchases only.
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4. Data, variable selection, and coding

The study of consumer payment choice at the point-of-sale (POS) involves a classification of pay-
ment methods such as cash, credit cards, debit cards, paper checks, and prepaid cards. Data
on “how consumers pay” are collected by consumer surveys in which consumers list all of the
payment instruments they possess (adopt) and whether and how they use them at the POS. In
particular, diary surveys record—either in real time or by the end of each day—all consumers’
payment-related activities including: dollar amount; spending type; merchant type; and payment
method, as well as money transfers in general and ATM cash withdrawals in particular.

The data are taken from the 2016, 2017, and 2018 Survey and Diary of Consumer Payment
Choice (SCPC and DCPC).2 Both, the SCPC and the DCPC are representative samples of U.S.
consumers. The DCPC records transactions during three consecutive days. Transactions include
purchases, bill payments, ATM withdrawals and deposits. Respondents’ three day diaries were
evenly distributed throughout the months of October 2016, 2017, and 2018 in a way that resem-
bles a three-period overlapping generations model.® In order to increase the number of payment
observations in the sample, I combine the 2016, 2017 and 2018 data to obtain 3 x 3 days of reported
payments for each respondent who participated in all three diaries during 2016, 2017, and 2018.

Both, the SCPC and the DCPC have a large number of variables that describe a variety of
demographics and transactions. Most of the variables are taken from the DCPC, which records
actual transactions. I also restrict the analysis to “in-person” (in-person = 1) payments and then
further restrict to 15,118 payments that were made by 1143 respondents in seven main merchant
categories (merch = 1,2,...,7). Other relevant variables include: “amnt” (the dollar amount
of each payment); age; gender; household income; the number of people in the household; and

education.

’The survey and the diary are conducted in collaboration of the Federal Reserve Banks of Atlanta, Boston, Richmond,
and San Francisco. The data and assisting documents (codebooks) are publicly available for downloading from the
Federal Reserve Bank of Atlanta website: https://www.frbatlanta.org/banking-and-payments/consumer-payments.
aspx, and are summarized in Greene and Stavins (2019) and Kumar and O’Brien (2019). Similar surveys are conducted
by the Bank of Canada, see Henry, Huynh, and Welte (2018). The data and the R-code that were used in this analysis are
available for downloading from the author’s web page: www.ozshy.com. Binomial logit regressions and multinomial
regressions were estimated using the mfx and the multinom function in the nnet R-packages.

*Jonker and Kosse (2009) compare payment diaries with different time lengths and find that shorter diaries yield
more accurate information due to “survey fatigue” which leads respondents to under-report their payment activities.
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https://www.frbatlanta.org/banking-and-payments/consumer-payments.aspx
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From the SCPC, I use four binary variables—"chk_adopt”, “cc_adopt”, “dc_adopt”, and
“svc_adopt”’—that indicate whether a respondent carries (adopts) checks, credit card, debit card,
and stored-value (prepaid) card, respectively. Out of the 15,118 payments, 94 percent were made
with the three main payment instruments (pi = 1,3,4,): “cash”, “credit card”, and”debit card.”
Therefore, most of the analysis is restricted to the sample of respondents who adopted the three
main payment instruments—credit and debit cards and cash, which is assumed to be adopted by
all respondents—during 2016, 2017, and 2018. Finally, I restrict the sample to respondents who
made at least three purchases during their 3 x 3 diary days. This yields a sample of 8570 payments
for in-person purchases that were made by 753 respondents.*

The sample statistics are displayed in Table 2. The highest purchase amount—$15,050—was
made at merchant type 5: general merchandise stores, department stores, other stores. The second-
and-third-highest payment amounts were $4762.64 and $3000, respectively. The column labeled
Value (trimmed) are values that are based on a subsample that excludes respondents in the top

and bottom 1 percent of household income.
5. Regressions on previous payment choice: Testing “inertia” effects

For the purpose of this research, the term “inertia” is used to capture a consumer’s tendency
to choose to pay with the same payment method as the consumer’s previously-used payment
method. Subsection 5.1 tests this effect with three payment choice binomial “inertia” regressions.

Subsection 5.2 applies a multinomial regression to test the “inertia” effects.

5.1 Binomial logit regressions

The dependent variable of the first regression is choice of cash (1 or 0) as a function of whether the
respondent chose to pay cash also for her previous purchase (also 1 or 0). The second regression
tests the same effect of how the choice of paying with a credit card is affected by whether the
respondent paid with a credit or debit card for the previous purchase. The third regression tests

the same for the choice of paying with debit cards.

*For the sake of completeness, subsection 6.4 computes payment concentration using five payment instruments
which will be based on a much smaller sample of respondents who also carry (adopt) checks and prepaid cards and
who made at least five payments during their 3 x 3 diary days.



Other independent variables include: payment amount; the seven merchant types listed in
Section 3; year that the payment was made (relative to 2016); and demographic variables.”> To be
able to regress each payment choice on each respondent’s previous payment choice, I removed
the first payment of each of the 753 respondents from the sample, which yields 7691 payment
observations.

Formally, consider the first binomial regression model of the choice of paying cash:

Cash; = a; + B Cash_lagged, + S4Log(amount), + SyMerchant_type, + 3y Year;
+ 6{HH_ income; + 04 Age, + dcGender; + dyWork; + BsHousehold _size; (1)

+ dprMarital _status; + d gEducation,;.

The index 7 applies to each in-person purchase payment i = 1,...,7691 of the payment obser-
vations that are characterized in Table 2. For the second regression, replace Cash; with Credit;
and replace Cash_lagged, with Credit lagged, and with Debit lagged,. For the third regression,
replace Cash; with Debit; and replace Cash_lagged, with Debit lagged, and with Credit lagged,.
The “lagged” variables (1 or 0) refer to whether the respondent paid with cash (similarly, with
credit or debit) for her previous purchase. The /5 coefficients apply to transaction characteristics,
and the ¢ coefficients apply to the demographics of the payer.

Table 3 presents the marginal effects for each regression. The column “Cash” shows that the
probability of paying cash increases by 0.32 if the consumer chose to pay cash for the previous
purchase.

The columns “Credit” and “Debit” show that this effect is substantially higher for card pay-
ments. More precisely, paying previously with a credit card increases the probability that the next
purchase will be paid with a credit card by 0.40; and that probability declines by 0.17 if the pre-
vious payments was with a debit card. Similarly, paying previously with a debit card increases
the probability that the next purchase will be paid with a debit card by 0.40; and that probability

decreases by 0.22 if the previous purchase was made with a credit card. These findings reveal that

>Credit card fees (or subsidy via “cash-back” programs) may also influence consumers’ overall use of credit cards,
see Zinman (2009) and references therein. These fees are not included in the regressions because the data do not include
information on the exact fee or reward that consumers pay or receive for each specific transaction.



the inertia effects are card-type specific rather than “plastic” specific. We can conclude that buyers
who pay credit are more likely to pay credit on their next purchase and that buyers who pay debit
are more likely to pay debit on their next purchase.

Table 3 also presents the marginal effects with respect to the type of merchant to whom the
payment was made. The reference merchant type is grocery stores and pharmacies. Therefore,
the table shows that the probability of paying cash increases by 0.20 if the purchase is made at a
restaurant or bar instead of paying for groceries or at a pharmacy (reference level). The probability
of paying cash for general services increases by 0.47; the probability of paying credit declines by
0.13; and the probability of paying debit declines by 0.21 relative to the reference merchant.

Finally, an increase in the payment amount reduces the probability of paying cash and in-

creases the probabilities of paying with credit or debit cards.
5.2 Multinomial logit regression

Consider a multinomial version of the three binomial logit regression models defined in (1).
PL; = o; + B Pl lagged; + B4Log(amount), + ¢ other;, (2)

where other; is a vector of the remaining variables specified in (1). The dependent variable PI; and
the independent variable PI lagged, refer to the payment instrument used (cash, credit, or debit)
for transaction 7 and the previous transaction, respectively.

The top two rows in Table 4 display the regression coefficients of how previous use of credit
and debit cards and the logarithm of the payment amount affect the choice of paying credit and
debit for a subsequent transaction (cash is taken to be the reference payment instrument). Lagged
credit is a much stronger predictor of credit card payment compared with lagged debit (coefficient
2.2563 versus 0.1474). Similarly, lagged debit is a much stronger predictor of debit card payment
compared with lagged credit (coefficient 1.8779 versus 0.3006). These findings reconfirm the con-
clusion that was derived from the three binomial logit regressions: The payment inertia effects are
card-type specific rather than “plastic” specific.

The coefficients of Log amount are positive: The probability of paying with a credit card rela-

tive to cash and the probability of paying with a debit card instead of cash both increase with the
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payment dollar value.

The bottom two rows in Table 4 present the marginal effects: The probability of paying with
a credit card (relative to paying cash) increases by 26 percent if the respondent paid with a credit
card for her previous purchase. Similarly, paying with a debit card increases the probability that
the respondent will pay debit card on her next purchase by 28.6 percent. With respect to the two
negative marginal effects, paying debit reduces the probability that the next purchase will be paid
with a credit card by 10.8 percent. Similarly, paying credit reduces the probability that the next

purchase will be paid with debit by 10.5 percent.
6. Measuring concentration of the use of payment instruments

This section applies widely-used measures of concentration and inequality to quantify consumers’
choice of whether to concentrate all their payments on few (or one) payment methods, or whether
to use multiple payment methods.® The bottom four rows in Table 2 display the medians of the
three measures that are analyzed in this section when applied to this sample of consumers. The
last row shows the percentage of consumers who fully concentrated all their in-person purchase

payments on a single payment instrument.

6.1 Motivating and defining a measure of payment concentration

To motivate the use of concentration measures, consider two consumers and two payment instru-
ments: say, cash and debit cards. Consumer A makes two payments: one with cash and one with
a debit card. Consumer B makes five cash payments and one debit card payment (a total of six
payments). If we count just the incidence of use of each payment method by each consumer, we
would conclude that both consumers use all available payment methods (cash and debit cards).
However, such a conclusion omits important information that consumer B is mostly a cash user,
with an occasional use of debit cards. The concentration measures defined below would indicate
significant differences in the use of payment instruments between these two consumers.

Denote by T; the total number of in-person transactions (payments) made by respondent ¢

®Curry and George (1983) analyze and compare several concentration indices that can be used to measure market
concentration, some of which will be applied in the analysis that follows.



during the respondent’s 3 x 3 diary days. Also, let t/Z, t¢, and tP denote the number of payments
made with casH, Credit card, and Debit card, respectively. Hence, tZH + tic + tZD = T;. Therefore,

respondent ¢’s shares of use of each of the three payment methods are given by

H tfl C tzc and D tiD (3)
S, = — S = —, s7 = —,
(3 1‘%7 (3 E K3 E

where s + s¢ 4+ sP = 1.
6.2 Measuring the HHI by volume with three payment instruments

Define the Herfindahl-Hirschman Index (HHI) for in-person payments that are made by respon-

dent i as the sum of the squared payment shares
Hy=H(s{',s750) = ()2 + (s7)° + (7). (4)

The highest concentration is obtained when a respondent uses only one payment method for all
transactions. For example, H(1,0,0) = H(0,1,0) = H(0,0,1) = 12 = 1. The lowest concentration
is obtained when a consumer equally divides all transactions among the three payment instru-
ments, in which case, H(3,%,%) = 3(3)? = 1. Therefore, with three payment instruments, all
concentration levels must be in the range % < H; <1.

The histogram in the top panel in Figure 1 depicts the distribution of respondents” payment
concentration levels for the 753 respondents who made at least three payments during their diary
days. This histogram shows a sharp jump (discontinuity) at the concentration level H = 0.95,
above which the HHI of 13 percent of the respondents is between 0.95 and 1. In fact, all of these
13 percent used only one payment method for all of their in-person purchase payments. For the
top panel in Figure 1, the median concentration level is 0.574 and the average is 0.634. Of the 13
percent of the respondents who used only one payment instrument, 21.4 percent used cash only;
33.2 percent paid only with credit cards; and 45.4 percent paid only with debit cards.

Figure 2 plots the HHI concentration levels where respondents are sorted on the horizontal
axis according to the number of in-person payments (volume) that they made during their 3 x

3 diary days. For the sake of clarity, Figure 2 excludes six respondents who made 30 or more
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payments. The linear regression line of concentration levels as a function of respondents’ total
number of purchases that is drawn in Figure 2 yields a statistically significant but very small
negative coefficient. It shows that the observed concentration levels slightly decrease with the
volume (number) of payments that respondents made during their diary days.

The important observation from Figure 2 is that there are some respondents who made more
than 20 payments and who used only one payment instrument. Therefore, high concentration is
not limited to respondents with a small number of payments. However, the dispersion at each
number of transactions (illustrated by multiple vertical dots for each number of payments) hints
at the weak negative correlation between payment concentration and the number of payments
that respondents make that is indicated by the negatively sloped regression line (the correlation

coefficient is -0.151).

6.3 Measuring HHI by dollar value

Equation (3) defines the shares of use of payment instruments based on total volumes: t7, t¢', and
tP were defined as respondent i’s total number of payments made with cash, credit, and debit
cards, respectively. However, an alternative definition would be to measure t7, 7', and tP by the
total dollar amount that consumer 7 spends using cash, credit, and debit cards, respectively. In
this case, (3) and (4) measure concentration in terms of consumers’ allocation of dollar spending
among the three payment instruments.

The middle panel in Figure 1 shows that 21 percent of the respondents exhibit HHI concen-
tration levels between 0.95 and 1 when payment shares are measured in dollar value instead of
volume of payments. Computations show that 13 percent of the respondents fund their in-person
purchases on a single payment instrument (HHI equals 1). The lowest respondent’s HHI with

respect to dollar value is 0.334 and the highest is 1. The median HHI is 0.725 and the average is
0.721.

6.4 Measuring the HHI by volume with five payment instruments

The histogram in the bottom panel in Figure 1 depicts the distribution of respondents” payment

concentration levels for the 244 respondents who adopted all five payment instruments (cash,
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checks, credit, debit, and prepaid cards) and who each made at least five payments during their
diary days (a total of 3092 payments). This histogram shows a smaller jump (discontinuity) at the
concentration level H = 0.95, above which the HHI of 8 percent of the respondents is between
0.95 and 1. In fact, all of these 8 percent used only one payment method for all of their in-person
purchase payments. For the bottom panel in Figure 1, the median concentration level is 0.5298
and the average is 0.5741.

The histogram for the five payment instruments is provided mainly for the sake of complete-
ness given the fact that less than 6 percent of the payments were made with checks and prepaid
cards. Perhaps the most important finding from the analysis of the five payment instruments is
that—for the 8 percent of the respondents who used only one payment instrument—17.4 percent
used cash only; 42.7 percent paid only with credit cards; and 39.9 paid only with debit cards. None
of these respondents used checks or prepaid cards to pay for all of their transactions.

This finding shows that for respondents who carry all five payment instruments, checks and
prepaid card are used either infrequently, or for a short period of time. For example, a consumer
who received a prepaid gift card in 2016 may have used it until the card ran out of funds. Instead
of reloading the card (which bears a fee), this consumer may have switched to cash, credit, or debit

card.
6.5 Other concentration measures

Another widely-used concentration index is the K-firm concentration ratio I*: the sum of the
market shares of the K-largest firms in the market. Because most in-person purchases are paid
with only three payment instruments, the analysis in this section focuses on I}: the share (by

volume or value) of the payment instrument that was used the most by respondent i. Formally,

Iil = max{sfl,szc,slp , (5)

where the market shares s, s¢, sP are defined in (3). Applying the I} that is defined in (5) to the
sample of 753 respondents that were described in Table 2 yields I} concentration levels between
1 (the lowest possible concentration) and 1 (the highest possible concentration), with median 0.71

and average 0.72 when measured by volume. Measuring payment shares by dollar value, I}
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ranges between 0.358 and 1, with median 0.835 and average 0.798.

The third index is a measure of inequality among the use of payment instruments by each con-
sumer. Applying the Gini index” to the same sample of 753 respondents yields G; levels between 0
(lowest inequality) and 1 (highest inequality), with median 0.67 and average 0.68, when measured
by volume. When payment shares are measured by dollar value, G; ranges from 0.039 (lowest) to
1 (highest inequality), with median 0.83 and average 0.76.

Finally, as expected, the three indices of concentration and inequality (H;, Iil, and G;) are
highly correlated across all the 753 respondents: The correlation coefficients are: p(H;, G;) = 0.945,
p(H;, I}) = 0.966, and p(G;, I}) = 0.963.

7. Concentration level regressions

Figure 1 reveals that consumers are heterogeneous with respect to their choice of whether to di-
versify or concentrate their use of payment instruments for in-person purchases. The regressions
below investigate whether consumers” degree of payment concentration is related to any demo-

graphic, volume, or value of payments characteristics. Consider the following regression model:

HHI; = o; + dyvolume; + drvalue; + d;hh_income; + dsage; + dgmale;
+ dwnot_employed, + dghh_size; 4 dy/not_married; (6)

+ dsome_college; + dpassoc; + dpBA; + dyMA or_higher,

where i = 1...753 indicates a unique respondent in the sample that was described in Table 2. The
dependent variable HHI; is respondent ¢’s concentration level (4).

Table 5 exhibits two regression results for the regression model (6). The column HHI (full)
displays the regression coefficients based on the entire sample of 753 respondents that were de-
scribed in Table 2. The column HHI (>10) is based on a subsample that is restricted to the 381
respondents who each made more than 10 payments during their 3 x 3 diary days.

Being not married (relative to married) decreases the HHI index by 0.036; male (relative to

female) increases the HHI by 0.028: Gender and marital status have very small influences on

"See, https:/ /en.wikipedia.org/wiki/Gini_coefficient. Based on the sample described in Table 2, the Gini coefficient
was computed using the Gini function in the ineq R-package.
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concentration. Age has a very small negative effect on concentration. Education level does not
have any statistically significant effect on payment concentration. Finally, the adjusted-R? in both
regressions are extremely low, which reflects large dispersion among respondents with respect to
their payment concentration level.

Overall, the weak influences with respect to total volume and value of payments as well as
consumer demographics that are exhibited in Table 5 have important implications: Consumers’
preferences or need to concentrate or diversity their use of payment methods are not related to
readily observable variables. Instead, the preference for concentrating or diversifying the use
payment methods can be viewed as a separate characteristic that may be related to how consumers

handle their own finances in general and how they fund their payment instruments in particular.
8. Discussion

This article develops a method for tracking and analyzing consumers” multiple use of payment
instruments for in-person purchases. The novelty of this approach is the empirical application of
concentration and inequality indices to measure how consumers diversify or concentrate their use
of the payment instruments that are available to them.

A natural question to ask is whether the results of this analysis overestimate or underestimate
consumers’ payment concentration. Overestimation may be a consequence of the limitation that
the diary survey tracks consumers for only three days. On the other hand, this analysis tracks three
days for three different years (a total of nine days) which probably mitigates the short-tracking-
period effect.

However, there are two good reasons to believe that the analysis may be underestimating
payment concentration: First, the analysis excludes respondents who do not have credit or debit
cards: Having less choices necessarily implies a higher concentration. This restriction to respon-
dents who have both credit and debit cards is necessary for this analysis as otherwise consumers
cannot diversity their use of payment instruments. Note that consumers with no cards tend to use
mostly cash and are therefore highly concentrated. Second, supply-side constraints may induce

consumers to pay with their less-preferred payment instrument. For example, consumers who
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prefer to concentrate all of their payments on credit cards in order to obtain card rewards, may

not be able to do that if a merchant refuses to accept credit cards.
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Variable Cash Check  Credit Debit Prepaid

Volume share (%) 38.0 2.3 26.5 30.8 2.4
Value share (%) 18.4 12.3 37.0 30.7 1.5
Average payment amount ($) 18.31 204.49 52.92 37.85 23.95
Median payment amount ($) 8.35 57.44 26.06 20.99 12.57
Highest payment amount ($) 6420.00 19020.40 5325.00 15050.00  193.05
Lowest payment amount ($) 0.06 2.00 0.38 0.28 0.30
Volume share merchant 1 (%) 32.6 1.9 27.1 35.8 2.6
Volume share merchant 2 (%) 35.9 2.0 26.8 33.6 1.6
Volume share merchant 3 (%) 37.1 2.0 34.6 24.5 1.8
Volume share merchant 4 (%) 499 0.7 20.3 26.1 2.9
Volume share merchant 5 (%) 28.3 4.3 32.9 32.5 2.0
Volume share merchant 6 (%) 61.2 10.0 14.8 13.7 0.2
Volume share merchant 7 (%) 37.6 1.5 25.8 32.1 3.0

Table 1: Patterns of consumers’ use of payment instruments for in-person purchases.

Notes: The table is based on observations of 14,904 in-person payments that were made by 1374
respondents from merchant types 1 to 7 that are defined in Section 3. The displayed five columns
correspond to 98.5 percent of all payments for in-person purchases from merchant types 1 to 7.
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Variable Value Value (trimmed)

Number of payments 8570 8316
Number of respondents 753 732
Average payment amount (3$) 34.66 34.52
Median payment amount ($) 16.37 16.23
Highest payment amount ($) 15050.00 15050.00
Lowest payment amount ($) 0.25 0.25
Cash share (%) 34.4 34.4
Credit card share (%) 28.4 27.8
Debit card share (%) 37.2 37.8
Median HH income ($) 78000 78000
Highest HH income ($) 1200000 330000
Lowest HH income ($) 0 2200
Median age 53 53
Oldest age 83 83
Youngest age 20 20
Male share (%) 459 46.3
Not employed (%) 28.3 28.4
Median HH size 2 2
Not married (%) 34.1 34.3
High school or less (%) 124 124
Some college (%) 15.7 15.7
Associate degree (%) 15.4 15.6
BA degree (%) 32.0 31.6
MA degree or higher (%) 24.6 247
Median HHI 0.57 0.58
Median Gini 0.67 0.67
Median I* 0.71 0.71
HHI=Gini=I'=1 share (%) 13.1 13.4

Table 2: Sample statistics for in-person purchases that were made by consumers who owned credit, and
debit cards.

Notes: The table is based a subsample that is restricted to respondents who actually have (adopted) credit,
and debit cards, and made at least three payments during their 3 x 3 diary days. The column that is
labeled Value (trimmed) are values that are based in a subsample that excludes respondents in the top and
bottom 1 percent of household income. Median concentration data are based on volume. I} is the share of
the payment instrument that was used the most by respondent .
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Cash Credit Debit
MarEff Sig MarEff Sig MarEff Sig

Previous/Cash 0.320 ***

Previous/Credit 0.406 *** -0.227  x*
Previous/Debit -0.174  *** 0.400 ***
Log payment amount -0.213 0.109 *** 0.107 ***
Merch/Gas station 0.007 0.071 ** -0.044 *
Merch/Restaurant, bar 0.202 = -0.000 -0.130 ***
Merch/Fast food, coffee shop 0.083 *** -0.022 -0.048 *
Merch/General store -0.011 0.048 * -0.053 *
Merch/General service 0.478 *** -0.136  *** -0.211  **=
Merch/ Arts, entertain recreation 0.161 ** -0.061 * -0.066

Year /2017 0.087 ** -0.034 -0.045
Year/2018 0.080 ** -0.048 . -0.030
Household income 0.000 0.000 ***  -0.000 ***
Age 0.005 **  -0.002 ***  -0.004 ***
Gender/Male 0.001 0.023 * -0.022
Work/Not employed -0.005 0.029 * -0.024
Household size 0.022  **= -0.007 -0.013 *
Marital /Not married 0.044 ** -0.027 * -0.019
Education/Some college 0.019 0.017 -0.031
Education/Assoc degree -0.059 ** 0.030 0.041
Education/BA degree -0.073  *** 0.122 = -0.023
Education/MA or higher -0.086  *** 0.167 **  -0.050 *

Table 3: Marginal effects of three payment choice binomial logit “inertia” regressions.

Notes: Each regression is based on observations of 7691 payments that were made by 753 respondents.
(***), (**), (*), and (-) correspond to the 0.1, 1, 5, and 10 percent significance levels, respectively.
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Intercept Lagged credit Lagged debit Logamount

Credit coefficients ~ -2.5165 2.2563 0.1474 1.2159

Debit coefficients ~ -0.6259 0.3006 1.8799 1.0101
Credit marginal effects 0.2601 -0.1088
Debit marginal effects -0.1053 0.2862

Table 4: Coefficients and marginal effects of previous payment choices multinomial “inertia” regression.

Note: The regression results are based on observations of 7691 payments that were made by 753
respondents, where cash is the reference payment instrument. All eight coefficients are statistically
significant at the 0.1 percent significance level (***).
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HHI (full) HHI (>10)

Variable Coefficient Sig Coefficient Sig
Intercept 0.752350  *** 0.713503  ***
Total number of payments -0.000012 -0.000009
Total value of payments -0.004909  *** -0.000642
Household income -0.000000 0.000000

Age -0.001396  * -0.002650  **
Gener/Male 0.028225 . 0.023935
Work /Not employed 0.009547 0.037586
Household size 0.000583 -0.003148
Marital /Not married -0.036125 * 0.001877
Education/Some college 0.026190 0.058710
Education/Associate degree ~ -0.010568 0.007799
Education/BA degree 0.018615 0.024288
Education/MA or higher 0.011686 0.022206
Number of respondents 753 381
Adjusted R? 0.034956 0.007418

Table 5: Respondents’ concentration level regressions on demographic variables and on respondents’ total
volume and total value of in-person payments.

Notes: The full sample has 753 respondents (observations) that are described in Table 2. The reduced
sample is restricted to 381 respondents (observations) who each made more than 10 payments during the
3 x 3 diary days. (***), (**), (*), and (-) correspond to the 0.1, 1, 5, and 10 percent significance levels,
respectively.
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Figure 1: Histograms of payment instruments HHI concentration levels.

Notes: Top: HHI concentration levels by volume. Middle: HHI concentration levels when payment shares
are measured in dollar value (instead of volume). Bottom: 244 respondents who each made at least five
payments (a total of 3092 payments) with five payment instruments (cash, credit, debit, check, or prepaid
card). The top two histograms are based on the data that are described in Table 2.
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Figure 2: Payment instruments HHI concentration levels as function of the number of payments.

Notes: Figure depicts the payments of the respondents who are described in Table 2 and excludes six
respondents who made 30 or more payments. For each volume of payments, (*) indicates HHI averages
and (A) indicates medians.
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