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ABSTRACT

We investigate how banking market competition, informational opacity, and sensitivity to
shocks have changed over the last three decades by examining the persistence of firm-level rents.
We develop propagation mechanisms with testable implications to isolate the sources of persistence.
Our analysis suggests that different processes underlie persistent performance at the high and low
ends of the distribution. Our tests suggest that impediments to competition and informational
opacity continue to be strong determinants of performance; that the reduction in geographic
regulatory restrictions had little effect on competitiveness; and that performance remains sensitive
to regional/macroeconomic shocks. The findings also suggest reasons for the recent record
profitability of the industry.
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I. INTRODUCTION

Over the last three decades, the banking industry witnessed significant changes in regulation,
technology, and financial engineering techniques. Restrictions on deposit prices and geographic
expansion were lifted while the regulatory focus shifted toward capital adequacy standards and
prompt corrective action. The computer revolution and advances in financial engineering altered the
way that banks serve their customers and manage risks. This paper considers banking industry
responses to these innovations. In particular, we examine changes in banking product market
competition, informational opacity, and sensitivity to regional/macroeconomic shocks over the last
three decades.

We study the evolution of the banking industry by conducting nonparametric analyses of 1)
the time-series patterns of the banking industry’s persistence of firm-level rents, and 2) the sources
of this persistence. An industry’s persistence of firm-level rents, henceforth denoted by
“persistence,” is the tendency for individual firms to remain in the same place in the industry’s
performance distribution. Persistence should reflect the existence of impediments to product market
competition and informational opacity in an industry because both of these factors generate market
power and allow firms to perform consistently at the high end or low end of their industry’s
performance distribution. Without market power, relatively high performance by a firm would be
eliminated reasonably quickly as other firms enter its local market, imitate its transparent techniques
or strategies, bid for its most profitable customers, or bid up the price of its managerial talent.
Similarly, no firm would perform consistently at the low end of the distribution in the absence of
market power. Such a firm would be forced by competitive pressures to exit the industry or imitate
the strategies or bid for the customers and managers of the firms performing at the high end of the
distribution.

To the extent that regional shocks are serially correlated (ex post), firms in a region subjected
to a string of positive shocks would tend to remain in the high end of the performance distribution,

provided that entry into the region is not instantaneous and costless. Analogously, firms in a region
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subjected to a string of negative shocks would tend to remain in the low end of the distribution,
provided that regional exit is not instantaneous/costless. Similarly, if firms are unable to adjust their
portfolios or to enter/exit the industry quickly and costlessly in response to changing macroeconomic
conditions, firms with high risk or procyclical returns may perform consistently in the high end of
the performance distribution during protracted economic expansions and perform consistently in the
low end of the distribution during protracted downturns.

We find that U.S. banking industry persistence has increased substantially over the last three
decades. Interestingly, the largest increases in persistence have occurred in the recent “boom” period
between 1993 and 1997 when aggregate bank performance was at record levels. These upward shifts
in industry persistence imply one or more of the following possibilities: 1) product markets have
become less competitive; 2) the banking industry has become more opaque, and/or 3) the banking
industry has become more sensitive to regional/macroeconomic shocks.

Further exploration reveals that persistence at the high end of the performance distribution
has markedly different time series patterns than does persistence at the low end of the distribution,
although persistence at both ends of the distribution was relatively high in the boom period. In
particular, persistence at the high end of the distribution climbed over the entire time period and
accelerated in the boom period, while persistence at the low end dropped in the early 1980s and
climbed steadily thereafter. The pattern of persistence at the low end of the distribution is consistent
with deposit rate deregulation of the early 1980s having increased the competitiveness of banks at
the low end of the distribution, reducing the ability of poorly performing banks to survive. The
finding that persistence at both ends of the distribution was relatively high in the boom period is
consistent with some common factors influencing persistence during these years.

To conduct our nonparametric analysis of the sources of persistence in the banking industry,
we first develop several alternative propagation mechanisms that may generate persistence. The set

of mechanisms consists of three “performance source mechanisms” and one “risk position
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mechanism.” Each performance source mechanism is based on a source that drives performance,
differs across banks, and is relatively stable over time. Candidates considered for sources of bank
performance include 1) local market power derived from impediments to product market
competition, 2) informational opacity, and 3) regional/macroeconomic shocks. The risk position
mechanism is based on differences in risk/return profiles across banks that are stable over time.

We also develop testable implications of each mechanism for various groups of banks
classified by either a performance source or by an accounting-based measure of bank risk. By testing
the implications of each mechanism for the pre-boom period (1970-1992) and for the boom period
(1993-1997), where persistence in general and bank profits were at historically high levels, we
determine why persistence has increased over time and address the questions raised above about how
the industry has evolved over the last three decades.

Perhaps surprisingly, our results suggest that local market power derived from barriers to
entry caused by regulatory restrictions on branching and expansion did not influence relative bank
performance. Other impediments to product market competition, such as local market concentration,
appeared to influence relative bank performance more at the low end than at the high end of the
distribution of returns. In contrast, we find that market power derived from informational opacity
affected relative bank performance more at the high end of the distribution. These findings hold
regardless of whether we use data from the pre-boom or the boom periods. Overall, our results
suggest that the removal of geographic restrictions on competition had little effect on the
competitiveness of the banking industry and that economic rents achieved due to other sources of
market power have not been competed away over time.

The evidence also suggests that bank performance remains sensitive to
regional/macroeconomic shocks. Geographic expansion and the adoption of financial engineering
techniques do not appear to have reduced this systematic portion of bank risk. Moreover, it appears

that the increase in persistence in the boom period was due in part to banks with riskier positions on
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the risk/return frontier benefitting from the extraordinarily protracted economic expansion.

Industrial organization economists have used the concept of industry performance persistence
of firm-level rents to evaluate differences in competitiveness across industries due to product market
power and informational opacity. Mueller (1977) demonstrated that firm-specific rents generally did
not quickly converge to the industry average rent level.! More recently, Cubbin and Geroski (1987),
Waring (1996), and Roland (1997) measured persistence by using the average speed at which firm
level rents converge towards an industry average--a lower average speed of convergence would
imply higher performance persistence.” In addition, Waring (1996) considered whether industries
that are highly concentrated or relatively opaque have relatively slow speeds of convergence of firm
profits to the industry average. His empirical tests suggested that persistence was higher in those
industries that were more highly concentrated or more opaque.

This paper differs from these previous persistence studies in four significant respects. First,
rather than considering the speed of convergence for firm level profits to an average profit level for
the industry, we build upon nonparametric measures of persistence that have been used to study
mutual fund performance (e.g., Brown, Goetzmann, Ibbotson and Ross 1992, Goetzmann and
Ibbotson 1994, Brown and Goetzmann 1995). Second, we define and examine “winning
persistence” at the high end of the performance distribution separately from “losing persistence” at
the low end of the distribution. Third, as discussed above, we investigate the time series patterns of
persistence. Fourth, we develop models of persistence propagation mechanisms and testable
implications of such mechanisms for various subgroups of banks. The propagation mechanisms

suggest that differences in concentration and informational opacity wirhin an industry generate

'Mueller (1977) did not define a metric for industry persistence of firm-specific rents nor did he
investigate the sources of such rents.

*Roland (1997) decomposed a firm’s performance persistence into the tendency for various revenue
and cost categories to persist, but did not explain the exogenous sources which would lead to persistence of
these accounting categories.
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persistence rather than differences in concentration and opacity across industries, as is sometimes
implicitly assumed in the industrial organization literature (e.g., Waring 1996).

In Section 1II, we develop our nonparametric measures of winning and losing persistence. In
Section III, we present and discuss the time series patterns of persistence for the US banking industry
over the 1970-1997 period. The propagation mechanisms and their testable implications are
formalized in Section IV. In Section V, we test these mechanisms using banking industry data over
the pre-boom (1970-1992) and boom (1993-1997) periods. Section VI concludes by discussing our
findings and their implications for why bank profits have been extraordinarily high during the boom
period.

II. NONPARAMETRIC MEASURES OF PERSISTENCE APPLIED TO THE US BANKING INDUSTRY

Brown, Goetzmann, Ibbotson and Ross (1992), Goetzmann and Ibbotson (1994), Brown and
Goetzmann (1995), and others developed an easy-to-interpret nonparametric methodology for
measuring persistence in the mutual fund industry. This methodology estimates the relationship
between "winning" and "losing" in the current and previous periods. We extend this nonparametric
methodology by developing separate measures of “winning persistence” and “losing persistence” and
by conditioning performance on multiple past periods. In addition, we specify extreme benchmarks
for winning and losing, building upon Mueller’s (1977) insight that it is the behavior of firms at the
extremes of the performance distribution that are most informative about the competitiveness of an
industry.

Persistence is defined as the tendency for members of a group to perform consistently above
or below a benchmark (i.e., to “win” or “lose”) on a consistent basis. The benchmark may be either
determined by a performance standard within the group (e.g., the median of the distribution of
industry returns) or it can be determined using information outside the group (e.g., the return of a
stock index). Here, consistent with the industrial organization literature, we use performance

benchmarks determined within the industry.
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For expository convenience, we denote the benchmark by a: The proportion o of the banks
are "losers" and 1-o are "winners." For example, if performance is measured relative to the median
return (i.e., a=.50), then the probability of winning, P(W)), or losing, P(L,), in period t is .50.
Analogously, if a=.90, then performance is measured relative to the 90™ percentile of the
performance distribution. In that case, P(W,) = .10 and P(L,) = .90 for all .

We define j-period winning persistence at time t as:

WP, = P(W, W, .. .W,)/P(W,IL,,,...L.). (1)

.y (-j

This is the probability of a win conditioned on a prior string of j consecutive wins divided by the
probability of a win given j straight past losses.” This ratio is equal to 1 under the null hypothesis
that there is no performance persistence. Put differently, at time t-1, the probability of a win next
period should be the same regardless of whether the firm has been on a j-period winning streak or
on a j-period losing streak. A ratio above 1 indicates that winning is persistent and a value below
1 indicates that persistence follows a reactionary pattern in which a win tends to follow a series of
losses. We denote winning persistence relative to the benchmark a by WP

Similarly, we define j-period losing persistence at time t as:

LP; =P(L L, ....L)/PL W, .. W, (2)

. t

That is, the probability of another loss after a string of j consecutive losses divided by the probability
of a loss given j prior straight wins. Again, this ratio is 1 under the null hypothesis of no
performance persistence, greater than 1 for performance persistence, and less than 1 for reactionary
behavior. We denote losing persistence relative to benchmark a by LP .

Total persistence is the geometric mean of winning persistence and losing persistence, or:

*The numerator of the winning persistence ratio is one minus the standard hazard rate of a loss after
J consecutive wins, i.e., P(W IW,,, .. . W )=1-PL, W, .. -»W,;), and the denominator of this ratio is
the hazard rate of a win after a streak of j consecutive losses.



TP, = WP+ LP . (3)
This ratio is equal to 1 under the hypothesis that there is no persistence.*

Although there is no “optimal” number of past periods j, there are several considerations in
choosing which values of j would be most informative. On the one hand, a larger number of past
periods allows a clearer distinction between winning and losing persistence. A larger value for j may
also allow more time for the convergence of profits in the industry to occur. On the other hand, a
larger value for j reduces the sample size considerably because TP,;, WP,;, and LP,; are computed
only when there have been j consecutive past wins or losses.” Because of these trade-offs, we
analyze persistence using values of j ranging from 1 to 6 years.

Winning persistence and losing persistence are different concepts, but they are likely to be
related to each other empirically because both of these types of persistence depend upon there being
a limited probability of switching between winning and losing relative to the specified benchmarks.
In general, both types of persistence will be large if firms tend to stay in their respective places
within the distribution of earnings, and both of these measures of persistence will be small if firms
tend to switch places with each other.

A special case in which there is a one-to-one correspondence between winning and losing
persistence occurs when the same relative benchmark a is used for the winning and losing measures
of persistence and a single past period is specified (i.e., j=1). This is because 1) with a constant a,

the probabilities of winning and losing in each period are fixed, and 2) the consideration of only one

past period implies that there are no mixed histories which contain both wins and losses. In this

“To put our measures in context, the relative persistence measure employed by Brown and
Goetzmann (1995) is the square of our total persistence measure using one past period (j=1), and using the
median as the benchmark (a=.50).

’In addition, there may be a number k such that P(W,IW,, .. ,W, ) =P(W, W, .. W, W,__,.
) =P(W W, .. W, Ly, . . ), i.e., such that the probability of winning does not depend on performance
more than k periods past. In this event, the persistence measures do not change or give any additional
information for j > k, but rather only reduce the sample size available to estimate these probabilities.
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special case, the probability of switching from winning to losing can be determined from the
probability of switching from losing to winning, since P(L, IW, ) = [a/(1-a)] P(W, IL_,).5

However, generally there is not a one-to-one correspondence between winning and losing
persistence. The correspondence breaks down when there are multiple past periods (i.e., j>1). As
the number of past time periods j increases, the past has more mixed histories that contain both wins
and losses (e.g., W,,, L ;). Therefore, only if j=1 does every firm have the possibility of continuing
a winning or losing streak.” The correspondence also becomes weak if a benchmark outside of the
industry is used for the persistence measures. This is because the probabilities of winning and losing
are not fixed, but rather vary with the probabilities of switching between winning and losing (e.g.,
P(W,IW ) increases when P(W, IL_,) increases).

In this study, we consider winning persistence with high benchmarks and losing persistence

To see this, we note that the unconditional probabilities are related as P(W,) = [(1-a)/a] » P(L).
Breaking these unconditional probabilities into their conditional components yields P(W, IW_)eP(W ) +
P(W,IL.)*P(L.,) = [(1-w)/a] * [P(L, IW_)eP(W ) + P(L IL,)*P(L,,)]. Setting P(W,)) = l-o.and P(L,,)
= o and substituting in the identities P(W IW_) =1 - P(L,IW_)) and P(L, IL ) = 1 - P(W, IL_)), yields the
relationship P(L, IW, ) = [e/(1-0)] P(W, IL,,) shown above.

Also, applying the identities P(L, IL, ;) = 1 - P(W, IL, ) and P(L, IW,,) = 1 - P(W, IW,, ) provides three
independent linear identities among the four conditional probabilities in the winning and losing persistence
formulas. In this special case where j is equal to one, losing persistence is a linear function of winning
persistence, whereby LP® | = (2a - 1)/a + [(1-a)/a] « WP ;. This relationship would hold for this special
case, regardless of the economic process that underlies winning and losing persistence.

When the median is the benchmark (a=.50) and a single past period is specified (j=1), the above
equations imply that the probability of switching from winning to losing equals the probability of switching
from losing to winning (i.e., P(L, IW ) = P(WIL,,)) and also imply that losing persistence equals winning
persistence (i.e., LP¥,, = WP, ,). This special case is the one considered in Brown and Goetzmann (1995).
Because total persistence is the geometric mean of winning persistence and losing persistence, all three
persistence measures are equal to each other.

"The use of j past periods allows for 2 different past permutations of winning and losing, only two
of which are the pure all wins (W, .. .,W,)) or all losses (L, . . -L4;) histories in our persistence formulas,
so the proportion of mixed histories increases dramatically with j. In terms of our derivation in a prior
footnote, the total probability of winning and losing would contain terms like P(W,IW,,, L ,)P(W,_,, L_,)
in the case of j=2, which do not cancel out and cannot be determined ex ante. Therefore, the probability of
switching from winning to losing P(L, IW,,, W,,) cannot be discerned from the probability of switching from
losing to winning P(W, IL, , L,,), and there is no necessary relationship between losing persistence LP%, and
winning persistence WP ,.
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with low benchmarks for cases where there is not a one-to-one correspondence between the two.
These specifications allow us to investigate whether different mechanisms generate persistence at
the high and low ends of the performance distribution. For example, we find that informational
opacity appears to be important for winning persistence when a=.90 and impediments to product
market competition appear to be important for losing persistence when a=.10.

Considerable attention in the literature on nonparametric persistence measures has been paid
to “survivorship bias.” We believe that this bias is likely to be of small magnitude in our study
because rather than excluding failed banks, we identify them as losers relative to all benchmarks in
the year of failure.” Further, to limit potential bias caused by banks leaving the sample because of
consolidation within the industry, we merger-adjusted our banking data. Specifically, we identified
the banks that had the same charter at time t and then retroactively combined those banks over the
prior j periods (as if the banks were already consolidated in the earlier periods) before calculating
the persistence measures for time t."

ITII. TIME SERIES PATTERNS OF PERFORMANCE PERSISTENCE IN BANKING

To calculate estimates for winning persistence (WP), losing persistence (LP), and total
persistence (TP) for the US banking industry, we need to specify what performance measures are of

interest, the appropriate benchmarks to consider, and the number of past periods j that are relevant.

*The notion that processes underlying relatively high and low performers may be different is not
novel. Brown, Goetzmann, Ibbotson and Ross (1992) discussed the apparent differences between the
persistence of positive and negative performance in the mutual fund industry. Hendricks, Patel, and
Zeckhauser (1993) found that portfolios made up of mutual funds ranked according to past performance in
the low end of the distributions perform poorly relative to standard benchmarks, while those ranked
according to past performance in the high end of past distributions perform well relative to standard
benchmarks. Carhart (1997) was able to explain the persistence of high performers, but the persistence of
low performers remained a puzzle.

°The time period in which the fewest banks failed, 1993-1997, is the time period in which the
persistence measures presented below are of the largest magnitude. This suggests that survivorship bias was
not the underlying cause of the strong persistence found in the banking industry data.

"Our time series estimates of persistence were also calculated without the failure or merger
adjustments, and the results were materially unchanged.
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Because we are interested in the banking industry as a whole, rather than just the few, relatively large
publicly-traded banking organizations, we use annual Call Report data from 1969-1997, which
includes income statement and balance sheet data for all domestically-chartered US commercial
banks." Based on these Call Reports, we calculate three performance measures -- return on equity
(ROE), return on assets (ROA), and the ratio of revenues to costs (R/C) -- for each bank in the
industry. For our winning persistence estimates, we set 0=.90, which implies that winning banks are
in the top 10% of the distribution. For our total persistence measures, we set 0=.50, and for our
losing persistence estimates, we set o=.10. Thus, we estimate WP*°, TP°, and LP-'°. As discussed
above, we calculate persistence measures that use values of j from 1 to 6 years. The conditional
probabilities in equations (1) - (3) are proxied by frequency ratios that were observed in the data.'?

In Table 1 are persistence estimates for the US banking industry for each of the three
performance measures ROE, ROA, and R/C. Each persistence estimate in this table is calculated
using one lagged period (i.e., j=1). Strikingly, each of the WP, TP*°, and LP"'° persistence

estimates is statistically significantly greater than one."” Thus, performance is persistent for the US

""Banks were excluded from the sample if their equity was less than 1% of gross total assets or if any
of the following measures was negative: gross total assets, securities, total loans, employment, labor
expenditures, total fixed assets, and/or total off-balance sheet items, because such data are likely in error or
misleading. The data are taken from the December Call Reports, which are considered the most reliable.

"’For example, if there were 100 banks entering period t that had exceeded the benchmark « for ]
periods in a row, and 20 of these banks also exceeded the benchmark in period t, then we replace P(W, IW
. »Wy;) in the persistence formulas with .20.

-1

PTo calculate the standard error of the persistence measures, we used the variance of Brown and
Goetzmann’s (1995) measure of total persistence, TPy, where TPy =TP”. The variance of the log of TPy =
[(IW, W,y W, WD) + (/W Lo Lo LD + (VLLy Loy Los)) + (VL W, W, W, D10 for j=3,
where the four bracketed denominators refer to the number of banks that have that pattern of wins and losses.
The variance of TP=(1/4)var(TPy;). We decomposed the variance given in Brown and Goetzmann to obtain
an upper bound on the variance of WP and LP. By the definitions of persistence, the log (TPg;)=log(WP)
+ log(LP). This implies that the var[log(TP)]=var[log(WP) + log(LP)]} = var [log(WP)] + var[log(LP)] +
2cov[log(WP),log(LP)]. A reasonable assumption is that the covariance between these two measures is
positive, therefore var[log(WP)] < var[log(TPg)] and var[log(LP)] < var[log(TPg;)]. We, therefore, use
var[log(TPy)] for our statistical tests of whether WP and LP differ from 1.
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banking industry for each of these three performance measures, for a wide range of benchmarks, and
for each year in the sample." On average, the total persistence estimate for the ROE performance
measure is 3.4. This implies that bank performance was more than three times as likely to remain
either above or below median performance than either rise above or fall below the median.
Interestingly, banks that performed in the tails of the distribution (top or bottom 10%) were even
more likely to continue to perform in the tails of the distribution -- winning persistence and losing
persistence estimates are larger than the corresponding total persistence estimate for every year of
the sample for all three measures.

Figure 1 presents the time-series estimates of persistence contained in Table 1. Several
observations are apparent. The years in which there are peaks and troughs in TP, WP, and LP differ
from one another. The top panel shows that total persistence rose considerably over the 1970-1997
period, with the most substantial increases in the boom period 1993-1997. The middle panel shows
that winning persistence also increases over time and is also generally the highest during the boom
period. Losing persistence estimates reached highs during the mid-1970s, reached lows during the
early 1980s when deposit rates were deregulated, and then rose in the boom period of the 1990s.
These time series patterns for persistence estimates suggest that TP, WP, and LP are influenced by
different factors. For example, deregulation of deposit rates may have limited the ability of banks
in the very low end of the performance distribution to survive in the early 1980s, but may have had
little impact on performance of banks at the high end of the distribution. The finding that all of the

persistence measures were relatively high in the boom period is consistent with some common

"“The banking industry total persistence estimates differ sharply from comparable estimates that have
been calculated for the mutual fund industry. In contrast to our banking total persistence estimates, which
are large and statistically significantly different from one in all years, the mutual fund persistence estimates
presented in Brown and Goetzmann (1995) were statistically significantly different from one in only seven
of twelve years and reactionary (TP, < 1) in two years of their sample. Moreover, the bank persistence
estimates are on average more than four times as large as the mutual fund persistence estimates. Unlike the
banking estimates, the mutual fund industry total persistence estimates were not increasing over time.
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factors influencing persistence at this time.

The time-series patterns for persistence measures did not appear to critically depend on the
choice of performance measure, ROE, ROA, or R/C. Figure 2 displays total, winning and losing
persistence estimates based on each of the three performance measures after they have been
normalized to unity in 1970. The persistence estimates based on each of these performance measures
tend to rise and fall together.'?

Interestingly, fluctuations in persistence measures may be linked to business cycle
fluctuations. Figure 3 demonstrates that sharp declines in the total persistence estimates appear to
foreshadow declines in real economic activity (as measured by detrended gross domestic product or
by using business cycle peaks and troughs as identified by the National Bureau of Economic
Research) during the earlier part of the sample. In the latter part of the sample, declines in
persistence coincide with declines in economic activity. These findings suggest that persistence may
be related to the business cycle and macroeconomic conditions.

As discussed above, the choice of j, the number of past periods for the nonparametric
estimates, is an empirical question. More past periods can provide for a clearer distinction between
winning and losing persistence, but the information content of persistence estimates can be reduced
because of small sample sizes when j is large. In Figure 4, estimates for total persistence, winning
persistence, and losing persistence based on ROE are presented for each j=1,...,6 for the 1975-1997
period. Similar results were obtained for the other performance measures (not shown). Strikingly,
regardless of the number of past periods j, each of the persistence estimates was greater than 1. Once
Jj exceeds 3, however, there appears to be greater fluctuations in the persistence estimates, suggesting
that the smaller sample sizes are reducing the reliability of the estimates. Therefore, we use

persistence estimates calculated using j=3 in the remainder of the analysis.

""The Pearson correlation coefficients are .79 for TP between ROE and ROA, .80 for TP between
ROE and R/C, and .67 for TP between ROA and R/C. All are statistically different from zero.
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In sum, our analysis of the time-series patterns of persistence revealed that: 1) persistence
has generally increased over time, particularly in the boom period 1993-1997; 2) the processes
generating winning and losing persistence may be different; 3) losing persistence may be linked to
deregulation of deposit rates in the early 1980s, 4) macroeconomic conditions may affect persistence,
and 5) a reasonable number of past periods to consider in the nonparametric analysis below is j=3.
To understand more precisely how a variety of sources would generate persistence, we formalize the
propagation mechanisms that may underlie performance persistence measures. To determine
whether these sources have changed over time, we test for these mechanisms in the pre-boom (1970-
1992) and boom (1993-1997) periods.
IV. PERSISTENCE PROPAGATION MECHANISMS

We consider two general types of mechanisms that could potentially generate persistence.
For the “performance source” type of mechanism, let PF, denote performance of bank i at time t, and
let S; denote a potential source of winning or losing persistence for bank i at time t. Suppose that
1) there is variation in the source variable across banks (i.e., S, #S;, for some i#j), 2) the source is
relatively stable over time (i.e., 3S,/0t = 0), and 3) performance is positively correlated with the
source of persistence (i.e., ppr ¢>0).'® If all three conditions are met, then banks with high values of
the source variable would tend to perform consistently better than banks with low values, creating
persistence. As noted above, we consider three performance source mechanisms: 1) local market
power derived from impediments to product market competition, 2) informational opacity, 3) and
regional/macroeconomic shocks.

The second type of propagation mechanism, the “risk position” mechanism, operates through
banks choosing different points on the risk/return frontier. Let o, denote the variance in

performance of bank i and time t. Suppose that 1) banks choose different points on the risk/return

"*The third condition does not necessarily imply the first, since a positive correlation can exist across
time even if there is no cross-sectional variation in the source.
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frontier (i.e., 6°, 0, for some i#j), and 2) &, is stable over time for all i (i.e., 3%, /0t = 0). Provided
these two conditions are met, we would observe high winning persistence relative to a high
benchmark because safe banks with relatively low variance would tend to be consistent losers, and
risky banks with relatively high variance would tend to be winners, although the individual risky
banks that win each period may differ. By similar argument, these two conditions would also imply
losing persistence relative to a low benchmark.

The testable implications of these mechanisms pertain to subgroups of banks. To construct
meaningful subgroups, we first rank banks by a source or risk variable. We then form high source
or risk subgroups, comprised of the top quarter of banks ranked by average level of the source or risk
variable over the four-year period from t-3 to t, consistent with our choice of j=3. Low source or risk
subgroups contain the bottom quarter of banks ranked by the average level of the source or risk
variable. Each mechanism has implications with regard to 1) the probabilities of winning and losing
for the subgroups compared to the industry, and 2) winning and losing persistence for subgroups
compared to the industry.

Consider the implications of the performance source mechanism for the probabilities of
winning and losing in period t. Since our persistence estimates are based on j=3, we restrict our
attention to observations used in the calculation of these estimates--banks that have been on three-
period winning or losing streaks. Thus, the probability of winning considered is P(W I[W,_ W _,W,.
Ul L,L51)®, which we denote with P(WL.). The probability of losing is calculated analogously
and denoted as P(LI.). Given that the subgroups are formed based on ranking banks by the average
>P(WL.)

level of a source variable over current and previous j periods, P(W1.) for a high

subgroup industry

source subgroup implies that all three conditions of the source performance mechanism are

satisfied."” Similarly, evidence that low source subgroups are more likely to lose than the industry

""We demonstrate this with three simple contradiction arguments. In each argument, we assume that
a condition of the mechanism does not hold and show that this implies no relationship between P(W1.) for
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suggests that the three conditions may be satisfied.

Next, consider the implications of the performance source mechanism for winning and losing
persistence for the source subgroups relative to the industry as a whole. For convenience, we denote
winning persistence for j=3 and a =.90 as WP3 and losing persistence for j=3 and a=.10 as LP3.
The performance source mechanism implies that WP3 should be lower for a high source subgroup
than for the industry. High source subgroup banks would be closer to, and therefore more likely to
switch around a high benchmark than banks in the industry due to other factors affecting
performance that are uncorrelated with the source. Similarly, high source subgroup banks would be
farther from, and therefore less likely to switch around a low benchmark than banks in the entire
industry. Using similar logic, low source subgroup banks would be less likely to switch around a
high benchmark and more likely to switch around a low benchmark than would banks in the entire
industry. This implies that low source subgroup should have higher WP3 and lower LP3 than the
entire industry. We confirm this intuition with simulation analysis."

Now consider the implications of the risk position mechanism. Under this mechanism, banks

with high risk positions are more likely to win relative to a high benchmark and to lose relative to

the subgroups and the industry. First, assume that S, = S;.. In this case, ranking by source would provide
no information about the P(WL.). Therefore, the first condition holds. Second, assume that S, /0t # 0. In
this case, the average rank of the bank by performance source would be a poor proxy for the current rank by
source and therefore a poor predictor of the current P(W1.). Therefore, the second condition holds. Third,
assume that pp s = 0. In that case, there would not be a relationship between the P(WI.) and the source.
Therefore, the third condition holds as well.

"*In the simulations, performance was a weighted average of two performance sources. Both of these
performance sources were drawn for each bank from a uniform distribution on the [0,1] interval and were
assumed to be constant over time. A random error was drawn from a uniform distribution on the [0,1]
interval for each bank in each time period. Three separate simulations were performed. In the first
simulation, the first performance source had a weight of 0.5, the second had a weight of 0.0, and the random
error had a weight of 0.5. In the second simulation, the respective weights were 0.25, 0.25, and 0.5, and in
the third simulation the respective weights were 0.25, 0.5, and 0.25. In all three simulations, we simulated
performance for 10,000 banks over 1,000 periods. We found that WP3 for the high source groups (top
quarter of banks ranked by either by the first or second source) was less than WP3 for the industry in all three
simulations. Further, we found that WP3 for the low source subgroups are greater than WP3 for the industry.
The simulations performed for LP3 were also consistent with the predictions.
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a low benchmark than the industry. In contrast, banks with low risk positions are less likely to win
relative to a high benchmark or to lose relative to a low benchmark than the industry. The
implications for relative persistence between risk subgroups and the industry are 1) low risk banks
should exhibit greater winning and losing persistence than the industry, and 2) high risk banks should
exhibit less winning and losing persistence than the industry. These implications follow from the
facts that high risk banks tend to switch around the extreme benchmarks, and low risk banks tend
to stay between these benchmarks. The testable implications for both types of propagation
mechanisms are summarized in Table 2.

V. TESTS OF THE PERSISTENCE PROPAGATION MECHANISMS

We test whether the data are consistent with the testable implications of three performance
source mechanisms and the risk position mechanism. The three performance sources we consider
are: 1) market power derived from regulatory restrictions or other impediments to product market
competition; 2) market power derived from informational opacity; and 3) regional/macroeconomic
shocks. We also examined a fourth performance source, accounting bias (not shown in tables), but
the results were considered unreliable because of difficulties in finding adequate proxies for this
source.”” To test each mechanism, we use a three-step process. First, we form subgroups of banks
(using various proxies and indicator variables) to represent high or low source subgroups (for the

performance source mechanism) and high or low risk (for the risk position mechanism). Second,

"We identified two groups of banks that may be subject to performance-augmenting accounting
biases. The first subgroup, banks with high four-year loan growth, may be subject to the accounting bias
generated by “loan seasoning.” Loans typically do not have reported performance problems until they have
been “seasoned” and the borrowers have had time to develop difficulties in repaying their obligations (Avery
and Gordy 1997). The second subgroup, publicly traded banks, may be subject to an accounting bias
stemming from the use of stock-option based compensation plans. Banks that rely heavily on these types of
compensation schemes can systematically understate their compensation expenses with a consistent
overstatement of their accounting performance as a result. FAS 123 established fair value as the
measurement basis for transactions in which employees receive shares of stock or other equity instruments
of the employer or the employer incurs liabilities to employees in amounts based on the price of its stock for
fiscal years beginning after December 15, 1995. However, it permits any entity to continue to apply the
accounting provisions of Opinion 25 to its stock-based compensation plans.
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subgroups are based on barriers to entry associated with regulatory geographic restrictions on
branching and expansion. Table 3A presents estimates of P(W1.), P(LL.), WP3, and LP3 for these
subgroups of banks.

The probability of losing and losing persistence estimates for banks grouped by conventional
measures of local market power are almost entirely consistent with the predictions of the propagation
mechanism. For example, banks in the high Herfindahl subgroup had P(LI.) and LP3 estimates of
0.038 and 0.041, respectively, which are significantly lower than the industry estimates of 0.049 and
0.054, respectively. It appears that banks with high local market power rarely perform in the bottom
10% of the distribution. In columns 5 and 6, the P(L.) estimates for banks in the high market power
subgroups (pre-boom and boom periods, respectively) are markedly and significantly lower than the
industry estimates, which are indicated in the last row of each column. The LP3 estimates for these
subgroups of banks (columns 7 and 8) were weakly and insignificantly higher than the industry
estimates. Analogously, in columns 13 and 14, the P(LI.) estimates for banks in the low local market
power subgroups (pre-boom and boom periods, respectively) are strikingly and significantly higher
than the industry estimates. Further, the LP3 estimates for low market power subgroups (columns
15 and 16) are significantly lower than the industry estimate for two-thirds of these estimates.

The probability of winning and winning persistence estimates for banks grouped by
conventional measures of local market power provide only lackluster support for the propagation
mechanism. It does not appear that banks with high market power are guaranteed performance in
the top 10%. In the pre-boom period, only two out of three P(W1.) estimates for banks in the high
local market power subgroups are higher, albeit marginally, than the industry estimates (column 1).
In the boom period, only one out of three such estimates is higher (column 2). The WP3 estimates
for these high market power subgroups in the pre-boom period (column 3) are consistent with the
propagation mechanism (i.e., these estimates are less than the industry estimate). Only one boom

period WP3 estimate for high local market power groups is consistent with the propagation
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mechanism. None of the P(WI.) estimates for the low market power subgroups (columns 9 and 10)
are consistent with this mechanism. The WP3 estimates for low market power subgroups (columns
11 and 12) are also consistent with the propagation mechanism in the pre-boom period, but not the
boom period.

With respect to the regulatory geographic restrictions on branching and expansion, there
appears to be little support for the proposition that these restrictions generated either winning or
losing persistence. Very few of the estimates for subgroups based on regulatory restrictions are
consistent with the propagation mechanism, and those that are consistent are not generally
statistically different than the industry estimate.

Overall, the estimates presented in Table 3A suggest that market power derived from
impediments to product market competition has and continues to affect the performance of the worst
performers within the distribution of banking industry returns (i.e., it generates losing persistence).
However, there appears to be little connection between market power (defined using either
conventional measures of local market power or regulatory geographic restrictions on branching and
expansion) and winning persistence.”' Further, the easing of regulatory restrictions on branching and
expansion appear to have not had much effect of the performance of either the best or the worst
performers in the banking industry.

DID MARKET POWER DERIVED FROM INFORMATIONAL OPACITY
GENERATE PERSISTENCE THROUGH A PERFORMANCE SOURCE MECHANISM?

Probability and persistence estimates for “high informational opacity” and “low informational
opacity” subgroups of banks are presented in Table 3B. Informational opacity is measured by 1) the

percentage of the balance sheet over which the bank may have proprietary information, core deposits

*'The result that market power generates performance above a low benchmark but not above a high
benchmark is consistent with the finding that banks consume part of their rents from market power through
reduced adherence to cost minimization or a “quiet life” (Berger and Hannan 1998).
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and small business loans, and 2) proxies for organizational complexity such as an indicator variable
revealing whether the bank is in a multi-bank holding company.

Interestingly, the estimates in Table 3B suggest that market power explains winning
persistence rather than losing persistence. The estimates of the P(W1.) for high opacity subgroups
of banks (columns | and 2) are significantly greater than the corresponding estimates for the
industry, as predicted by the informational opacity propagation mechanism. Indeed, half of these
estimates are 50 percent higher than the industry estimate. Also in support of this mechanism, the
WP3 estimates for these subgroups of banks (columns 3 and 4) are all less than the respective
industry estimates. Of these estimates, four are significantly less than the respective industry
estimate. The P(WI.) and WP3 estimates for the low informational opacity groups (columns 9-12)
also coincide in all cases with the predictions of the propagation mechanism, although only one of
these estimates is significantly different from the respective industry estimate.

The estimates in Table 3B provide only mixed support for the hypothesis that informational
opacity generated losing persistence. Almost none of the P(L!.) and LP3 estimates for the high
opacity banks are consistent with the informational opacity propagation mechanism: The estimates
of the P(LI.) (columns 5 and 6) are generally greater than the corresponding industry estimate, and
the LP3 estimates (columns 7 and 8) are generally less than the corresponding industry estimates.
However, the P(LI.) and LP3 estimates for the low opacity subgroups are consistent with this
mechanism. The P(LL) estimates (columns 13 and 14) are significantly greater than the
corresponding industry estimates, and the LP3 estimates (columns 15 and 16) are less than the
corresponding industry estimates, although only one of these differences is significantly different.

In sum, the estimates in Table 3B suggest that banks with high percentages of assets over
which they have proprietary information (e.g., core deposits or small business loans) or that are
organizationally complex (i.e., that are part of a multi-bank holding company) tend to remain the best

performers within the distribution of returns. Moreover, this tendency appears to remain in the boom
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period despite technological advances in data collection and processing.

DID REGIONAL/MACROECONOMIC SHOCKS GENERATE PERSISTENCE
THROUGH A PERFORMANCE SOURCE MECHANISM?

We used two different methods to isolate both high (positive) and low (negative) shocks. In
the first method, shocks are calculated as deviations from a simple forecasting model based on 3 lags
of the relevant variable. Three variables are considered, local market nonperforming loans
(measured inversely), gross state product, and gross regional product. In the second method, shocks
are calculated as deviations from their cross-section medians.

We group the banks by local, state, and regional shocks. Although we cannot group by
national shocks, we use our results to try to infer the effects of national shocks on relative bank
performance. If, for example, relative performance is sensitive to shocks to gross state product, then
we would expect it to be sensitive to shocks to gross national product as well. We will also discuss
the effects of macroeconomic cycles below in our discussion of the interaction between this
propagation mechanism and the risk position mechanism.

In Table 3C, the estimates of P(W1.), P(LI.), WP3, and LP3 for high (positive) shock and low
(negative) shock subgroups suggest that serially correlated shocks are strongly consistent with the
propagation mechanism. Shocks may have generated both winning and losing persistence. Consider
first the estimates for the high (positive) local shock subgroups. As predicted, all P(WL.) estimates
in the pre-boom and boom periods for the high (positive) shock subgroups (columns 1 and 2) are
greater than the respective industry estimates (only two were not significantly greater). Also, as
predicted by the shocks propagation mechanism, the WP3 estimates for the positive shock subgroups
in the pre-boom and boom periods (columns 3 and 4) are generally lower than the respective industry
estimates. All of these estimates are significantly different from the respective industry estimates.
The P(LI.) and LP3 estimates for the positive shock subgroups (columns 5 through 8) are generally

significant and also almost always consistent with the predictions of the shocks propagation
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mechanism.

Interestingly, the P(WL.), P(LI.), WP3, and LP3 estimates are much more strongly consistent
with the shocks propagation mechanism for the subgroups defined by state and regional shocks than
for subgroups defined by local shocks. One possible explanation for this difference is that state and
regional shocks may be more serially correlated than local shocks.

The estimates for the low (negative) shock subgroups also support the shocks propagation
mechanism. Like the estimates for the positive shock subgroups, these estimates also suggest that
state and regional shocks may be more important in generating winning persistence than are local
shocks. The P(WI.) estimates for the negative shock subgroups in the pre-boom and boom periods
(columns 9 and 10) are all significantly less than the respective industry estimates. Moreover, the
P(WL.) estimates for the negative state and regional shock subgroups are the lowest, again suggesting
that state and regional shocks may be more serially correlated than local shocks. The WP3 estimates
for the negative shock subgroups (columns 11 and 12) support the same conclusion. The LP3
estimates for subgroups defined by negative state and regional shocks are always greater than the
respective industry estimates, while only one of these estimates for subgroups defined by local
shocks is greater than their respective industry estimates, although none are significantly different
from their respective industry estimates. All P(LI.) and LP3 estimates for negative shock subgroups
(columns 13 through 16) are consistent with the predictions of the shocks propagation mechanism
and a majority are significantly different from the corresponding industry estimates.

On the whole, the evidence presented in Table 3C indicates that bank performance is
sensitive to regional/macroeconomic shocks. The lack of statistical significance of some of the
persistence estimates during the boom period may be due to the conservative estimates of standard
errors used in our significance tests. The fact that the P(W1.) and P(LI.) estimates for the subgroups
are almost always significantly different from the respective industry estimates in the predicted

direction provides strong evidence that the data are consistent with the shocks propagation
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mechanism. Further, this sensitivity of relative performance to regional/macroeconomic shocks
appears to be just as strong in the recent boom period as in the pre-boom period despite the trend in
the industry towards greater geographic diversification and greater use of financial engineering
techniques to manage risk.

DID RISK/RETURN POSITIONS
GENERATE PERSISTENCE THROUGH A RISK POSITION MECHANISM?

Table 3D shows probability and persistence estimates for “high risk” and “low risk”
subgroups, identified primarily through portfolio indicators. For example, banks with high
percentages of assets in consumer, business, or real estate loans, or banks with foreign deposits might
have higher portfolio risk than the rest of the industry. Banks with high equity ratios, securities
holdings, or fixed assets might have lower risk profiles than the rest of the industry. We also
consider banks with a high degree of off-balance sheet activity to be relatively high risk; in theory,
banks may use off-balance sheet activities to hedge risk, but we find that this is not the case.?

The probability and persistence estimates in Table 3D generally support the risk position
mechanism in the pre-boom period (odd numbered columns). For the high risk subgroups, most of
the P(WL.), P(LI.), WP3, and LP3 estimates are consistent with the mechanism and many are
statistically different from the industry estimates. However, the estimates for the low risk subgroups
are not as strong.

Now consider the boom period estimates (even numbered columns). While the P(WI.) and
WP3 estimates for the boom period are consistent with the risk position propagation mechanism; the
P(LI.) and LP3 estimates do not appear to support the mechanism (columns 14 and 16). The fact that

the P(LI.) and LP3 estimates in the boom period do not support the risk position propagation

#Note that we do not necessarily consider banks with very low values of the loan and off-balance
sheet activities as low risk, nor do we consider banks with high equity, securities, or fixed assets as high risk.
That is, we consider high values of these variables to be good indicators of risk position, but low values to
be imprecise indicators.
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mechanism suggests an interaction between this mechanism and the consistently favorable
macroeconomic environment in the boom period. In favorable times, we expect safe banks to have
very low returns relative to the industry, consistent with a high P(LL.), and to have relatively low
performance volatility, consistent with a low LP3. This is precisely what we found. Therefore, the
estimates presented suggest that differences in risks across banks continue to strongly affect their
relative performance levels.

Interestingly, the analysis of the risk/position mechanism may help validate our measures of
risk. We define a “risk strategy profile” as a high degree of investment in a portfolio category. If
we find that the cross-section of banks undertaking this strategy are over-represented in both the
extreme high and extreme low ends of the performance distribution, then we take this as evidence
of a risky strategy. We find that banks with large off-balance sheet activity in the pre-boom and
boom periods have P(W1.) and P(LI.) estimates above the corresponding industry estimates. Banks
with a high percentage of assets devoted to consumer or business loans or with foreign deposits each
meet these conditions in three of four possible cases.

A shift towards these activities identified as risky in the boom period would suggest an
overall increase in risk-taking in the banking industry. However, the aggregate data (weighted by
gross total assets) only partially support this possibility. The off-balance sheet ratio increased
substantially from approximately 10% to 13% during the boom period, whereas consumer loans,
business loans, and foreign deposits remained relatively constant.

VI.  CONCLUSION

This paper examines the evolution of the banking industry with respect to its
competitiveness, informational opacity, and sensitivity to regional/macroeconomic shocks. To do
so, we conduct nonparametric analyses of the time series patterns and sources of the persistence of
firm-level rents. The analysis of the time series patterns suggests that persistence at the high end of

the performance distribution has markedly different patterns than does persistence at the low end of
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the distribution. The analysis of the sources of persistence indicates that market power derived from
impediments to product market competition affected performance more at the low end of the
distribution, whereas market power derived from informational opacity affected performance more
at the high end of the distribution. Interestingly, the importance of both these forms of market power
has continued in recent years. In addition, regulatory geographic restrictions appear to have had little
impact on the performance of banks at either end of the distribution. These findings suggest that the
competitiveness of the banking industry has not changed substantially in recent years, despite the
many changes in the industry.

We also find that local, state, and regional shocks continue to determine relative performance
at both the high and low end of the distribution. Moreover, the recent macroeconomic expansion
appears to have had a relatively strong impact on banks with either a high degree of off-balance sheet
activity, or a high percentage of assets invested in consumer, business, or real-estate loans. These
results suggest that greater geographic diversification and greater use of financial engineering
techniques to manage risk in recent years have not greatly reduced the banking industry’s sensitivity
to regional/macroeconomic shocks.

These findings also suggest reasons for the record profitability of the banking industry in
recent years. The finding that market power derived from impediments to product market
competition and informational opacity continue to strongly influence relative performance suggests
that rents generated by the adoption of new technologies or the offering of new services in recent
years may not have dissipated quickly. In absence of market power, these gains would have been
passed on to customers in the form of more favorable prices. An additional possible explanation for
the recent profitability of the industry is suggested by our finding that the banking industry remains
susceptible to regional/macroeconomic shocks. In the boom period, virtually all regions likely had
unexpectedly favorable economic conditions, which would boost aggregate profitability. Another

potential explanation for the record profitability is that the industry may have expanded into
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relatively risky activities. We found that banks with high off-balance sheet activity, consumer loans,
and business loans, and banks with foreign deposits performed disproportionately in the high and
low ends of the distribution, consistent with these activities being risky. We then examined whether
the banking industry as a whole increased these risky activities in the boom period and found mixed

results, with only off-balance sheet activity increasing substantially.
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Figure 1 - Nonparametric Persistence Measures for the U.S. Banking Industry
1970 - 1997
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Total persistence is the tendency for banks to remain below or above the performance of the median banks rather than to rise
above or fall below that bank’s performance.
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Winning persistence is the tendency for bank performance to remain in the top 10 percent of the distribution rather than to rise
into the top 10 percent.
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Losing persistence is the tendency for bank performance to remain in the bottom 10 percent of the distribution rather than fall
into the bottom 10 percent.
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Figure 2-Normalized Persistence Measures for the US Banking Industry
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Figure 4 - Persistence Estimates for the US Banking Industry:
The Effect of Different Lag Lengths
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Table 2
Testable Implications of the Propagation Mechanisms

Performance Source Mechanism:

High Source Subgroup P(WI.)*
High Source Subgroup P(LI.)"'?
Low Source Subgroup P(W1.)*®
Low Source Subgroup P(LL)"°

High Source Subgroup WP3-%
High Source Subgroup LP3°
Low Source Subgroup WP3-*°
Low Source Subgroup LP3"°

Risk Position Mechanism:

High Risk Subgroup P(W1.)*
High Risk Subgroup P(LIL)"°
Low Risk Subgroup P(WI.)*
Low Risk Subgroup P(LI.)"

High Risk Subgroup WP3%
High Risk Subgroup LP3'
Low Risk Subgroup WP3%
Low Risk Subgroup LP3"°

V ANAYV

ANV VA

>
>
<
<

vV VA A

Implications regarding the probability of winning and losing for subgroups relative to
the industry as a whole

Industry P(W1.)*°
Industry P(LI)"°
Industry P(W1.)*®
Industry P(LI)"°

Implications regarding winning and losing persistence for subgroups relative to the
industry as a whole

Industry WP3%
Industry LP3"°
Industry WP3*
Industry LP31°

Implications regarding the probability of winning and losing for subgroups relative to
the industry as a whole

Industry P(WL.)*
Industry P(LL)"'°
Industry P(WI.)*
Industry P(LI)"°

Implications regarding winning and losing persistence for subgroups relative to the
industry as a whole

Industry WP3%
Industry LP3
Industry WP3%
Industry LP31°
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