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Introduction

The Chart is an example of an especially interesting social phenomenon in which a bias
or wrong belief becomes conventional wisdom and then, eventually, a norm. ... the
Chart appears both a symptom of biased judgment and also a self-perpetuating cause.
—Massey and Thaler (2013, p.1493)

The National Football League (NFL) has substantial economic impact. For
example, by 2019 the NFL had grown to a $15 billion business generating more
than $3.4 billion in operating income. The attendance for a single regular season
game averages more than 65,000 fans. A Thursday night football game attracts
over 15 million viewers, whereas the Super Bowl (the final game of the season)
attracts as many as 100 million viewers. The annual value of TV broadcasting
rights is estimated at $5.9 billion (Statista, 2022).

Competitive excitement, in particular the uncertainty of the outcome of a game
and the uncertainty of a season, attracts fans (Fort, 2012). Competitive balance,
meaning teams of equal strength, boosts outcome uncertainty. In 1936, the NFL
instituted the draft for entering players (“rookies”) as a market mechanism to
promote competitive balance. Other North American team sport leagues followed
the NFL and based their draft systems on the NFL draft model (Maxcy, 2012).
Currently, the NFL consists of 32 teams. After the conclusion of a season, the
NFL creates a draft order assigning positions to teams in reverse order relative
to last season’s performance. The team with the worst win-loss record gets the
number one position, and the Super Bowl champion gets the thirty-second posi-
tion. The draft proceeds through seven rounds. In each round, each team owns
the right to pick one player at their assigned position. The idea is to promote com-
petitive balance as the worst team can pick the best available player. Drafted
players can only sign a rookie contract (currently for four years) with the team
that selected them. Nowadays, rookie contracts follow a rookie wage scale tied
to their draft position. After a rookie contract expires, the player becomes a free
agent and can sign with any team. In addition to 32 regular picks in each of the
seven rounds, the NFL awards about 32 “compensatory picks” to teams based
on players lost and gained in free agency. Compensatory picks are inserted in
the draft at the end of rounds three through seven. Thus, the draft has about 256
picks. Teams can trade their assigned draft picks for other picks and/or players.
From 2002 to 2021, only 61% of all draft picks were used by teams according
to their assigned draft position. For the remaining 39% of draft picks, a different
team selected a player because the picks were traded.

The NFL draft’s goal of promoting competitive balance remains empirically
ambiguous (Maxcy, 2012). Few prior papers have studied whether the draft improves
competitive balance. Grier and Tollison (1994) find that a later average draft position
in the last 5, 4, and 3 years has a negative relation with a team’s win percentage con-
trolling for last year’s win percentage. While this finding is promising, there are
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several issues with the research design. First, win percentage is a problematic depen-
dent variable as teams have different schedules facing opponents with different
strengths. The standings at the end of the regular season determine which teams
advance to the playoffs—the single-elimination tournament that culminates with the
Super Bowl to determine the NFL champion. Teams might temporarily improve win
percentage yet still miss the playoffs. Second, there might be a performance spillover
effect longer than one year ago. Third, by design the model can only pick up a draft
effect 5, 4, and 3 years ago and assumes the effect of each of these three years is
equal. Fourth, using draft position assumes that the value of draft picks follows a
linear decreasing function of draft position. Fifth, the model only considers original
draft position ignoring draft-pick trades. We address all five issues in this paper.

Caporale and Collier (2015) build on Grier and Tollison (1994). The authors find
that a later average draft position over the last five years has a negative relation with a
team’s win percentage controlling for last year’s win percentage and strength of
schedule computed by looking at a team’s opponents win percentages from last
year. The same concerns apply for win percentage as a dependent variable, only con-
sidering a performance spillover effect one year back, assuming draft-pick value
follows a linear decreasing function of draft position, and only considering original
draft position ignoring draft-pick trades. The different draft position variable (includ-
ing all five last years) still assumes equal contribution from each draft year. Caporale
and Collier (2015) do not find a significant effect for strength of schedule. Measuring
opponents’ strength with last year’s performance (as opposed to this year’s perfor-
mance) could explain the insignificance finding. In our analysis, we base strength
of schedule on the current year.

In related work, Fort and Maxcy (2003) review prior literature on competitive balance.
Papers have used measures summarizing competitive balance with a single number for a
sports league in a single season such as the standard deviation of win percentages. For
example, Larsen et al. (2000) find that free agency and the salary cap in the NFL
promote competitive balance measured by Gini coefficients and deviations of
the Herfindahl-Hirschman Index. With a different approach, Lee (2010) studies the
impact of the 1993 collective bargaining agreement (CBA) between the NFL owners
and players and competitive balance. In regressions for team win percentage, the author
finds that the estimated coefficient for lagged win percentage is lower after the 1993
CBA. As we study the impact of the draft on competitive balance during the 2002—
2021 period, our dataset naturally controls for the introduction of free agency, the salary
cap, and the CBA.

In this paper, we empirically investigate whether the NFL draft promotes competitive
balance. First, we review market valuations of NFL draft picks. Market valuations fall in
three buckets: industry practice, empirical estimations based on observed trades, and eval-
uations of players picked at different draft positions. For each valuation scheme, we define
(1) original draft currency as the total value of picks available before any draft trades, and
(ii) final draft currency as the total value of picks used after all draft trades. To assess
whether the draft promotes competitive balance, we address the following questions.
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Does higher original draft currency (before trading picks) lead to increased probability of
reaching the playoffs? If so, after how many years? How does final draft currency (after
trading picks) affect the probability of reaching the playoffs? What market valuation of
draft picks best captures any reduction in competitive imbalance?

Market Value for NFL Draft Picks

In 1991, Mike McCoy, a petroleum engineer and minority owner of the Dallas
Cowboys, used a subset of draft-pick trades from 1987 to 1990 to assign values to
each draft pick (Massey & Thaler, 2013). McCoy’s objective was to characterize
past trading behavior rather than create a price list. However, McCoy’s draft pick
value chart (PVC), or “the Chart,” would revolutionize the NFL draft. Initially,
owner Jerry Jones and coach Jimmy Johnson used the PVC extensively in the early
1990s, explaining why the PVC is frequently misattributed to Jimmy Johnson
(Fortier, 2022). Subsequently, personnel from the Dallas Cowboys moved to other
teams taking the PVC with them. Soon the PVC became the norm for negotiating draft-
pick trades. In 2004, ESPN reported that “Before NFL general managers consider
trading draft picks, they more often than not consult this value chart. The chart
assigns each pick in the draft a point value, giving GMs an easy reference to
compare the relative value of draft picks in different rounds.” (ESPN Insider, 2004).
In Figure 1, the PVC graph is McCoy’s chart rescaled relative to the number 1 pick.

Massey and Thaler (2013) empirically estimate the value of draft picks using all
trades involving only same-year draft picks. Let v(n) denote the value of the n-th
pick relative to the number 1 pick (v(1) = 1). As an example, if pick 7 is traded for
picks 18 and 31, the squared difference between the pick values on both sides of the
trade is (W(7) — (v(18) + w(31)))*. The authors fit a Weibull function for v(z) by min-
imizing the sum over all observed trades of the squared differences between the esti-
mated pick values on both sides of the trade. Graph MT1 in Figure 1 is the
estimation using data from 1983 to 2008, graph MT2 is the estimation using data
from 2001 to 2008. Note the very steep decline for PVC. Both MT1 and MT2 resemble
PVC indicating that teams did indeed use PVC for negotiating draft-pick trades. MT1
and MT2 have a slightly less steep decline suggesting that PVC overvalues early picks.

Instead of assigning draft-pick values based on observed draft-pick trades, others
have assigned values to v(#) by studying the average performance of players drafted
with the n-th pick. The founder of Pro Football Reference (PFR), Doug Drinen,
created the Approximate Value (AV) method to assign a single number to the
on-field value of a player (Winston et al., 2022). Thus, AV is a more comprehensive
measure than simpler metrics such as number of starts, or number of times making it
to the Pro Bowl (an all-star game played toward the end of the season). Using draft
data from 1970 to 1999, Stuart (2008) estimated a formula linking career AV of each
player to his rookie draft slot. PFRAV in Figure 1 is Stuart’s draft-value curve
rescaled relative to the number 1 pick. After analyzing games played, games
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Figure |. Draft-value curves. PVC: Original Pick Value Chart (PVC) introduced by McKoy
which became the standard for NFL teams to use in negotiating draft trades. MTI: Implied
draft position value estimated by Massey and Thaler (2013) using 1983-2008 data. MT2:
Implied draft position value estimated by Massey and Thaler (2013) using 20012008 data.
PFRAV: Draft curve from Pro Football Reference (PFR) based on the Approximate Value (AV)
of players. APVC: Alternative Pick Value Chart (APVC) proposed by Schuckers (201 I).
Average, Star, Blended: Draft curves proposed by Lopez (2018).

started, career AV, and Pro Bowls using the drafts from 1991 to 2001, Schuckers
(2011) proposed and Alternative PVC (APVC). We rescale Schuckers’ chart relative
to the number 1 pick to obtain graph APVC in Figure 1.

Michael Lopez, Senior Director of Football Data and Analytics at the NFL, suggested
that teams might not be interested in drafting for average player performance, but instead
prefer a shot at a superstar (Lopez, 2018). Figure 1 depicts three rescaled charts proposed
by Lopez. Average is based on average career AV. Star is based on the probability of
landing a superstar. Blended is a weighted average of the Average and Star curves. In
the remainder of this paper, we investigate our research questions for each of the
curves in Figure 1.

Data and Method

We collected and cross-checked data on the NFL drafts, and all NFL games played for
the 1998 through 2021 seasons. Our primary data source, pro-football-reference.com,
documents for each draft pick which team made the pick as well as any trade history
for the pick. Pro-football-reference.com also documents the final score for each game
as well as which teams reached the playoffs. We cross-checked our data with
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Wikipedia. NFL teams are assigned to either the American Football Conference or the
National Football Conference. In each conference, teams are assigned to divisions. In
2002, the NFL expanded to 32 teams and realigned the divisions to its current orga-
nization. Instead of having three divisions with an unequal number of teams, each con-
ference realigned to four divisions (East, North, South, and West) of four teams each.
From 2002 onward, in each conference, all four division winners qualified for the
playoffs as well as two wildcard teams (nondivision winners with the best record).
So, 12 out of 32 NFL teams qualify for the playoffs. Starting in 2021, a third wildcard
team also qualified in each conference. The 2002 realignment provides an opportunity
to study the same set of 32 teams. Therefore, we focus on the 2002-2021 period. To
include lagged variables of interest, we collect data back to 1998.

Variables

Our dependent variable is PO; = 1 if team i qualified for the playoffs at the conclusion of
regular season ¢, 0 otherwise. Let OS;; be the original set of draft picks for team i in year ¢
before any draft trades. Similarly, with FS; we denote the final set of draft picks used by
team 7 in year ¢ after all draft trades. We use v(n) to denote the value of the n-th draft pick.
We calculate the original draft currency for team i in year ¢ as ODC;, = Zneos,, v(n).
Analogously, we calculate final draft currency as FDCy; = ), Fs, V(n).

To control for the strength of the teams each season, we use the least squares method
to determine team ratings. The least squares method is commonly used to assess team
strength when teams do not play all other teams (Albert et al., 2017; Lapré & Palazzolo,
2022; Winston et al., 2022). Because each NFL team plays a different subset of oppo-
nents, least squares ratings are better control variables for team strength compared to
win percentages. A major advantage of least squares is the clear interpretation of the
difference in ratings (Groll et al., 2020). Let 7; be the rating for team 7 in season 7.
The rating represents the expected scoring margin on a neutral field against an
average team in season . If ;, > 0, then team i is expected to beat an average team
by r; points in season z. If 7;; < 0, then team i is expected to lose to an average team
by r; points in season . We use the actual game results to calculate the scoring
margin my; as the difference between the number of points scored by home team i
and the number of points scored by away team j in season ¢. Let /, be the home advan-
tage in season ¢ and N, the number of teams in season ¢ For 2002 through 2021,
N, = 32. Lastly, let G(¥) be the set of all regular season games played in season .

The forecasted margin for a game between home team i and away team j in season
t is h +ry—rjy. Consequently, the forecasted error for this game is
(h; + iy — rjs) — my;. For each regular season ¢, we solve for the team ratings (r;;)
and the home advantage (4,) by minimizing the sum of squared errors subject to
the average rating being equal to zero:

min Z ((he + rie = rjs) — my)*
(i))eG()
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For each regular season ¢, we use Excel Solver to solve this quadratic programming
problem. Solver is guaranteed to find the global minimum, since we minimize a
convex quadratic function subject to a linear constraint (Winston & Albright,
1997). Next, we calculate the strength of schedule SoS; by averaging the ratings
of the opponents faced by team i in all regular season games in season .

Teams could perform worse when they have a new head coach. To control for a
team changing head coaches, we define nic; = 1 if team i had a new head coach in
season £, 0 otherwise. Since a team with a new head coach might change their subse-
quent draft strategy, we also include a lag for a new head coach in the prior season:
nhcy—1. There are 22 starting positions on an NFL team—11 on offense and 11 on
defense. So, if teams used draft picks proportional to each starting position, then
4.5% (1/22) of first-round picks would be used for each starting position. However,
teams use a disproportionate share of first-round picks for quarterbacks (QBs).
During 2002-2021, 9.4% of first-round picks were used for QBs, by far the highest
percentage among all starting positions. This is no surprise given the importance
of the QB in the NFL. It typically takes a few years for a new QB to develop.
While we cannot control for all possible player positions in terms of team needs
and picks, we control for QBs picked in the first round given their importance. We
define rlgb;, = 1 if team i used a first-round pick for a QB in season ¢, 0 otherwise.
Given the time for QBs to develop, we also control for r1¢b;— and rlgb;_,. Not
only do these QB variables control for teams picking QBs but they also control for
teams with a good QB who rarely draft a first-round QB. Since the division in
which a team is playing can impact the probability of reaching the playoffs, we
control for any division effects with division dummies D;; = 1 if team i plays in divi-
sion j, 0 otherwise.

Methodology
We use logistic regression to estimate the probability of reaching the playoffs as
follows:
Pr(POy = 1) + + + + + asS0S
nN————— =« a1 tir— axFir— asztir— Q4¥ir— aA5300;;
1= Pr(PO; = 1) 0 17it—1 2Fi—2 + Q3Fi—3 + QaTi—4 4 5509

+ agnhcy + agnhey_y 4 agrlgby + agrlgb_
+aiorlgbia + Y anDy + p1ODCy + pODCir_y

=1
+ B30DCy—» + p,O0DCi_3 + e;;
(1)
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A positive value for @; means that a team has a higher probability of reaching the
playoffs if they were a stronger team last year. Similarly, with a,, a3, and a4 we esti-
mate any persistence of team strength two, three, and four years back. A negative
value for as means that a team with a tougher strength of schedule has a lower prob-
ability of reaching the playoffs. So, in contrast to Grier and Tollison (1994) and
Caporale and Collier (2015), we (i) allow for performance spillover beyond one
year, and (ii) control for strength of schedule in the current year rather than the pre-
vious year. A positive value for #; means that higher original draft currency in the
draft immediately preceding the regular season increases the probability of reaching
the playoffs. With f,, f5, and S, we assess delayed effects of original draft currency
as it can take time for draft picks to make an impact. We estimate equation (1) for
each of the draft-value curves in Figure 1, that is, for each curve, we use the
plotted v(n) values in Figure 1 to calculate original draft currency. We also estimate
equation (1) with original draft currency based on a linear draft-value curve implied
by Grier and Tollison (1994) and Caporale and Collier (2015). To assess the impact
of final draft currency, we replace the original draft currency variables with final draft
currency variables in equation (1).

In the estimation, we fit random-effects models adjusting the standard errors for
clustering observations by team. For the Cleveland Browns, we can calculate all
lagged variables starting in 2003. For the Houston Texans, we can calculate all
lagged variables starting in 2005. For the other 30 teams, we have all 20 observations
for 2002-2021. Thus, the final dataset contains 635 observations. For logistic regres-
sion, Hosmer et al. (2013) recommend at least 10 events per independent variable to
avoid overfitting. Thus, with 244 playoff appearances in our dataset, we should not
include more than 24 independent variables. Equation (1) has 21 independent vari-
ables. So, overfitting is not a concern. The ultimate dependent variable would be
winning the Superbowl, but with only 20 Superbowl champions in the dataset, we
could have only 2 independent variables to avoid overfitting. Similarly, for any inter-
mediate playoff success measures, the number of independent variables would be too
small: conference champions (4), playing in the conference championship game (8),
playing in the divisional round (16). In robustness tests, we also use win percentage
in the regular season as a dependent variable.

Empirical Results

Table 1 shows the logistic regression estimates for reaching the playoffs with original
draft currency. Model (1) is the base model with control variables only. The positive
and statistically significant coefficients for ratings from the past two years indicate
that higher team strength in the past two years enhances the probability of reaching
the playoffs. Further back in time, the effect of team strength drops off. Ratings from
three or four years ago are not statistically significant. The negative and statistically
significant coefficient for strength of schedule indicates that playing tougher
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opponents reduces the probability of reaching the playoffs. The control variables for
teams changing head coaches are not statistically significant, similar to prior findings
in the literature (De Paola & Scoppa, 2012; Koning, 2003; Van Ours & Van Tuijl,
2016). First-round QBs contribute to reaching the playoffs in their second and
third years, but not in their first year. None of the division dummies are significant.
These significance findings are consistent across all models in Table 1.

In Model (2), we add the original draft currency variables calculated with v(n)
values for McCoy’s PVC. None of the draft currency variables are statistically sig-
nificant. Thus, higher original draft currency measured according to the PVC does
not lead to a higher probability of reaching the playoffs. We find the same in
Models (3) through (10). For all pick valuations in Figure 1, original draft currency
does not affect the probability of reaching the playoffs.

Table 2 shows the logistic regression estimates for reaching the playoffs with final
draft currency reflecting actual picks made after all draft trades. Again, the significant
estimates for team ratings from the past two years and strength of schedule are con-
sistent across all models. In Model (2) with the final draft currency variables calcu-
lated with v(n) values for McCoy’s PVC, none of the draft currency variables are
statistically significant. We find the same pattern in Models (3) and (4) when we cal-
culate final draft currency with the implied draft position value estimated by Massey
and Thaler (2013) for both MT1 and MT2 draft-value curves. However, in Model (5),
final draft currency for the Star draft-value curve from three years ago is positive and
statistically significant. Moreover, in Models (6) through (10) for the Blended,
PFRAV, APVC, Average, and Linear draft-value curves, both final draft currency
from two years ago and three years ago are positive and statistically significant.
Furthermore, the higher log pseudolikelihood values indicate better model fit for
Models (7) through (10) compared to Models (1) through (6). These results
suggest that draft-value curves PFRAV, APVC, Average, and Linear better
capture how final draft currency from two and three years ago increases the probabil-
ity of reaching the playoffs.

Teams can trade their original draft picks for other draft picks and/or veteran
players. So, teams that end up with higher final draft currency compared to their orig-
inal draft currency, might not only have traded picks but also traded away veteran
players. While we fully incorporate gaining or losing draft picks, it is difficult to
model gaining or losing veteran players. According to models with better model fit
in Table 2, a team with a higher final draft currency has a higher probability of reach-
ing the playoffs (with a delay). The benefit could be a combination of trading picks
and trading away veteran talent. As a result, the coefficient estimates for final draft
currency in Table 2 could be biased down, as the estimates might represent the net
benefit of gaining draft currency and losing veteran talent. Therefore, it is possible
that our results are understating the dynamics in the NFL, and the impact of final
draft currency could be even bigger. Consequently, our finding—that final draft cur-
rency increases the probability of reaching the playoffs whereas original draft cur-
rency does not—is possibly even stronger.
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We perform several robustness tests. First, we add an additional draft currency
variable for the draft four years ago (ODCj—4 or FDCj;_4). The results reported in
Supplementary appendix Tables S1 and S2 show that this variable is not significant
in any of the models. None of our conclusions change. When we include team
dummies (instead of division dummies) in equation (1), we find the same patterns
as in Table 1 (Supplementary appendix Table S3). The same control variables are sig-
nificant and none of the original draft currency variables are significant. When we
include team dummies (instead of division dummies) in the models with final draft
currency, the models with better model fit are PFRAV, APCV, Average, and
Linear just like in Table 2 (Supplementary appendix Table S4). For these models,
the same control variables are significant, and final draft currency from three years
ago is positive and significant.

The results strongly suggest that original draft currency does not affect the proba-
bility of reaching the playoffs, but final draft currency does after a few years. So, it
boils down to successfully trading draft picks rather than just picking in the original
order. We formally verify this in a set of robustness tests. Let ADCj;_; = FDCj_y —
ODCj_y, be the change in draft currency for team i in draft t — k (k= 0, 1, 2, 3).
Supplementary appendix Table S5 shows the results when we add ADCj,_, for k =
0, 1, 2, 3 to equation (1). Again, model fit is higher for Models (7) through (10).
Consistent with Tables 1 and 2, in the models for draft-value curves PFRAV,
APVC, Average, and Linear none of the original draft currency variables are significant
and the coefficient estimates for change in draft currency variables two and three years
ago are positive and significant.

Prior to 2017, teams were not allowed to trade compensatory picks. Starting in
2017, however, compensatory picks could be traded just like regular picks. We
create alternative draft currency variables focusing on tradable picks only, that is,
we omit compensatory picks prior to 2017. The results in Supplementary appendix
Tables S6 and S7 show that (i) model fit is higher for PFRAV, APVC, Average,
and Linear, and (ii) final draft currency from three years ago is positive and signifi-
cant. These results further support our conclusion that final draft currency with a less
steep decline increases the probability of reaching the playoffs with a delay.

Next, we investigate whether sample selection bias is a concern as it relates to the
New England Patriots. The Patriots are by far the most successful team during the
2002-2021 period. They have 17 playoff appearances (compared to 7.6 for an
average team), 8 Super Bowl appearances (compared to 3, 2, 1, or 0 for each of
the other teams), and 5 Super Bowl wins (compared to just 2, 1, or 0 for each of
the other teams). The Patriots also trade more of their draft picks (58%) compared
to the league average (39%). Moreover, they tend to amass picks which are worth
more in the APVC, Average, and Linear draft-value curves compared to the draft
curves typically used by teams (PVC, MT1, MT2) in draft trades. So, the question
arises whether the results are merely a Patriots effect. When we run our analysis omit-
ting the Patriots observations, the results are similar to the results when we omit non-
tradable compensatory picks. None of the original draft currency variables are
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significant (Supplementary appendix Table S8), model fit is highest for final draft
currency with APVC, Average, and Linear, and final draft currency from three
years ago is positive and significant (Supplementary appendix Table S9). So, it is
not merely a Patriots driven finding that final draft currency with a less steep
decline increases the probability of reaching the playoffs with a delay. Appendix
A shows that our findings are robust for other draft-value curves as well.

In a final set of robustness tests, we use win percentage in the regular season as an
alternative dependent variable. Supplementary appendix Tables S10 and S11 report the
results. The only significant (and positive) original draft currency variables are from
one year ago for MT1 and MT2. However, the R? for these two models is lower
than for the base model and most other models. The only significant (and positive)
final draft currency variables are from three years ago for PFRAV, APVC, Average,
and Linear. These four models also have the highest R? values among all models
for win percentage in Supplementary appendix Tables S10 and S11. So, again,
model fit is better for models with final draft currency with less steep decline in draft-
pick value, and final draft currency contributes to success with a delay.

Discussion

The empirical results show that original draft currency does not affect the probability
of reaching the playoffs. However, final draft currency does increase the probability
of reaching the playoffs with a delay, and model fit is better for draft-value curves
with a less steep decline, notably APVC, Average, and Linear. So, which teams
end up with more final draft currency?

In Figure 2, we plot final draft currency against original draft currency. The hor-
izontal (vertical) axis represents a team’s original (final) draft currency averaged over
2002-2021. On the 45-degree line, the potential for promoting competitive balance is
the highest as final draft currency equals original draft currency determined by the
draft order. More deviation from the 45-degree line means more deviation from
the perfect potential of promoting competitive balance. So, on average, a team
above (below) the 45-degree line gained (lost) draft currency in trading picks. The
scatterplot on the left based on PVC draft currency shows that teams are close to
the 45-degree line suggesting that teams did indeed use the PVC when negotiating
draft-pick trades. The scatterplot on the right based on APVC draft currency
shows more variation around the 45-degree line. So, on average, teams with
higher original draft currency (and thus earlier draft position) end up with higher
final draft currency, but there is significant variation above and below the
45-degree line.

We formally test the observations in Figure 2 by regressing final draft currency on
original draft currency in Table 3: FDC;, = a 4+ pODCj; + e;;. In Models (1) through
(8) for draft curves PVC through Average, the estimate for « is 0 and not statistically
significant, whereas the estimate for f is 1 and statistically significant (moreover, 1 is
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Figure 2. Team average draft currency comparisons 2002-2021: PVC and APVC. Each point
represents a team’s original draft currency and final draft currency averaged over 2002-2021.
Points above (below) the dashed line are teams that ended up with more (less) currency
because of their trades. In both charts, the New England Patriots (NWE) are the team on the
far left with the least original draft currency. According to the PVC (APVC) valuation, the
Patriots ended up with more currency than 4 (21) other teams on average.

contained in the 95% confidence interval around the estimate). So, on average, teams
with higher original draft currency end up with higher final draft currency. However,
the R? decreases from 0.67 for PVC (the steepest draft curve) to 0.29 for APVC and
0.28 for Average (the least steep draft curves depicted in Figure 1), meaning there is
more variation around the 45-degree line in Figure 2. Yet, for APVC and Average,
the model fit for the probability of reaching the playoffs is higher. So, less steep draft-
value curves matter more for reaching the playoffs, but there is more variation away
from the 45-degree line in Figure 2, meaning that some teams gain more draft cur-
rency than others, while other teams lose more draft currency (Appendix B shows
the change in draft currency by team). Hence, some teams better understand the
value of out-trading other teams using a less steep draft-value curve. The prime
example of this phenomenon is New England.

In Figure 2, the New England Patriots are the team farthest to the left. As the stron-
gest team on average, they had the least original draft currency. Trading picks they
ended up with more final draft currency—measured by PVC—than four other
teams. Measured by APVC, the Patriots ended up with more final draft currency
than 21 other teams. By cleverly trading picks, the Patriots acquired draft picks
undervalued by other teams which allowed the Patriots to remain among the strongest
teams over a 20-year period thereby negating the intent of the draft. The mechanism
of the draft is not necessarily flawed. Instead, other teams’ perceived value of draft
picks perpetuates competitive imbalance.
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Bill Belichick, head coach and de facto general manager of the New England
Patriots since 2000, commented on the rule change in 2017 allowing teams to
trade compensatory picks:

“In the past [compensatory] picks really, I wouldn’t say don’t have any value, but they
didn’t have much value because you couldn’t do anything with them other than pick a
player at that spot. Now that those picks are tradeable, that changes things a little bit
because they are capital to move up, move back, or you could move into those spots
or trade them for other players.” (Hill, 2018).

Clearly, the Patriots view a draft pick as draft currency rather than merely a spot to
pick a player. For the draft to reach its intended full potential of promoting compet-
itive balance, teams will need to agree on a draft-value curve that better reflects (i) the
contribution of players picked at their draft positions and (ii) the relation between
draft currency and access to the playoffs.

To quantify the impact of improving final draft currency on the probability of
making the playoffs, consider an average team (with a rating of 0 by construction)
playing an average schedule (with a strength of schedule of 0) which has not
drafted a QB in the first round in the past three years, with an average final draft cur-
rency according to the APVC of 2.6. We reestimated the logistic-regression model
from Table 2 for final draft currency with the APVC leaving out nonsignificant var-
iables. With these estimates, we determine that the estimated probability of making
the playoffs for this average team is 0.338. If this average team were to make the draft
trades the New England Patriots made, the improved final draft currency of 2.9 would
change the estimated probability of making the playoffs to 0.389, an increase of 15%.

Conclusion

The intent of the NFL draft is to enhance competitive balance, yet empirical evidence
to that effect has been empirically ambiguous (Maxcy, 2012). Our results provide
novel insights by studying the probability of reaching the playoffs since the NFL
realigned itself in 2002. We study a wide range of draft-value curves covering the
highly nonlinear decline in draft-pick value of McCoy’s PVC to a linear decline in
draft value. Regardless of the draft-value curve we use to calculate original draft cur-
rency before any trades, we consistently find that original draft currency does not
affect the probability of reaching the playoffs. Interestingly, after a few years, final
draft currency after trades does increase the probability of reaching the playoffs.
Since the total amount of original draft currency is a fixed pie each year, some
teams gain draft currency at the expense of other teams. We find that teams that “out-
trade” other teams increase their chances of reaching the playoffs. The impact of final
draft currency happens with a delay; it takes at least until the third season after a draft
before the impact on access to the playoffs can be expected. We find that model fit is
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better for draft curves with a less steep decline in draft-pick value than McCoy’s
PVC. Draft curves such as APVC, Average, and Linear provide better model fit.
Some teams gained more draft currency valued by these less steep draft curves
than other teams. In particular, the New England Patriots with the least original
draft currency ended up with more draft currency valued by the APVC than 21
other teams allowing the Patriots to remain among the strongest teams over a
20-year period.

In our analysis, we could not control for different player positions. Future research
should investigate how teams adjust their positional priorities based on recent
success. Another fruitful avenue for future research would be to extend our analysis
to include player-roster management considering both the depth in the draft for spe-
cific player positions and alternatives in free agency.
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Appendix

Appendix A—Additional Draft-Value Curves

In addition to the estimated draft-value curves, MT1 and MT2 in Figure 1, Massey
and Thaler (2013) introduce a surplus value for each draft pick. First, the authors
use performance categories based on number of starts and Pro Bowl selections to esti-
mate performance value by draft pick. Next, the authors use player salary data from
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1994-2008 to determine compensation cost by draft pick. Finally, they calculate
surplus value as the difference between performance value and compensation cost.
Because compensation declines more quickly than performance value at the begin-
ning of the draft, surplus value initially increases to its maximum at the beginning
of the second round and then decreases through the rest of the draft.

We took the surplus graph from Figure 3, Panel B in (Massey & Thaler, 2013,
p. 1489) which shows surplus value for picks 1 through 161. We used graphreader.-
com to create numerical values for these picks. Surplus value is linear for the last part
of the graph—picks 139 through 161. We used linear regression on these last picks to
extrapolate the graph for picks 162 through 262.

Estimating Model (1) using surplus value for original draft currency gives the
same results as all the other draft curves (see Supplementary appendix Table S12).
The same control variables in Table 1 are significant, and none of the original
draft currency variables are significant. When we use surplus value for final draft cur-
rency, again, the same control variables in Table 2 are significant (see Supplementary
appendix Table S13). Final draft currency from two years ago is weakly significant (p
= (0.054) and from three years ago is significant (p = 0.010). These findings are con-
sistent with the results in Table 2. The model fit for final draft currency based on
surplus value is slightly worse than for the APVC, Average, and Linear draft curves.

While these findings show further robustness of our conclusions, surplus value has
several caveats. First, Massey and Thaler (2013, p. 1489) mention: “Clearly, we
should be cautious in interpreting this surplus curve; it is meant to summarize the
results simply. Whereas the general shape is robust to a wide range of modeling deci-
sions, the precise values are not.”

Second, Winston et al. (2022, p. 225) mention: “As pointed out by Bimbaum, there is a
major flaw in the [Massey & Thaler (2013)] analysis. [Massey and Thaler] assume that all
players who play the same position and are in the same performance category are equally
valuable. However, these categories are arbitrarily defined and they can include large var-
iability in player quality. For example, a player who has a single start at a meaningless
week 17 game will be in the same category with someone who has eight starts in the
season. In order for [Massey and Thaler] to nail down their conclusion that the NFL
draft is inefficient, they needed a better measure of player performance.”

Third, Massey and Thaler’s surplus value critically depends on observed compen-
sation for drafted players between 1994 and 2008. The 2011 Collective Bargaining
Agreement drastically reduced salaries for early first-round picks by implementing
a rookie wage scale (Corry, 2019). So, for the second half of our data, the surplus
curve would look very different.

Rich Hill (RH) of SBNation updated the PVC based on recently observed draft
trades since 2012 (Hill, 2017). Compared to the curves in Figure 1, the RH draft-
value curve is very similar to the original PVC in Figure 1. When we run our analysis
with draft currency based on the RH value curve, we obtain estimates and model fit
that are very similar to the results for PVC (Supplementary appendix Tables S12 and
S13). Spielberger and Fitzgerald (2020) proposed a draft-value curve using salary
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data. The Fitzgerald—Spielberger draft-value chart (FS) grades draft picks from 2011
to 2015 based on salary data after players’ initial rookie contracts. The FS curve is
very similar to the PFRAV curve in Figure 1. Our results in Supplementary appendix
Tables S12 and S13 with the FS draft-value curve are very similar to the results for
PFRAV. The results for these additional draft-value curves—Surplus Value, RH, and
FS—confirm the findings and conclusions obtained with the draft-value curves in

Figure 1.

Appendix B—Change in Draft Currency
See Figure B.1.
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