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SUV Baseball

SUVT Situational Underlying Valué for professional baseball (MLB3 a concept based on the more traditional one
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http://isaacmiller.co/mlbdata-2014runs-expectancy/
https://www.quora.com/Hbaseballhowmanyruns-scorein-an-inning-with-basesloadedand-no-outs
find doz n s
employ the first of the listed websites, since this provides the raw data from which the run expectancies were
calculated:

Expected Runs/Chance of Scamg Table
The following table was produced from play-play data from every Major League baseball game played

between 1984 and 1994. Shortened innings and extra innings are not included. The table gives the expected
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number of runs (column headed "Expetjdatiat will score given a particular state in the inning, given by
the number of outs ("Outs") and the runners on base ("Runners"). Numbers under the "Runners" column tell
which bases are occupied. The column headed "Prob > 0" gives the probabilitietiratwill score at least

one run in that inning. Raw data used to produce the expected values are given in the final three columns.

(Data from Project Scoresheet/Baseball Workshop, courtesy David Nichols)
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The first three columns are the ones of irderand | display them in a matrix format as follows, but to four significant
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base)\
3 2 1 0
out s
0 1.3681 1.1291 0.8800 20.4947
1 0.9586 0.6900 0.5220 -0.2627
2 0.3804 0.3291 0.2254 -0.0988
0.8800
0.4947 =
0.3853)
bases .3 23 13 12
out s
0 23732 1.9765 1.7481 1.4967
1 1.5715 1.3901 1.1681 0.9151
2 0.7574 0.6058 0.5036 0.4431

The first table lists the run expectancies for bases empty cases per nhumber ghigutsiplies that each inning is
theoretically worth 0.4947 run (the ([0} entry in the first table), from which the incremental run expectancy, which
we subsequently term the SUV, for each bases empty case be€o2329,-0.1639 and0.0988, respectivg. For

the remaining SUVs, | scale each to the run expectancy for its corresponding bases empty case to yield the following
SUVs (e.g., for the runner ot With no out, the SUV = 0.08800.4947 = 0.3953):

baseY
l 3 2 1 0
out s/
0 0.8734 0.6344 0.3853 -0.2320
1 0.6959 0.4273 0.2593 -0.1639
2 0.2816 0.2304 0.1266 -0.0988
bases
| 123 23 13 12
out s
0 1.8785 1.4818 1.2534 1.0020
1 1.3089 1.1364 0.9054 0.6524
2 0.6587 0.5071 0.4049 0.3443

This implies, e.g., that a leadoff single is worth 0.3853 run, while making the first out always deducts 0.2320 run (and
Ideally, the SUVs for indivitheds would sum to their muliase

maybe more if there are base runners).

counterparts, e.g., with no owtad runners onsland 29, 0.3853 + 0.6344 £.0197 would equal.0020. In reality,
this is not exactly the case, as shown in the following (based on sums of individual SUVSs):

bases
| 123 23 13 12
out s
0 1.8931 1.5078 1.2587 1.0197
1 1.3826 1.1233 0.9552 0.6866
2 0.6386 0.5120 0.4082 0.3570

However, the differences are uniformly small (none greater than ~6%, as shown below):

bases
out s

123

23

13

12

0
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bases

] 123 23 13 12
out s
1 5.63% -1.16% 5.50% 5.24%
2 -3.05% 0.96% 0.82% 3.68%

From here on, restrict all SUVs to just two significant figures, which reduces the two SUV matrices to the following:

baseHX 3 2 1 0
out s 4
0 0.87 0.63 0.39 -0.23
1 0.70 0.43 0.26 -0.16
2 0.28 0.23 0.13 -0.10
bases
l 123 23 13 12
out s/
0 1.88 1.48 1.25 1.00
1 1.31 1.14 0.91 0.65
2 0.66 0.51 0.40 0.34

By adjusting the SUVs for the individual bases slightly as follows:

base 3 5 1 0
out s
0 0.87 0.63 0.39 -0.23
1 0.68 0.44 0.22 -0.16
2 0.29 0.23 0.12 -0.10

The differences with the muliase SUVs becomes even smaller, no greater than ~3%.

bases .3 23 13 12
out s
0 1.89 1.50 1.26 1.02
1 1.34 1.12 0.90 0.66
2 0.64 0.52 0.41 0.35
bases 3 23 13 12
out s
0 053%  135%  080% _ 2.00%
1 220%  -1.75%  -1.10%  1.54%
2 3.03%  1.96%  250%  2.94%

For example, the sum of the SUVs f&rdnd 29 separately with no outs = 0.39 + 0.63 = 1.8Bich is only (1.02
1.00)/1.00 = 0.02 or 2.00% higheOn average, the difference (absolute values) is only 1.3884s, the SUVs as
slightly adjusted above are considered final.

The following are two examples of how the SUV works.

Example 1 Earned Unearned Batter SUV
Out -0.23 -0.23



Example 1

Earned Unearned Batter SUV

1B 0.22 0.22
Sac -0.15 -0.15
1B/RBI 0.89 0.89
Out -0.22 -0.22
Sum 0.51 0 0.51
Total 0.51
Example 2 Earned Unearned Batter SUV
E/Runner to 2B 0 0.63 0.00
Out -0.42 -0.42
BB 0.22 0.22
GO/Runner to 3B -0.41 -0.41
2B/2 RBI 1.82 1.82
WP/Runne to 3B 0.06
HBP 0.12 0.12
SB 0.11
E/1 Run/Runner to 3B 0 0.89 0.00
Out -0.51 -0.51
Sum 0.99 1.52 0.99
Total 2.51
GO = Ground out
SB = Stolen base
In terms of the formulas:
Example 1 Earned Unearned Batter SUV
Out -0.23 -0.23
1B 0.22 0.22
Sac =0.230.220.16 -0.15
1B/RBI =1.00-0.23+0.12 0.89
Out =-0.120.10 -0.22
Sum =SUM(abovg =SUM(abovg =SUM(abovg
Total =Earned+Unearned
Example 2 Earned Unearned Batter SUV
E/Runner to 2B 0 =0.63 0.00
Out =0.440.63-0.23 -0.42
BB =0.22 0.22
GO/Runner to 3B =0.29+0.120.440.22-0.16 -0.41
2B/2 RBI =0.23+2.00-0.29-0.12 1.82
WP/Runner to 3B =0.290.23
HBP =0.12 0.12
SB =0.230.12
E/1 Run/Runner to 3B 0 =1.00-0.29+0.290.23+0.12 0.00
Out =-0.290.120.10 -0.51
Sum =SUM(abovg =SUM(abové =SUM(abovg
Total =Earned+Unearned




For example, in Example 2, theurth batterhit into a ground out with runners ofi dnd 29 with one out, forcing the

runner going into 2 for the second out. From the SUV magriinners attand 39 with two outs are worth 0.29 and

0.12, respectively. Eliminating a runner &t\®ith one out deducts 0.44 (thus, a net decrease in moving him ffom 2

to 39 at the expense of an out = 0148.29 = 0.15). Eliminating a runnet ¥!with one out deducts 0.22 (and, since

he disappears entirely due to the force, this is the net decrease). Finally, adding the second out deduct$8t16. The

results of all of this is0.41, as shownThefifth batterdoubled, driving in both rurers, for 2.00 runs and an SUV

for being on 2¢with two outs of 0.23.  Eliminating the runners &iahd 3 with two outs deducted 0.29 and 0.12,
respectivel y. Thus, this bathetfiestrexamplet ome ranlwasSs \s0 theeneta me 1 .
SUV =1.00i 0.49 =0.51. Inthe second, three runs scored for a net of 8.89 = 2.51, of which 1.52 was unearned.

A run scored is always worth 1.00.

The following expanded box scores from two different games illustrates full use GUV statistic, including
pitching. The first game was a Washington natior@hactory over the Chicago Cubs at Wrigley Field on May 27,
2015. The second was Game 7 of the 2016 World Series where the Cubs ended teir td8ught with an-8

victory over the Cleveland Indians in 10 innings. For batters, the more positive the SUV, the better. For pitchers, the
more negative, the better.



Team Hitter 3 4 5 6 7 8 9 Total
AB SUV | AB suv | AB | suv AB SUV | AB Suv AB SUV | AB SUV | AB Suv AB SUV |AB-R-HRBI| SUV
Span out(K) | -0.23 b 012 dp | -078 ib | 022 ;f;ﬁ“(gj;tfg') 0 | 5020]-067
Desmond 1b 0.22 out  -0.22 2b 0.23 out(K) | -0.26 1b 044 | 5-0-3-0 | 0.41
Escobar | out(K) | -0.26 1b 039 | out | -033 out | -0.22 enaterioee | 041 | 51-1-0 | -0.83
Harper out(K) | -0.22 bb 063 hr 1 Russell pitching — |~ bb 0.39 out(K) 051 | 3-1-2-1 | 1.29
fielders choice (force out
Zimmerman out(K) | -0.23 o e e 2y | 035 out(k) | 023 | wottzpitching— | out | -0.4 4000 | -1.21
g which allows run to score
‘g’ Ramos out | -0.16 bb 044 out(K) -0.16 out(K) | -0.26 3-0-0-0 | -0.14
g Ugala out | 0.1 out(K) 047 | © out | -0.22 40-00 | 0.79
z Grace (8)
Janssen (8)
Moore out -0.23 out(K) -0.45 out -0.22 3-0-0-0 | -0.90
Taylor (8) Wood pitching — out(K) -0.23 | 1-0-0-0 | -0.23
Scherzer out(K) -0.16 1b 0.39 out -0.23 3-0-1-0 | 0.00
Espinosa (8) hr 1 1-1-1-1 1.00
R-H-E & SUV| 0-1-0 | -049 | 0-0-0 | -049 | 0-1-0 \ -0.49 1-1-2 019 | 0-2-0 | -0.49 1-1-1 0.39 | 0-1-0 | -0.49 | 0-0-0 | -0.49 1-2-1 029 | 37-3-9-2 | -2.07
unearned 0.32 uneamed 0.12 uneamed | 0.22 | unearned | 0.66
fotal 0.51 fotal 0.51 fotal 0.51 total -1.41
Coghlan out(K) | -0.23 out(K) | -0.4 out(K) | -0.16 \ 3-0-00 | -0.79
Soler (8) Grace pitching — 2b 0.63 1-0-1-0 | 0.63
Rizzo out(K) | -0.16 1b 0.44 out -0.1 \ hbp 0.39 3-0-1-0 | 057
Bryant bb 0.12 out | -0.47 out(K) -0.23 |Janssen pitching —| out | -0.59 3-0-0-0 | -1.17
Fowler out(K) | -0.22 out(K) | -0.45 out(K) -0.16 sac -0.3 3-0-0-0 | -1.13
Castro 1b 0.39 out(K) -0.23 1b 0.12 out | 0.62 4020 [ 0.34
Lake out -04 2b + SB (2 out) 0.5 out(K) -0.22 Storen pitching — out 0.26 | 40-1-0 [ -0.38
o Ross out | -0.26 out(K) -0.37 out | -0.23 3-0-0-0 | -0.86
g Montero (7) out(K) -0.22 | 1-0-0-0 | -0.22
E Lester out -0.22 out(K) -0.39 2-0-0-0 | -0.61
Baxter (PH-7) out(K) | -0.16 1-0-0-0 | -0.16
Russell, J (8)
Motte (8+)
Wood (9)
Herrera (PH-9) 1b 039 | 1-01-0 | 0.39
Russell, A 1b 0.39 out(K) | -0.23 out(K) | -0.1 out 0.4 | 4-0-1-0 | -0.34
R-HE&SUV| 000 ) 049|010 ) 049 ) 020 | 049 0-1-0 -0.49 | 000 | -0.49 0-1-0 049 | 000 | 049 [ 0-1-0 | -0.49 0-1-0 -0.49 | 33-0-7-0| 441
Team Pitcher IP H R ER BB SO suv
s Scherzer (W) 7 6 0 0 1 13 -3.43
B Grace 0 1 0 0 0 0 1.02
-_g Janssen (H) 1 0 0 0 0 0 -1.51
3 Storen (S) 1 1 0 0 0 1 -0.49
= Total 9 8 0 0 1 14 -4 41 See hitp://espn.go.com/mib/playbyplay?gameld=350527116 for complete play by play.
Lester (L) 7 7 2 1 2 10 -1.87
o Russell, J 0 0 0 0 1 0 0.39
g Motte 1 0 0 0 0 1 088
= Wood 1 2 1 1 0 2 0.29
© Unearned 0.66
Total 9 9 3 2 3 | 13 -1.41




. 1 2 3 4 5 6 7 8 9 10 Total
Team Hitter AE-H-F-
AB sSuv AB sSuUv AB sSuv AB sSuv AB SUV| AB | SUV AB SUV | AB | SUV AB sSuv AB sSuv Rl sSuv
Fowler hr 1.00 out -0.16 | Miller pitching — 1b 0.39 1b 0.39 out -0.39 5-1-3-1 | 1.23
1b (steals 1b (out @
Schwarber b w12 outs) 0.50 2b) -0.10 dp -0.78 out -0.40 1b 039 | 5030 | 0.39
Almora (PR-10) 0-1-0-0 | 000
dp (K + caught . out (runner
Bryant out -0.40 1b 0.39 bb 0.12 stealing) | "0-48 [ — &llenpitching t0 2b) 018 4-2-1-0 | -0.55
b (rurner
Rizzo out -0.26 hbp 0.63 | scores+reach | 1.11 out(K)| -0.23 bb 0.22 | 3-1-1-1 147
2
. out (force @ 2b (runner
P Zobrist out -0.33 2b) -0.35 out -0.33 out | -0.16 @ 1bto 3b) 146 | 51-1-1 | 029
3
° Russell ot |-023 sl 047 out |-023 out | 0.1 bb | 022 2001 | 017
f=2]
g Contreras out -0.16 2b 1.00 2-0-1-1 0.84
&) Ross (5) nro | 1.00 bb 039 1-1-1-1 | 1.39
Coghlan (PR-8) 0-0-0-0 | 0.00
Montero (9) Bl 100 [ 104141 | 1.00
H oLt [Force @ 2b;| Eisuer pitching
ayward out -0.10 out -0.33 out |-0.16 stesls2bon | -0.18 | ™7 iy 7 (-086 [ 5-0-0-0 | -1.63
Shaw. to 30 on
Baez out -0.23 hr 1.00 |out(K)| -0.10 Shaw pilching — out(K) -0.55 out -0.74| 5-1-1-1 | -062
R-H-E & SUV 1-2-0 0.51 0-0-0 -0.49 0-1-0 -0.49 2-2-0 1.51 2-3-0 151 | 1-1-0 | 0.51 0-1-0 -0.49 | 0-0-0 | -0.49 0-0-1 -0.73 2-3-0 151 (388138 2.86
unearned | 0.24 unearned | 0.24
total -0.48 total 3.10
bb [=cores from out (runner
Santana out -0.23 1b 0.54 3Bbonwpw2 | 0.83 -0.15 out -0.23 4-1-11 0.76
auts) to 2b)
Eflb + runner to T [reach 2k on
Kipnis out(K) -016 26 000 | Lester pitching — E:runnerta | 1.00 out(K) -033 out(K) -0.18 5110 | 0.35
Ird: scores
Lindor E/b 0.00 out -0.47 out (K) -0.10 out |-0.23 out -0.10 5-0-0-0 | -090
Napeli 0“12(;0)“9 022 out | -0.45 out(K)| -0.23 out(K)| 0.16 | Edwardspitchira— | out(K) |-0.23| 5.0-0-0 | -1.29
@ Ramirez 1b (picked | ;55 ot | -023 out |-0.16 b | 012 ot [-0.16| 5120 | 066
< off wi0 out)
2 Chisenhall 1b 0.22 out -0.16 2-0-1-0 | 0.06
= bb [to 2nd on
5 Guyer (6) 1b | 0.12 | Chapmanpitching— | 2b | 1.11 indifference w2| 023 | 2221 | 1.46
= outs)
E Davis dp -0.48 out -0.10 out |[-0.22 hr 1.77 1b 089 51-2-3 1.86
© Crisp 2b 063 out -0.23 out -023| 1b | 012 4-1-2-0 0.29
Martinez (9) Montgarnery pitching — out -022| 1-0-0-0 | -0.22
Perez sac -0.18 out(K) -0.16 bb 0.22 1-0-0-0 | -D.12
MNaquin (PR-7) 0-0-0-0 | 000
Gomes (8) out(K})| -0.22 1-0-0-0 | -0.22
R-H-E & SUV 0-0-1 -0.61 0-1-0 -0.49 1-2-1 0.07 0-0-0 -0.49 2-1-1 1.34 | 0-1-0 [ -0.49 0-0-0 -0.49 | 3-4-0| 251 0-1-0 -0.49 1-1-0 051 |40-7-11-5| 1.37
unearned | 0.12 unearned | 0.44 unearned | 0.17 unearned | 0.73
total -0.49 fotal 0.51 total 1.51 total 2.10
Team Pitcher IP H R ER BB SO sSuv
Hendricks 467 4 2 1 1 2 -1.08
F Lester 3.00 3 2 1 1 4 -0.35
a Chapman (W) 1.33 3 2 2 0 2 2.29
s Edwards 087 1 1 1 1 1 0.73
é Montgomery (S) 0.33 0 0 0 0 0 -0.22
o Unearned 0.73
TOTAL 10.00 Ll ! 5 3 9 210 See http:/www.baseball-reference.com/boxes/CLE/CLE201611020.shtml| for complete play by play.
Kluber 4.00 8 4 4 0 0 204
o
S Miller 233 4 2 2 1 1 1.01
E Allen 2.00 0 0 0 1 2 -0.76
h Shaw (L) 1.00 3 2 2 2 1 217
= Bauer 067 0 0 0 0 1 -1.60
H
g Unearned 0.24
Total woo [ 1] &8 [ 8] 4 5 310




An interesting wrinkle is to assign SUVs by league, considering that the National still refuseshe Designated
Hitter. The following article( MILB & Run Distribution per Game &gv Inningd Negative Binomial 8eptember
6, 2014 by SeanDolinar, http://stats.seandolinar.com/mtin-distribution-negbinomial) notes thatfiUsing data

from 20112013, the American LeagyéL] had a
r ThusstlieiNh scored §.4468/0.4830 = 0.9251 or ~7.5% less runs than the

League[NL] h a d
AL. Assuming both leagues played an equal (or essentially equal) number ogiouérghe three seasons, the MLB

0.4468

expected

average runs/inning is the average of those for each leagt! 4 |

8

ey

v al

ue of 0.4830

8Since NL = 0.9251 AL=4

runs/ i

8 , for the MLB average of 0.49. The corresponding value for the NL is 0.4709. Rounding
these to two significant figurg®.51 and 0.47)we see that the adjusént to the MLB average is ~4%, an increase
for the AL and a decrease for the RllAgain working with just two significant figures, the SUVs for the two leagues
become the following:

base| 4 2 1 0
out s
MLB SUVs 0 0.87 0.63 0.39 -0.23
1 0.68 0.44 0.22 -0.16
2 0.29 0.23 0.12 -0.10
base| 4 2 1 0
out s
AL SUVs 0 0.91 0.66 0.41 -0.24
1 0.71 0.46 0.23 -0.17
2 0.30 0.24 0.12 -0.10
base| 4 2 1 0
out s
NL SUVs 0 0.83 0.60 0.37 -0.22
1 0.65 0.42 0.21 -0.15
2 0.28 0.22 0.12 -0.10

With these, it is possible to revise the two games to be specific to their league (treating the World Series game as an
AL game since Cleveland was the home team and both teams use the DH).
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Team Hitter 3 4 6 7 9 Total
AB SUV | AB suv | AB [ suv AB SUV | AB Suv AB SuUv | AB Suv | AB Suv AB SUV |AB-RHRBI| SUV
Span out(K) | -0.22 b 012 dp | -0.74 b | 021 e’f;?'}c‘:;tfo”) 0 | 5020 -063
Desmond 1b 021 out -022 2b 022 out(K) | -0.24 1b 042 | 5-0-3-0 | 0.39
Escobar | out(K) | 0.24 1b 037 | out | -0.32 out | -0.22 enaferlee | .38 | 51-1-0 | 0.79
Harper out(K) | -0.22 bb 06 hr 1 Russell pitching — |~ bb 0.37 out(K) 05 [ 31-2-1 | 125
fielder's choice (force out
Zimmerman out(K) | 022 irou v (e 2y | 0.3 out(K) | -022 | Wetie pitching —+ | out | -0.38 40-0-0 | 115
E which allows run to score
? Ramos out | -0.15 bb 0.42 out(K) -0.15 out(K) | -0.24 3-0-0-0 | -0.12
5 Uggla out | -01 out(K) -0.44 ;ff;'}c‘:;tfo”} 0 out | -022 4-0-0-0 | -0.76
2 Grace (8)
Janssen (8)
Moore out -0.22 out(K) -0.44 out -0.22 3-0-0-0 | -0.88
Taylor (8) Wood pitching — out(K) -0.22 | 1-0-0-0 | -0.22
Scherzer out(K) -0.15 1b 0.37 out -0.22 3-0-1-0 | 0.00
Espinosa (8) hr 1 1-1-1-1 1.00
R-H-E & SUV| 0-1-0 | -0.47 | 0-0-0 | -0.47 | 0-1-0 | -0.47 1-1-2 0.18 | 0-2-0 | -0.47 1-1-1 041 | 0-1-0 | -0.47 | 0-0-0 | -0.47 1-2-1 032 |37-39-2| 191
unearned 0.35 uneamed 0.12 unearned | 0.21 | uneaned | 068
fotal 0.53 fotal 0.53 fotal 0.53 fotal -1.23
Coghlan out(K) | -0.22 out(K) | -0.38 out(K) | -0.15 \ 3-0-0-0 | -0.75
Soler (8) Grace pitching — 2b 0.6 1-0-1-0 | 0.60
Rizzo out(K) | -0.15 1b 0.42 out -0.1 [ hbp 0.37 3-0-1-0 | 054
Bryant bb 012 out | -0.44 out(K) -0.22 |Janssen pitching —| out | -0.56 3-0-0-0 | -1.10
Fowler out(K) | -0.22 out(K) | -0.44 out(K) -0.15 sac | -028 3-0-0-0 | -1.09
Castro 1b 0.37 out(K) -0.22 1b 0.12 out -0.6 4-0-2-0 | -0.33
Lake out -0.38 2b + 5B (2 out) 0.48 out(K) -0.22 Storen pitching — out -0.24 | 4-01-0 | -0.36
o Ross out | -0.24 out(K) -0.35 out | -0.22 3-0-0-0 | -0.81
% Montero (7) out(K) -022 | 1-0-0-0 | -0.22
5 Lester out -0.22 out(K) -038 2-0-0-0 | -0.60
Baxter (PH-7) out(K) | -0.15 1-0-0-0 | -0.15
Russell, J (8)
Motte (8+)
Wood (9)
Herrera (PH-9) 1b 0.37 | 1010 | 037
Russell, A 1b 0.37 out(K) | -0.22 out(K) | -0.1 out -0.38 | 4-0-1-0 | -0.33
R-H-E & SUV| 0-0-0 | -047 | 0-1-0 | -0.47 | 0-2-0 | -0.47 0-1-0 -0.47 | 0-0-0 | -0.47 0-1-0 -0.47 | 0-0-0 | -047 | 0-1-0 | -0.47 0-1-0 -0.47 | 33-0-7-0| 4.23
Team Pitcher IP H R ER BB S0 suv
g Scherzer (W) 7 8 0 0 1 13 -3.29
B Grace 0 1 0 0 0 0 097
-_g Janssen (H) 1 0 0 0 0 0 -1.44
o Storen (8) 1 1 0 0 0 1 -0.47
= Total 9 8 0 0 1 14 -4 23 See http://espn.go.com/mib/playbyplay?gameld=350527116 for complete play by play.
Lester (L) 7 7 2 1 2 10 -1.76
o Russell, J 0 0 0 0 1 0 037
g Motte 1 0 0 0 0 1 -0.84
= Wood 1 2 1 1 0 2 0.32
© Unearned 0.68
Total 9 9 3 2 3 | 13 -1.23




Total

1 2 3 4 5 6 7 8 9 10
Team Hitter AEHH-
AB SUvV AB SUvV AB SuUv AB SUV AB SUV| AB | SUV AB SUV| AB | SUV AB SuUvV AB SUv et SUvV
Fowler hr 1.00 out -0.17 | Miller pitching — 1b 0.41 1b 041 out -0.40 5-1-341 125
1b (steals 1b (out @
Schwarber 25 W2 outs) 0.53 2b) -0.10 dp -0.82 out -0.42 1b 0.41 | 5-0-3-0 | -0.40
Almora (PR-10) 0-1-0-0 | 0.00
dp (K + caught ; out (runner
Bryant out -0.42 1b 0.41 bb 0.12 stealing) | ~0-90 | Allen pitching o 20) -0.19| 4-2-1-0 | -0.58
b [runrer
Rizzo out -0.28 hbp 066 | scores+reach| 1.12 out(K)| -0.24 bb 0.23 | 3-1-1-1 | 149
2h)
. out (force @ 2b (runner
3 Zobrist out -0.34 2b) -0.37 out -0.34 out |-0.17 @ 1bto 35) 1.48 | 5-1-1-1 0.26
3
° Russell out  |-024 el 013 out [-0.24 out | 0.1 bo | 023| 3001 | -022
f=2
% Contreras out 017 2b 1.00 2-0-1-1 0.83
Q Ross (5) hr | 1.00 bb 0.41 1-1-1-1 | 1.4
Coghlan (PR-9) 0-0-0-0 | 000
Montero (9) Pl 100 [ 1-0-1-1 | 1.00
out (force @ Zh; Bauer pitching
Hayward out -0.10 out -0.34 out [-0.147 steals 2bon | 049 |77 1 (<081 5-0-0-0 | -1.71
Shaw, to 30 on
Baez out -0.24 hr 1.00 |out(K)|-0.10 Shaw pitching—|  out(K) -0.58 out -076] 5111 | -0.68
R-H-E & SUV 1-2-0 0.49 0-0-0 -0.51 0-1-0 -0.51 2-2-0 1.49 2-3-0 149 |1-1-0 | 0.49 0-1-0 -0.51 | 0-0-0 | -0.51 0-0-1 -0.76 2-3-0 149 |38-8-13-8| 265
unearned | 0.25 unearned | 0.25
total -0.51 total 2.90
bb [scores from out (runner
Santana out -0.24 1b 052 bonwp w2 | 0.82 -0.16 out -0.24 4-1-141 0.70
outs) to 2b)
Eflb + rumner to 1 rsach Zb on
Kipnis out(K) 017 24 0.00 | Lester pitching — | E:runrerta | 1.00 out(K) -0.34 out(K) 017 5-1-1-0 | 032
3rd; scores
Lindor E/b 0.00 out -0.50 out (K) -0.10 out | -024 out -0.10 5-0-0-0 | -0.94
" out (force .
Napoli 2b) -0.22 out -0.46 out(K)| -0.24 out(K)| -0.17 | Edwards pitching — out(K) -0.24| 5-0-0-0 | -133
" Ramirez 1D (picked | out 024 out | 017 1 | 012 out [-017| 5120 | 070
< off w/0 out)
2 Chisenhall 1b 023 out -0.17 2-0-1-0 | 0.06
= bhb [to 2nd on
5 Guyer (6) 1b | 0.12 | Chaprman pitching — 2b 1.12 indifference w2| 0.24 | 2-2-2-1 1.48
= outs]
E Davis dp -0.50 out -0.10 out |-022 hr | 1.76 1b 088 5123 | 182
e Crisp 2b 0.66 out -0.24 out 024 1b | 012 4-1-2-0 0.30
Martinez (9) Iortgarnery pitching — out -022| 1-0-0-0 | -0.22
Perez sac -0.19 out(K) -0.17 bb 0.23 1-0-0-0 | 013
Naquin (PR-7) 0-0-0-0 | 0.00
Gomes (8) out(K)| -0.22 1-0-0-0 | -0.22
R-H-E & SUV 0-0-1 -0.63 0-1-0 -0.51 1-2-1 0.03 0-0-0 -0.51 2-11 1.31 | 0-1-0 [ -0.51 0-0-0 -0.513-4-0| 2.49 0-1-0 -0.51 1-1-0 0.49 |40-7-11-5 1.14
unearned | 0.12 unearned | 0.46 unearned | 0.18 unearned | 0.76
total -0.51 total 0.49 total 1.49 fotal 1.90
Team Pitcher 1P H R ER BB SO SUV
Hendricks 467 4 2 1 1 2 -1.21
2 Lester 3.00 3 2 1 1 4 -0.41
3 Chapman (W) 1.33 3 2 2 0 2 2.27
2 Edwards 067 1 1 1 1 1 07
E Montgomery (S) 0.33 0 0 0 0 0 -0.22
o Unearned 0.76
TOTAL 10.00 il 7 5 3 9 20 See http:/fwww.baseball-reference.com/boxes/CLE/CLE201611020.shtml for complete play by play.
Kluber 4.00 6 4 4 0 0 1.96
@
s Miller 233 4 2 2 1 1 0.97
E Allen 200 0 0 0 1 2 -0.79
] Shaw (L) 1.00 3 2 2 2 1 2.18
= Bauer 0.67 i i i 0 1 -1.67
=
g Unearned 0.25
Total 10.00 13 8 8 4 5 290
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SUV Football

SUV for professional football (NFL) is nas readily conceived as that for baseball, although the concept of each

position on the field with down and yards to go has been examined for the possibility of assigning point values

(from here on referred to as SUVs). Quantification of this concepthsé n  f r o m t BExgectdd @dintso wi ng, 0
and Expected Points Added Explainely Brian Burke December 7, 2014
(http://archiveadvancedfootballanalytics.com/2008/08/expegeuhts. htm):

Every spot on the field has an abstract value in terms of points. We can begin assigning values at the end

zones, where having the ball has a clear and concrete value. Possessing thetballattp ponent 6 s end z
is worth (nearly always) 7 points. And having the ball at your own end zone is-&qutiints. Every other

yard line has a point value too. We can measure it by averaging how many points will be scoged next

concept of point xpectancy originated with theork of Virgil Carter, a former NFL quarterback who

studied operations research in the early 1970s (while an actiyeplaCarroll, Palmer, and Thorn adapted

the concept in their 1987 bodke Hidden Game of Footbal The graph below plots the expected points

for a 1st down at each yard | ine. For simplicity, | 6
opponent 6s end zone. Having the ball at oneébés own 20 i
Expected Points

by 1st Down Field Position

Expected Points

Field Position (Dist to Endzone)

This was readily linearized into segments based ofotlesving values assumed for field position and expected points
from the chart: (1, 6.5), (4, 5.6), (10, 5), (3, (93,-0.5), (98,-1) and (99;1.4). When plotted, this piecewise linear
function appears as follows:
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http://www.advancedfootballanalytics.com/index.php/home/stats/stats-explained/expected-points-and-epa-explained
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http://www.jstor.org/pss/169286
http://en.wikipedia.org/wiki/Virgil_Carter
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To adjust for2" and 3¢ downs, Burke recommends the following:

Things become more complicated when we consider other down and distantensittBuppose at any

given yard line, a pass falls incomplete on 1st and 10. Second down and 10 represents a drop off of about
0.5 points expected. Second and 9 represents a slightly smaller drop off, until at about 2nd and 5 when the
expected points arapproximately equal to those for 1st and 10. This is consistent with the 1st down
probability method | described in my previous posts. Third down and 10 represents a further drop off of
about 0.5 points.

Based on the fitted c udjusteentafoi®and & dokme licempitee thedotfowiegnStiésd a

for all field positionsfor 1, 2" and 3¢ down with 10 or less yards to go. Note that, after decreasing the SUV for 1

and 10 by Burkeds recommended yrdssqgo tlecréased frommdGtefive. #F@ch SU
five or less, | assumed a constant equaftartd 10. | did likewise for'8downs, with 3'and 10 0.5 less thari%and

10 down to 8 and five (or less) being the same 8%ahd 10. The results are shotelow. Theyare immediately

followed byresults for more than 10 yards to go. For these, | assumed a 0.1 decrease by yard up to 20 yards, which |

then treated as constant for anything higher. These are shown below:
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yd | pt@10) | pt (2/10) | pt(2/9) | pt(2/8) | pt(2/7) | pt(2/6) | pt(2/5) | pt (3/10) | pt(3/9) | pt(3/8) | pt(3/7) | pt(3/6) | pt (3/5)
1| 650 6.50 6.00
2| 6.20 6.20 5.70
3| 5.90 5.90 5.40
4| 5.60 5.60 5.10
5| 5.50 5.50 5.00
6 | 5.40 5.30 5.40 4.80 4.90
7 | 5.30 5.10 5.20 5.30 4.60 4.70 4.80
8| 5.20 4.90 5.00 5.10 5.20 4.40 4.50 4.60 4.70
9| 510 4.70 4.80 4.90 5.00 5.10 4.20 4.30 4.40 4.50 4.60
10| 5.00 4.50 4.60 4.70 4.80 4.90 5.00 4.00 4.10 4.20 4.30 4.40 4.50
11| 4.92 4.42 4.52 4.62 4.72 4.82 4.92 3.92 4.02 4.12 4.22 4.32 4.42
12 4.84 4.34 4.44 4.54 4.64 4.74 4.84 3.84 3.94 4.04 4.14 4.24 4.34
13| 476 4.26 4.36 4.46 4.56 4.66 4.76 3.76 3.86 3.96 4.06 4.16 4.26
14| 4.68 4.18 4.28 4.38 4.48 4.58 4.68 3.68 3.78 3.88 3.98 4.08 4.18
15| 4.60 4.10 4.20 4.30 4.40 4.50 4.60 3.60 3.70 3.80 3.90 4.00 4.10
16| 4.52 4.02 4.12 4.22 4.32 4.42 4.52 3.52 3.62 3.72 3.82 3.92 4.02
17 4.44 3.94 4.04 4.14 4.24 4.34 4.44 3.44 3.54 3.64 3.74 3.84 3.94
18| 4.36 3.86 3.96 4.06 4.16 4.26 4.36 3.36 3.46 3.56 3.66 3.76 3.86
19| 4.28 3.78 3.88 3.98 4.08 4.18 4.28 3.28 3.38 3.48 3.58 3.68 3.78
20| 4.20 3.70 3.80 3.90 4.00 4.10 4.20 3.20 3.30 3.40 3.50 3.60 3.70
21| 412 3.62 3.72 3.82 3.92 4.02 4.12 3.12 3.22 3.32 3.42 3.52 3.62
22| 4.04 3.54 3.64 3.74 3.84 3.94 4.04 3.04 3.14 3.24 3.34 3.44 3.54
23| 3.96 3.46 3.56 3.66 3.76 3.86 3.96 2.96 3.06 3.16 3.26 3.36 3.46
24| 3.88 3.38 3.48 3.58 3.68 3.78 3.88 2.88 2.98 3.08 3.18 3.28 3.38
25| 3.80 3.30 3.40 3.50 3.60 3.70 3.80 2.80 2.90 3.00 3.10 3.20 3.30
26| 3.72 3.22 3.32 3.42 3.52 3.62 3.72 2.72 2.82 2.92 3.02 3.12 3.22
27| 3.64 3.14 3.24 3.34 3.44 3.54 3.64 2.64 2.74 2.84 2.94 3.04 3.14
28| 3.56 3.06 3.16 3.26 3.36 3.46 3.56 2.56 2.66 2.76 2.86 2.96 3.06
29| 3.48 2.98 3.08 3.18 3.28 3.38 3.48 2.48 2.58 2.68 2.78 2.88 2.98
30| 3.40 2.90 3.00 3.10 3.20 3.30 3.40 2.40 2.50 2.60 2.70 2.80 2.90
31| 3.32 2.82 2.92 3.02 3.12 3.22 3.32 2.32 2.42 2.52 2.62 2.72 2.82
32| 3.24 2.74 2.84 2.94 3.04 3.14 3.24 2.24 2.34 2.44 2.54 2.64 2.74
33| 3.16 2.66 2.76 2.86 2.96 3.06 3.16 2.16 2.26 2.36 2.46 2.56 2.66
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yd | pt@10) | pt (2/10) | pt(2/9) | pt(2/8) | pt(2/7) | pt(2/6) | pt(2/5) | pt (3/10) | pt(3/9) | pt(3/8) | pt(3/7) | pt(3/6) | pt (3/5)
34| 3.08 2.58 2.68 2.78 2.88 2.98 3.08 2.08 2.18 2.28 2.38 2.48 2.58
35| 3.00 2.50 2.60 2.70 2.80 2.90 3.00 2.00 2.10 2.20 2.30 2.40 2.50
36| 294 2.44 2.54 2.64 2.74 2.84 2.94 1.94 2.04 2.14 2.24 2.34 244
37| 2.88 2.38 2.48 2.58 2.68 2.78 2.88 1.88 1.98 2.08 2.18 2.28 2.38
38| 2.82 2.32 2.42 2.52 2.62 2.72 2.82 1.82 1.92 2.02 2.12 2.22 2.32
39| 276 2.26 2.36 2.46 2.56 2.66 2.76 1.76 1.86 1.96 2.06 2.16 2.26
40| 2.70 2.20 2.30 2.40 2.50 2.60 2.70 1.70 1.80 1.90 2.00 2.10 2.20
41| 264 2.14 2.24 2.34 2.44 2.54 2.64 1.64 1.74 1.84 1.94 2.04 2.14
42| 2.58 2.08 2.18 2.28 2.38 2.48 2.58 1.58 1.68 1.78 1.88 1.98 2.08
43| 2.52 2.02 2.12 2.22 2.32 2.42 2.52 1.52 1.62 1.72 1.82 1.92 2.02
44| 2.46 1.96 2.06 2.16 226 2.36 2.46 1.46 156 1.66 1.76 1.86 1.96
45| 2.40 1.90 2.00 2.10 2.20 2.30 2.40 1.40 1.50 1.60 1.70 1.80 1.90
46 2.34 1.84 1.94 2.04 2.14 2.24 2.34 1.34 1.44 1.54 1.64 1.74 1.84
47| 2.28 1.78 1.88 1.98 2.08 2.18 2.28 1.28 1.38 1.48 1.58 1.68 1.78
48| 222 1.72 1.82 1.92 2.02 2.12 2.22 1.22 1.32 1.42 152 1.62 1.72
49| 2.6 1.66 1.76 1.86 1.96 2.06 2.16 1.16 1.26 1.36 1.46 1.56 1.66
50| 2.09 1.59 1.69 1.79 1.89 1.99 2.09 1.09 1.19 1.29 1.39 1.49 1.59
51| 2.03 153 1.63 1.73 1.83 1.93 2.03 1.03 1.13 1.23 1.33 1.43 153
52| 1.97 1.47 1.57 1.67 1.77 1.87 1.97 0.97 1.07 1.17 1.27 1.37 1.47
53| 1.91 1.41 151 1.61 1.71 1.81 1.91 0.91 1.01 1.11 1.21 1.31 1.41
54| 1.85 1.35 1.45 1.55 1.65 1.75 1.85 0.85 0.95 1.05 1.15 1.25 1.35
55| 1.79 1.29 1.39 1.49 1.59 1.69 1.79 0.79 0.89 0.99 1.09 1.19 1.29
56| 1.73 1.23 1.33 1.43 1.53 1.63 1.73 0.73 0.83 0.93 1.03 1.13 1.23
57 1.67 1.17 1.27 1.37 1.47 1.57 1.67 0.67 0.77 0.87 0.97 1.07 1.17
58 1.61 1.11 1.21 1.31 1.41 1.51 1.61 0.61 0.71 0.81 0.91 1.01 1.11
59| 1.55 1.05 1.15 1.25 1.35 1.45 1.55 0.55 0.65 0.75 0.85 0.95 1.05
60| 1.49 0.99 1.09 1.19 1.29 1.39 1.49 0.49 0.59 0.69 0.79 0.89 0.99
61| 1.43 0.93 1.03 1.13 1.23 1.33 1.43 0.43 0.53 0.63 0.73 0.83 0.93
62 1.37 0.87 0.97 1.07 1.17 1.27 1.37 0.37 0.47 0.57 0.67 0.77 0.87
63 1.31 0.81 0.91 1.01 1.11 1.21 1.31 0.31 0.41 0.51 0.61 0.71 0.81
64| 1.25 0.75 0.85 0.95 1.05 1.15 1.25 0.25 0.35 0.45 0.55 0.65 0.75
65| 1.19 0.69 0.79 0.89 0.99 1.09 1.19 0.19 0.29 0.39 0.49 0.59 0.69
66| 1.13 0.63 0.73 0.83 0.93 1.03 1.13 0.13 0.23 0.33 0.43 0.53 0.63
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yd | pt 1/10) | pt (2/10) | pt(2/9) | pt(2/8) | pt(2/7) | pt(2/6) | pt(2/5) | pt (3/10) | pt(3/9) | pt(3/8) | pt(3/7) | pt(3/6) | pt (3/5)
67| 1.07 0.57 0.67 0.77 0.87 0.97 1.07 0.07 0.17 0.27 0.37 0.47 0.57
68| 1.01 0.51 0.61 0.71 0.81 0.91 1.01 0.01 0.11 0.21 0.31 0.41 0.51
69| 0.95 0.45 0.55 0.65 0.75 0.85 0.95 -0.05 0.05 0.15 0.25 0.35 0.45
70| 0.89 0.39 0.49 0.59 0.69 0.79 0.89 011 | -0.01 0.09 0.19 0.29 0.39
71| 0.83 0.33 0.43 0.53 0.63 0.73 0.83 017 | -0.07 0.03 0.13 0.23 0.33
72| 077 0.27 0.37 0.47 0.57 0.67 0.77 023 | -013 | -0.03 0.07 0.17 0.27
73| 0.71 0.21 0.31 0.41 0.51 0.61 0.71 029 | -019 | -0.09 0.01 0.11 0.21
74| 0.65 0.15 0.25 0.35 0.45 0.55 0.65 035 | 025 | -015 | -0.05 0.05 0.15
75| 0.59 0.09 0.19 0.29 0.39 0.49 0.59 041 | -031 | -021 | -011 | -0.01 0.09
76| 0.53 0.03 0.13 0.23 0.33 0.43 0.53 047 | -037 | 027 | -017 | -0.07 0.03
77| 0.47 -0.03 0.07 0.17 0.27 0.37 0.47 053 | 043 | -033 | -023 | -013 | -0.03
78| 0.41 -0.09 0.01 0.11 0.21 0.31 0.41 059 | 049 | -039 | -029 | -019 | -0.09
79| 034 | -016 | -0.06 0.04 0.14 0.24 0.34 066 | -056 | -046 | -036 | -0.26 | -0.16
80| 0.28 022 | -0.12 | -0.02 0.08 0.18 0.28 072 | -062 | 052 | -042 | -032 | -0.22
81| 0.22 -0.28 | -0.18 | -0.08 0.02 0.12 0.22 078 | -068 | -058 | -048 | -0.38 | -0.28
82| 0.16 034 | -024 | -014 | -0.04 0.06 0.16 084 | -074 | -064 | -054 | -044 | -0.34
83| 0.10 040 | -0.30 | -020 | -0.10 0.00 0.10 090 | -0.80 | -0.70 | -060 | -050 | -040
84| 004 | -046 | -036 | -026 | -0.16 | -0.06 0.04 096 | -0.86 | -0.76 | -066 | -056 | -0.46
85| -002 | 052 | 042 | -032 | -022 | 012 | -002 | -1.02 | 092 | -082 | -072 | -062 | -052
86| 008 | -058 | -048 | -038 | 028 | -018 | -008 | -108 | 098 | -088 | -078 | -068 | -0.58
87| -014 | -064 | 054 | -044 | -034 | -024 | -014 | -114 | -1.04 | -094 | -084 | -0.74 | -0.64
88| 020 | -070 | -060 | -050 | -040 | -030 | -020 | -120 | -1.10 | -1.00 | -0.90 | -0.80 | -0.70
89| 026 | -076 | -066 | -056 | -046 | -036 | -026 | -1.26 | -1.16 | -1.06 | -096 | -0.86 | -0.76
90| -032 | -082 | -072 | 062 | -052 | -042 | 032 | -132 | -122 | -1.12 | -102 | -092 | -0.82
91| -038 | -088 | -078 | 068 | -058 | -048 | 038 | -138 | -1.28 | -1.18 | -1.08 | -0.98 | -0.88
92| -044 | -094 | -084 | -074 | -064 | -054 | -044 | -144 | -1.34 | -124 | -114 | -1.04 | -0.94
93| -050 | -100 | -090 | -080 | -070 | -0.60 | 050 | -150 | -1.40 | -1.30 | -120 | -1.10 | -1.00
94| -060 | -110 | -1.00 | -090 | -0.80 | -0.70 | -060 | -160 | -1.50 | -1.40 | -1.30 | -1.20 | -1.10
95| -070 | -120 | -1.10 | -1.00 | -0.90 | -0.80 | 070 | -170 | -1.60 | -1.50 | -1.40 | -1.30 | -1.20
96| -080 | -1.30 | -1.20 | -1.10 | -100 | -0.90 | -080 | -180 | -1.70 | -1.60 | -150 | -1.40 | -1.30
97| -090 | -140 | -1.30 | -120 | -110 | -1.00 | 090 | -190 | -1.80 | -1.70 | -1.60 | -1.50 | -1.40
98| -1.00 | -150 | -1.40 | -1.30 | -120 | -1.10 | -1.00 | -200 | -1.90 | -1.80 | -1.70 | -1.60 | -1.50
99| -140 | -190 | -1.80 | -1.70 | -160 | -1.50 | -1.40 | -240 | -2.30 | 220 | -210 | -200 | -1.90

15




yd | pt(1/10) | pt(1/11) | pt(1/12) | pt(1/13) | pt(1/14) | pt(1/15) | pt(1/16) | pt(1/17) | pt(1/18) | pt(1/19) | pt (1/204)
1 6.50

2 6.20

3 5.90

4 5.60

5 5.50

6 5.40

7 5.30

8 5.20

9 5.10

10 5.00

11 4.92 4.82

12 4.84 4.74 4.64

13 4.76 4.66 4.56 4.46

14 4.68 4.58 4.48 4.38 4.28

15 4.60 4.50 4.40 4.30 4.20 4.10

16 4.52 4.42 4.32 4.22 4.12 4.02 3.92

17 4.44 4.34 4.24 4.14 4.04 3.94 3.84 3.74

18 4.36 4.26 4.16 4.06 3.96 3.86 3.76 3.66 3.56

19 4.28 4.18 4.08 3.98 3.88 3.78 3.68 3.58 3.48 3.38

20 4.20 4.10 4.00 3.90 3.80 3.70 3.60 3.50 3.40 3.30 3.20
21 4.12 4.02 3.92 3.82 3.72 3.62 3.52 3.42 3.32 3.22 3.12
22 4.04 3.94 3.84 3.74 3.64 3.54 3.44 3.34 3.24 3.14 3.04
23 3.96 3.86 3.76 3.66 3.56 3.46 3.36 3.26 3.16 3.06 2.96
24 3.88 3.78 3.68 3.58 3.48 3.38 3.28 3.18 3.08 2.98 2.88
25 3.80 3.70 3.60 3.50 3.40 3.30 3.20 3.10 3.00 2.90 2.80
26 3.72 3.62 3.52 3.42 3.32 3.22 3.12 3.02 2.92 2.82 2.72
27 3.64 3.54 3.44 3.34 3.24 3.14 3.04 2.94 2.84 2.74 2.64
28 3.56 3.46 3.36 3.26 3.16 3.06 2.96 2.86 2.76 2.66 2.56
29 3.48 3.38 3.28 3.18 3.08 2.98 2.88 2.78 2.68 2.58 2.48
30 3.40 3.30 3.20 3.10 3.00 2.90 2.80 2.70 2.60 2.50 2.40
31 3.32 3.22 3.12 3.02 2.92 2.82 2.72 2.62 2.52 2.42 2.32
32 3.24 3.14 3.04 2.94 2.84 2.74 2.64 2.54 2.44 2.34 2.24
33 3.16 3.06 2.96 2.86 2.76 2.66 2.56 2.46 2.36 2.26 2.16
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yd | pt(1/10) | pt(1/11) | pt(1/12) | pt(1/13) | pt(1/14) | pt(1/15) | pt(1/16) | pt(1/17) | pt(1/18) | pt(1/19) | pt (1/204)
34 3.08 2.98 2.88 2.78 2.68 2.58 2.48 2.38 2.28 2.18 2.08
35 3.00 2.90 2.80 2.70 2.60 2.50 2.40 2.30 2.20 2.10 2.00
36 2.94 2.84 2.74 2.64 2.54 2.44 2.34 2.24 2.14 2.04 1.94
37 2.88 2.78 2.68 2.58 2.48 2.38 2.28 2.18 2.08 1.98 1.88
38 2.82 2.72 2.62 2.52 2.42 2.32 2.22 2.12 2.02 1.92 1.82
39 2.76 2.66 2.56 2.46 2.36 2.26 2.16 2.06 1.96 1.86 1.76
40 2.70 2.60 2.50 2.40 2.30 2.20 2.10 2.00 1.90 1.80 1.70
41 2.64 2.54 2.44 2.34 2.24 2.14 2.04 1.94 1.84 1.74 1.64
42 2.58 2.48 2.38 2.28 2.18 2.08 1.98 1.88 1.78 1.68 1.58
43 2.52 2.42 2.32 2.22 2.12 2.02 1.92 1.82 1.72 1.62 1.52
44 2.46 2.36 2.26 2.16 2.06 1.96 1.86 1.76 1.66 1.56 1.46
45 2.40 2.30 2.20 2.10 2.00 1.90 1.80 1.70 1.60 1.50 1.40
46 2.34 2.24 2.14 2.04 1.94 1.84 1.74 1.64 1.54 1.44 1.34
47 2.28 2.18 2.08 1.98 1.88 1.78 1.68 1.58 1.48 1.38 1.28
48 2.22 2.12 2.02 1.92 1.82 1.72 1.62 1.52 1.42 1.32 1.22
49 2.16 2.06 1.96 1.86 1.76 1.66 1.56 1.46 1.36 1.26 1.16
50 2.09 1.99 1.89 1.79 1.69 1.59 1.49 1.39 1.29 1.19 1.09
51 2.03 1.93 1.83 1.73 1.63 1.53 1.43 1.33 1.23 1.13 1.03
52 1.97 1.87 1.77 1.67 1.57 1.47 1.37 1.27 1.17 1.07 0.97
53 1.91 1.81 1.71 1.61 1.51 1.41 1.31 1.21 1.11 1.01 0.91
54 1.85 1.75 1.65 1.55 1.45 1.35 1.25 1.15 1.05 0.95 0.85
55 1.79 1.69 1.59 1.49 1.39 1.29 1.19 1.09 0.99 0.89 0.79
56 1.73 1.63 1.53 1.43 1.33 1.23 1.13 1.03 0.93 0.83 0.73
57 1.67 1.57 1.47 1.37 1.27 1.17 1.07 0.97 0.87 0.77 0.67
58 1.61 1.51 1.41 1.31 1.21 1.11 1.01 0.91 0.81 0.71 0.61
59 1.55 1.45 1.35 125 1.15 1.05 0.95 0.85 0.75 0.65 0.55
60 1.49 1.39 1.29 1.19 1.09 0.99 0.89 0.79 0.69 0.59 0.49
61 1.43 1.33 1.23 1.13 1.03 0.93 0.83 0.73 0.63 0.53 0.43
62 1.37 1.27 1.17 1.07 0.97 0.87 0.77 0.67 0.57 0.47 0.37
63 1.31 1.21 1.11 1.01 0.91 0.81 0.71 061 0.51 0.41 0.31
64 1.25 1.15 1.05 0.95 0.85 0.75 0.65 0.55 0.45 0.35 0.25
65 1.19 1.09 0.99 0.89 0.79 0.69 0.59 0.49 0.39 0.29 0.19
66 1.13 1.03 0.93 0.83 0.73 0.63 0.53 0.43 0.33 0.23 0.13
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yd | pt(2/10) | pt(1/11) | pt(1/12) | pt(1/13) | pt(1/14) | pt(1/15) | pt(1/16) | pt(1/17) | pt(1/18) | pt(1/19) | pt (1/20+)
67 1.07 0.97 0.87 0.77 0.67 0.57 0.47 0.37 0.27 0.17 0.07
68 1.01 0.91 0.81 0.71 0.61 0.51 0.41 0.31 0.21 0.11 0.01
69 0.95 0.85 0.75 0.65 0.55 0.45 0.35 0.25 0.15 0.05 -0.05
70 0.89 0.79 0.69 0.59 0.49 0.39 0.29 0.19 0.09 -0.01 -0.11
71 0.83 0.73 0.63 0.53 0.43 0.33 0.23 0.13 0.03 -0.07 -0.17
72 0.77 0.67 0.57 0.47 0.37 0.27 0.17 0.07 -0.03 -0.13 -0.23
73 0.71 0.61 0.51 0.41 0.31 0.21 0.11 0.01 -0.09 -0.19 -0.29
74 0.65 0.55 0.45 0.35 0.25 0.15 0.05 -0.05 -0.15 -0.25 -0.35
75 0.59 0.49 0.39 0.29 0.19 0.09 -0.01 -0.11 -0.21 -0.31 -0.41
76 0.53 0.43 0.33 0.23 0.13 0.03 -0.07 -0.17 -0.27 -0.37 -0.47
77 0.47 0.37 0.27 0.17 0.07 -0.03 -0.13 -0.23 -0.33 -0.43 -0.53
78 0.41 0.31 0.21 0.11 0.01 -0.09 -0.19 -0.29 -0.39 -0.49 -0.59
79 0.34 0.24 0.14 0.04 -0.06 -0.16 -0.26 -0.36 -0.46 -0.56 -0.66
80 0.28 0.18 0.08 -0.02 -0.12 -0.22 -0.32 -0.42 -0.52 -0.62 -0.72
81 0.22 0.12 0.02 -0.08 -0.18 -0.28 -0.38 -0.48 -0.58 -0.68 -0.78
82 0.16 0.06 -0.04 -0.14 -0.24 -0.34 -0.44 -0.54 -0.64 -0.74 -0.84
83 0.10 0.00 -0.10 -0.20 -0.30 -0.40 -0.50 -0.60 -0.70 -0.80 -0.90
84 0.04 -0.06 -0.16 -0.26 -0.36 -0.46 -0.56 -0.66 -0.76 -0.86 -0.96
85 -0.02 -0.12 -0.22 -0.32 -0.42 -0.52 -0.62 -0.72 -0.82 -0.92 -1.02
86 -0.08 -0.18 -0.28 -0.38 -0.48 -0.58 -0.68 -0.78 -0.88 -0.98 -1.08
87 -0.14 -0.24 -0.34 -0.44 -0.54 -0.64 -0.74 -0.84 -0.94 -1.04 -1.14
88 -0.20 -0.30 -0.40 -0.50 -0.60 -0.70 -0.80 -0.90 -1.00 -1.10 -1.20
89 -0.26 -0.36 -0.46 -0.56 -0.66 -0.76 -0.86 -0.96 -1.06 -1.16 -1.26
90 -0.32 -0.42 -0.52 -0.62 -0.72 -0.82 -0.92 -1.02 112 1.22 132
91 -0.38 -0.48 -0.58 -0.68 -0.78 -0.88 -0.98 -1.08 -1.18 -1.28 -1.38
92 -0.44 -0.54 -0.64 -0.74 -0.84 -0.94 -1.04 -1.14 -1.24 -1.34 -1.44
93 -0.50 -0.60 -0.70 -0.80 -0.90 -1.00 -1.10 -1.20 -1.30 -1.40 -1.50
94 -0.60 -0.70 -0.80 -0.90 -1.00 -1.10 -1.20 -1.30 -1.40 -1.50 -1.60
95 -0.70 -0.80 -0.90 -1.00 -1.10 -1.20 -1.30 -1.40 -1.50 -1.60 -1.70
96 -0.80 -0.90 -1.00 -1.10 -1.20 -1.30 -1.40 -1.50 -1.60 -1.70 -1.80
97 -0.90 -1.00 -1.10 -1.20 -1.30 -1.40 -1.50 -1.60 -1.70 -1.80 -1.90
08 -1.00 -1.10 -1.20 -1.30 -1.40 -1.50 -1.60 170 -1.80 -1.90 -2.00
99 -1.40 -1.50 -1.60 -1.70 -1.80 -1.90 -2.00 -2.10 -2.20 -2.30 -2.40

18




Guidance for # down was more difficult to find and develop into an SUV. For this, the following two articles

provided informationfiHow Coaches and the NYT 4fbown Bot Compare 6 by Bri an Bur ke and |
November 28, 201d€tp://www.nytimes.com/newsgraphics/2013/11/28/feddtvns/posthtmijand fi4t h and Go

| t ?y,Mike Tanier, October 8, 201&itp://www.sportsonearth.com/article/62665328T he first article provided

the chart below, recommending what to chooseododvn, on which | superimposedé segments representing the

boundaries between going for it vs. other. The line segments connected at the following values for field position and

yards to go: (99, 2), (76, 2), (61, 4), (38, 10.5), (32, 7), (21, 3), (12, 3), (4, 4):

anal -----------I
dth &2
________ i
wres |
______ 4th _3_*_5.-

4th &11

4th & 12 atr
sna13 ----------- ___________ atr
4 & 14 ] at
4n&1s ----------- s

..... Goal . 20008 : ......... : ........ 0. 30 : ......... : ...........

The second artie provided the following information:

Going for it on #-and-short has had a%7% success rate over the last three y§a@40-2012]é There is

a noticeable dip in the 2011 data: 2010 and 2012 look alike and suggest an over 66% (2 out of 3) conversion
rate ¢ The yeafto-year data sets are small enough to allow for this kind of fluctuation. It is best to assume
that the "real" success rate lies between the low of 2011 and the high of the other two years, though we will

see later that there are compellingasons o0 | ean t owar dThe ravedathtellg tise¢hat'dr at e é
and-short conversion attempts are notahigh sk gambl e. A 63% success rate r e|j
stability is the most interesting finding of this study. The 62.7% sucdesweastarted with is much closer

t0 66.7%,ortwet hi rds, i f a few more dir e [Igfiateanugoes fordtorc e at t e myg

4"-and-short three times in a game, they are statistically likely to gain faoivns and turn the ball over
on downs oncelf the team makes those three attempts at, say, the opponepdsMihe, that means they
will get the ball in scoring position twice but give the opponent good field position once.

Based on this discussion, | assumed thatprobabil t y of success "iamdshongwoulthize 2/8.or it 0
However,thdigo f or i t chartexéegds leyonditwo yards ever much of its range. While the probability
of success for#and longer than two yards is surely less than 2/& intns of SUV, | assumed t hat
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http://www.nytimes.com/newsgraphics/2013/11/28/fourth-downs/post.html
http://www.sportsonearth.com/article/62665328/

region could be characterized by an SUV as follows. Starting with the equivalent yardage (and field position) on 4

down, adjust the corresponding SUV fdét @own by multiplying by 2/3 and then subtractifi/3 of the SUV for ¥

and 10 from that same field position, representing the SUV of the other team should it take ovEdaftar. 4If the

f"down yardage exceeded the fAbreak eveno t hr eiddlaoki d ( BET
line superimposed on the chart, then the SUV would be reduced further using the following €qumtion e t hat i |
represents absolute value)

~ GoTiEo BET OYYIRE G ME V@R KRR H®I Q60
- GoTiBo CEYYRQQ008 &GO Qi ¢ OF

The assumption here is that the SUV is reduced by 10% for each yard beyond the BET.

Here argwo examples. Say a team hdsahd 3 or less from its own 3Where the BET =.3 From the chart, this
|l ies within the fAigo for ito region, so the SUV would b

C . C .
c—ywmﬁrw p awoﬁn T X

where 0.39 = SUV for'$and 3 (i.e., 5 oless) from 70 yards away and 3.40 is the SUV fbarid 10 from 30 yards
away. Now, if at the same field position it wdsahd 6, the SUV would be reduced using the following:

%(bn&) W W p %(bn&) wo8 T pHp
but now uing the SUV for 8 and 6 from 70 yards away (0.29).

Based on the above, here are the SUVs'fatatvn (anything above 20 yards to go was treated as constant, consistent
with 18t 2"9and 39 downs).
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yd | pt(4/1) | pt(4/2) | pt(4/3) | pt(4/4) | pt(4/5) | pt(4/6) | pt(4/7) | pt(4/8) | pt(4/9) | pt (4/10)
1 3.53

2 3.47 3.47

3 3.30 3.30 3.30

4 3.13 3.13 3.13 3.13

5 3.10 3.10 3.10 3.10 2.72

6 3.07 3.07 3.07 3.07 2.70 2.32

7 3.03 3.03 3.03 3.03 2.68 2.31 1.98

8 2.99 2.99 2.99 2.99 2.64 2.28 1.96 1.68

9 2.94 2.94 2.94 2.61 2.31 1.99 1.71 1.46 1.24

10 2.89 2.89 2.89 2.57 2.28 1.97 1.70 1.46 1.25 1.06
11 2.86 2.86 2.86 2.55 2.27 1.97 1.70 1.47 1.26 1.07
12 2.83 2.83 2.83 2.52 2.25 1.96 1.70 1.47 1.27 1.09
13 2.79 2.79 2.79 2.50 2.24 1.95 1.70 1.48 1.28 1.10
14 2.76 2.76 2.76 2.48 2.22 1.94 1.70 1.48 1.29 1.12
15 2.73 2.73 2.73 2.45 2.21 1.94 1.70 1.49 1.30 1.14
16 2.67 2.67 2.67 2.39 2.15 1.88 1.65 1.44 1.25 1.09
17 2.59 2.59 2.59 2.32 2.08 1.81 1.58 1.37 1.19 1.03
18 2.52 2.52 2.52 2.25 2.01 1.74 1.51 1.30 1.12 0.96
19 2.45 2.45 2.45 2.18 1.94 1.67 1.44 1.23 1.05 0.89
20 2.37 2.37 2.37 2.11 1.87 1.60 1.37 1.17 0.99 0.83
21 2.30 2.30 2.30 2.03 1.80 1.53 1.30 1.10 0.92 0.76
22 2.22 2.22 2.22 1.96 1.73 1.46 1.23 1.03 0.85 0.69
23 2.15 2.15 2.15 2.15 1.89 1.60 1.35 112 0.92 0.75
24 2.08 2.08 2.08 2.08 1.82 1.53 1.28 1.05 0.85 0.68
25 2.00 2.00 2.00 2.00 1.75 1.46 1.21 0.98 0.79 0.61
26 1.93 1.93 1.93 1.93 1.93 1.61 1.33 1.09 0.87 0.68
27 1.86 1.86 1.86 1.86 1.86 1.54 1.26 1.02 0.80 0.61
28 1.78 1.78 1.78 1.78 1.78 1.72 1.41 1.14 0.9 0.69
29 1.71 1.71 1.71 1.71 1.71 1.64 1.34 1.07 0.83 0.62
30 1.64 1.64 1.64 1.64 1.64 1.57 1.26 1.00 0.76 0.55
31 1.56 1.56 1.56 1.56 1.56 1.50 1.43 1.13 0.87 0.64
32 1.49 1.49 1.49 1.49 1.49 1.42 1.36 1.06 0.80 0.57
33 1.42 1.42 1.42 1.42 1.42 1.35 1.28 1.22 0.93 0.67
34 1.34 1.34 1.34 1.34 1.34 1.28 1.21 1.14 0.86 0.60
35 1.27 1.27 1.27 1.27 1.27 1.20 1.14 1.07 1.00 0.72
36 1.21 1.21 1.21 1.21 1.21 1.14 1.08 1.01 0.94 0.66
37 1.15 1.15 1.15 1.15 1.15 1.08 1.02 0.95 0.88 0.82
38 1.09 1.09 1.09 1.09 1.09 1.02 0.96 0.89 0.82 0.76
39 1.03 1.03 1.03 1.03 1.03 0.96 0.90 0.83 0.76 0.70
40 0.97 0.97 0.97 0.97 0.97 0.90 0.84 0.77 0.70 0.64
41 0.91 0.91 0.91 0.91 0.91 0.84 0.77 0.71 0.64 0.57
42 0.85 0.85 0.85 0.85 0.85 0.78 0.71 0.65 0.58 0.30
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yd | pt(4/1) | pt(4/2) | pt(4/3) | pt(4/4) | pt(4/5) | pt(4/6) | pt(4/7) | pt(4/8) | pt(4/9) | pt (4/10)
43| 0.79 0.79 0.79 0.79 0.79 0.72 0.65 0.59 0.52 0.24
44| 0.73 0.73 0.73 0.73 0.73 0.66 0.59 0.53 0.46 0.18
45| 0.67 0.67 0.67 0.67 0.67 0.60 0.53 0.47 0.40 0.12
46| 0.61 0.61 0.61 0.61 0.61 0.54 0.47 0.41 0.12 -0.13
47| 055 0.55 0.55 0.55 0.55 0.48 0.41 0.35 0.06 -0.19
48| 0.49 0.49 0.49 0.49 0.49 0.42 0.35 0.29 0.00 -0.25
49| 043 0.43 0.43 0.43 0.43 0.36 0.29 0.00 -0.26 | -0.48
50| 0.36 0.36 0.36 0.36 0.36 0.30 0.23 006 | -032 | -054
51| 0.30 0.30 0.30 0.30 0.30 0.24 0.17 012 | -0.38 | -0.61
52| 0.24 0.24 0.24 0.24 0.24 0.18 0.11 -0.18 | -0.44 | -0.67
53| 0.18 0.18 0.18 0.18 0.18 0.12 018 | -045 | -068 | -0.88
54| 0.12 0.12 0.12 0.12 0.12 0.06 024 | -051 | -074 | -0.94
55| 0.06 0.06 0.06 0.06 0.06 0.00 030 | -057 | -0.80 | -1.00
56| 0.00 0.00 0.00 0.00 0.00 030 | -057 | -0.8 102 | -1.20
57| -006 | -006 | -006 | -006 | -006 | 036 | -063 | -087 | -1.08 | -1.26
58| -012 | -012 | -012 | -012 | -012 | -042 | -069 | -093 | -114 | -1.32
59| -018 | -0.18 | -0.18 | -0.18 | -0.18 | -048 | -075 | -099 | -1.20 | -1.38
60| -024 | -024 | -024 | -024 | -048 | -076 | -1.00 | -1 140 | -157
61| -0.30 | -0.30 | -0.30 | -0.30 | -054 | -082 | -1.06 | -1.28 | -1.46 | -1.63
62| -0.36 | -0.36 | -0.36 | -0.36 | -061 | -088 | -112 | -1.34 | -152 | -1.69
63| -042 | -042 | -042 | -042 | -067 | -094 | -118 | -140 | -158 | -1.75
64| -048 | -048 | -048 | -048 | -073 | -1.00 | -124 | -1.46 164 | -1.81
65| -054 | -054 | -054 | -079 | -101 | -126 | -147 | -167 | -1.83 | -1.98
66| -061 | -061 | -061 | -085 | -1.08 | -1.33 | -155 | -1.74 | -191 | -2.06
67| -067 | -067 | -067 | -092 | -115 | -140 | -162 | -1.81 | -1.98 | -2.13
68| -074 | -074 | -074 | -099 | -122 | -147 | -169 | -1.88 205 | -2.20
69| -081 | -081L | -081 | -1.06 | -129 | -154 | -176 | -1.95 | -2.13 | -2.28
70| -087 | -087 | -087 | -113 | -135 | -161 | -1.83 | 203 | -220 | -2.35
71| -094 | -094 | -094 | -120 | -142 | -168 | -1.90 | -2.10 | -2.27 | -2.43
72| -1.01 | -1.01 | -1.01 | -1.26 | -149 | -175 | -197 | -2.17 235 | -2.50
73| -1.08 | -1.08 | -1.33 | -156 | -1.77 | -200 | -220 | -2.38 | -254 | -2.68
74| -114 | -114 | -140 | -163 | -1.84 | -207 | -228 | 246 | 261 | -2.75
75| -1.21 | -1.21 | -147 | -170 | -191 | -214 | -235 | 253 | -269 | -2.83
76| -1.28 | -1.28 | -1.54 | -1.77 | -1.98 | -222 | -242 | -2.60 276 | -2.90
77| -1.34 | -1.34 | -160 | -1.84 | -205 | -229 | -249 | -268 | -2.84 | -2.98
78| -1.41 | -141 | -167 | -191 | -212 | -236 | -257 | 275 | 291 | -3.05
79| -1.48 | -148 | -174 | -198 | -219 | -243 | 264 | 282 | 298 | -3.13
80| -154 | -154 | -1.81 | -205 | -226 | -250 | -271 | -2.89 306 | -3.20
81| -161 | -1.61 | -1.88 | -212 | -233 | -257 | -278 | 297 | -313 | -3.27
82| -168 | -1.68 | -1.95 | -219 | -240 | -264 | -285 | -304 | -320 | -3.35
83| -1.74 | -1.74 | 201 | -226 | -247 | -272 | 293 | -311 | -328 | -3.42
84| -181 | -1.81 | -2.08 | -2.33 | -255 | -279 | -3.00 | -3.19 335 | -3.50
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yd | pt(4/1) | pt(4/2) | pt(4/3) | pt(4/4) | pt(4/5) | pt(4/6) | pt(4/7) | pt(4/8) | pt(4/9) | pt (4/10)
85| -1.88 | -1.88 | -2.15 | -240 | -262 | -286 | -3.07 | -326 | -343 | -357
86| -1.95 | -1.95 | 222 | -246 | -269 | -293 | -314 | -333 | -350 | -3.65
87| 201 | 201 | 229 | 253 | -276 | -300 | -322 | -341 | -357 | -3.72
88| -2.08 | 2.08 | 235 | -260 | -283 | -3.07 | -329 | -3.48 365 | -3.79
89| 215 | 215 | 242 | -267 | -290 | -314 | -336 | -355 | -3.72 | -3.87
90| 221 | -221 | -249 | -274 | 297 | 321 | 343 | 362 | -3.79 | -3.94
91| 229 | -229 | -257 | -282 | -305 | -330 | -352 | -3.71 | -3.88 | -4.03
92| 236 | -236 | 264 | 290 | -313 | -3.38 | -3.60 | -3.80 397 | -4.12
93| -2.43 | -243 | -272 | -298 | -321 | -346 | -369 | -3.88 | -406 | -4.21
94| -253 | -253 | 282 | -308 | -331 | -356 | -379 | -398 | -416 | -4.31
95| -2.63 | -263 | -292 | -318 | -341 | -366 | -389 | -408 | -426 | -4.41
96| -273 | -273 | 3.02 | -328 | -351 | -3.76 | -3.99 | -4.18 436 | -451
97| -2.90 | -290 | -320 | -347 | -371 | -398 | -421 | -441 | -459 | -4.75
98| -3.07 | -307 | -338 | -366 | -392 | -419 | -443 | -464 | -483 | -4.99
99| -343 | -343 | -374 | -402 | -426 | -453 | -477 | -498 | 516 | -532
yd | pt (4/11) | pt (4/12) | pt (4/13) | pt (4/14) | pt (4/15) | pt (4/16) | pt (4/17) | pt (4/18) | pt (4/19) | pt (@r204)
1

2

3

4

5

6

7

8

9

10

11| 091

12| 0.93 0.79

13| 0.95 0.82 0.70

14| 0.97 0.84 0.73 0.62

15| 0.99 0.87 0.75 0.66 0.57

16| 0.95 0.83 0.72 0.62 0.53 0.46

17| 0.88 0.76 0.65 0.55 0.47 0.40 0.33

18| 0.82 0.69 0.59 0.49 0.41 0.33 0.27 0.21

19| 0.75 0.63 0.52 0.43 0.34 0.27 0.20 0.15 0.10

20| 0.69 0.56 0.46 0.36 0.28 0.20 0.14 0.08 0.03 -0.01
21| 0.62 0.50 0.39 0.30 0.21 0.14 0.08 0.02 -0.03 | -0.07
22| 055 0.43 0.33 0.23 0.15 0.08 0.01 004 | -0.09 | -0.13
23| 0.59 0.46 0.34 0.24 0.15 0.07 0.00 007 | -012 | -017
24| 053 0.39 0.28 0.17 0.08 0.00 007 | -013 | -018 | -0.23
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yd | pt (4/11) | pt (4/12) | pt (4/13) | pt (4/14) | pt (4/15) | pt (4/16) | pt (4/17) | pt (4/18) | pt (4/19) | pt (4/20+)
25 0.46 0.33 0.21 0.11 0.02 -0.06 -0.13 -0.19 -0.24 -0.29
26 0.51 0.36 0.23 0.12 0.02 -0.07 -0.14 -0.21 -0.27 -0.32
27 0.44 0.30 0.17 0.05 -0.05 -0.13 -0.21 -0.28 -0.33 -0.38
28 0.50 0.34 0.20 0.07 -0.04 -0.13 -0.22 -0.29 -0.36 -0.41
29 0.44 0.27 0.13 0.01 -0.10 -0.20 -0.28 -0.36 -0.42 -0.48
30 0.37 0.21 0.06 -0.06 -0.17 -0.26 -0.35 -0.42 -0.48 -0.54
31 0.44 0.26 0.10 -0.03 -0.15 -0.26 -0.35 -0.43 -0.50 -0.56
32 0.37 0.19 0.04 -0.10 -0.22 -0.32 -0.42 -0.50 -0.57 -0.63
33 0.45 0.26 0.08 -0.07 -0.20 -0.31 -0.42 -0.50 -0.58 -0.65
34 0.38 0.19 0.02 -0.13 -0.27 -0.38 -0.48 -0.57 -0.65 -0.71
35 0.48 0.26 0.07 -0.09 -0.24 -0.36 -0.48 -0.57 -0.66 -0.73
36 0.42 0.20 0.01 -0.15 -0.30 -0.42 -0.54 -0.63 -0.72 -0.79
37 0.54 0.30 0.09 -0.09 -0.25 -0.39 -0.52 -0.62 -0.72 -0.80
38 0.69 0.42 0.19 -0.01 -0.19 -0.35 -0.49 -0.61 -0.71 -0.81
39 0.42 0.18 -0.03 -0.21 -0.37 -0.51 -0.64 -0.75 -0.84 -0.92
40 0.36 0.12 -0.09 -0.27 -0.43 -0.57 -0.70 -0.81 -0.90 -0.98
41 0.30 0.06 -0.15 -0.33 -0.49 -0.63 -0.76 -0.87 -0.96 -1.04
42 0.06 -0.16 -0.35 -0.51 -0.66 -0.79 -0.90 -0.99 -1.08 -1.15
43 0.00 -0.22 -0.41 -0.57 -0.72 -0.85 -0.96 -1.06 -1.14 -1.21
44| -0.06 -0.28 -0.47 -0.63 -0.78 -0.91 -1.02 -1.12 -1.20 -1.27
45| -0.12 -0.34 -0.53 -0.69 -0.84 -0.97 -1.08 -1.18 -1.26 -1.34
46| -0.35 -0.55 -0.72 -0.87 -1.00 -1.11 -1.21 -1.30 -1.37 -1.44
47| -0.41 -0.61 -0.78 -0.93 -1.06 -1.17 -1.27 -1.36 -1.43 -1.50
48 | -0.47 -0.67 -0.84 -0.99 -1.12 -1.23 -1.33 -1.42 -1.50 -1.56
49| -0.68 -0.86 -1.01 -1.14 -1.26 -1.37 -1.46 -1.53 -1.60 -1.66
50| -0.74 -0.92 -1.07 -1.21 -1.32 -1.43 -1.52 -1.59 -1.66 -1.72
51| -0.80 -0.98 -1.13 -1.27 -1.38 -1.49 -1.58 -1.66 -1.72 -1.78
52| -0.86 -1.04 -1.19 -1.33 -1.44 -1.55 -1.64 -1.72 -1.78 -1.84
53| -1.06 -1.22 -1.35 -1.48 -1.58 -1.67 -1.76 -1.83 -1.89 -1.94
54| -1.12 -1.28 -1.41 -1.54 -1.64 -1.73 -1.82 -1.89 -1.95 -2.00
55| -1.18 -1.34 -1.48 -1.60 -1.70 -1.79 -1.88 -1.95 -2.01 -2.06
56| -1.36 -1.50 -1.63 -1.74 -1.83 -1.92 -1.99 -2.05 -2.11 -2.16
57| -1.42 -1.56 -1.69 -1.80 -1.89 -1.98 -2.05 -2.11 -2.17 -2.22
58| -1.48 -1.62 -1.75 -1.86 -1.95 -2.04 -2.11 -2.17 -2.23 -2.28
59| -154 -1.68 -1.81 -1.92 -2.01 -2.10 -2.17 -2.23 -2.29 -2.34
60| -1.71 -1.84 -1.95 -2.05 -2.14 -2.21 -2.28 -2.33 -2.38 -2.43
61| -1.77 -1.90 -2.01 -2.11 -2.20 -2.27 -2.34 -2.39 -2.44 -2.49
62| -1.83 -1.96 -2.07 -2.17 -2.26 -2.33 -2.40 -2.45 -2.50 -2.55
63| -1.89 -2.02 -2.13 -2.23 -2.32 -2.39 -2.46 -2.51 -2.57 -2.61
64| -1.95 -2.08 -2.19 -2.29 -2.38 -2.45 -2.52 -2.58 -2.63 -2.67
65| -211 -2.23 -2.33 -2.42 -2.49 -2.56 -2.62 -2.67 -2.72 -2.76
66| -2.19 -2.30 -2.40 -2.49 -2.57 -2.64 -2.70 -2.75 -2.79 -2.83
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yd | pt (4/11) | pt (4/12) | pt (4/13) | pt (4/14) | pt (4/15) | pt (4/16) | pt (4/17) | pt (4/18) | pt (4/19) | pt (4/20+)

67| -2.26 -2.38 -2.48 -2.57 -2.65 -2.71 -2.77 -2.83 -2.87 -2.91

68| -2.34 -2.45 -2.55 -2.64 -2.72 -2.79 -2.85 -2.90 -2.95 -2.99

69| -241 -2.53 -2.63 -2.72 -2.80 -2.87 -2.93 -2.98 -3.03 -3.07

70| -2.49 -2.60 -2.71 -2.80 -2.88 -2.94 -3.01 -3.06 -3.11 -3.15

71| -2.56 -2.68 -2.78 -2.87 -2.95 -3.02 -3.08 -3.14 -3.18 -3.22

72| -2.63 -2.75 -2.86 -2.95 -3.03 -3.10 -3.16 -3.21 -3.26 -3.30

73| -2.80 -2.91 -3.00 -3.09 -3.16 -3.22 -3.28 -3.33 -3.37 -3.41

74| -2.88 -2.98 -3.08 -3.16 -3.23 -3.30 -3.35 -3.40 -3.45 -3.48

75| -2.95 -3.06 -3.15 -3.24 -3.31 -3.38 -3.43 -3.48 -3.52 -3.56

76| -3.03 -3.13 -3.23 -3.31 -3.39 -3.45 -3.51 -3.56 -3.60 -3.64

77| -3.10 -3.21 -3.31 -3.39 -3.46 -3.53 -3.59 -3.64 -3.68 -3.72

78| -3.18 -3.29 -3.38 -3.47 -3.54 -3.61 -3.66 -3.71 -3.76 -3.80

79| -3.25 -3.36 -3.46 -3.54 -3.62 -3.68 -3.74 -3.79 -3.83 -3.87

80| -3.33 -3.44 -3.53 -3.62 -3.69 -3.76 -3.82 -3.87 -3.91 -3.95

81| -3.40 -3.51 -3.61 -3.70 -3.77 -3.84 -3.90 -3.95 -3.99 -4.03

82| -3.48 -3.59 -3.69 -3.77 -3.85 -3.91 -3.97 -4.02 -4.07 -4.11

83| -355 -3.66 -3.76 -3.85 -3.92 -3.99 -4.05 -4.10 -4.15 -4.19

84| -3.63 -3.74 -3.84 -3.92 -4.00 -4.07 -4.13 -4.18 -4.22 -4.26

85| -3.70 -3.81 -3.91 -4.00 -4.08 -4.15 -4.20 -4.26 -4.30 -4.34

86 -3.78 -3.89 -3.99 -4.08 -4.15 -4.22 -4.28 -4.33 -4.38 -4.42

87 -3.85 -3.96 -4.06 -4.15 -4.23 -4.30 -4.36 -4.41 -4.46 -4.50

88 -3.93 -4.04 -4.14 -4.23 -4.31 -4.38 -4.44 -4.49 -4.54 -4.58
89 -4.00 -4.12 -4.22 -4.31 -4.38 -4.45 -4.51 -4.57 -4.61 -4.65
90 -4.08 -4.19 -4.29 -4.38 -4.46 -4.53 -4.59 -4.64 -4.69 -4.73
91 -4.16 -4.28 -4.38 -4.47 -4.55 -4.62 -4.69 -4.74 -4.79 -4.83

92| -4.25 -4.37 -4.48 -4.57 -4.65 -4.72 -4.78 -4.83 -4.88 -4.92

93| -4.34 -4.46 -4.57 -4.66 -4.74 -4.81 -4.87 -4.93 -4.98 -5.02

94| -4.44 -4.56 -4.67 -4.76 -4.84 -4.91 -4.97 -5.03 -5.08 -5.12

95| -454 -4.66 -4.77 -4.86 -4.94 -5.01 -5.07 -5.13 -5.18 -5.22

96| -4.64 -4.76 -4.87 -4.96 -5.04 -5.11 -5.17 -5.23 -5.28 -5.32

97| -4.89 -5.02 -5.13 -5.22 -5.31 -5.38 -5.45 -5.50 -5.56 -5.60

98| -5.14 -5.27 -5.38 -5.48 -5.57 -5.65 -5.72 -5.78 -5.83 -5.88

99| -547 -5.59 -5.71 -5.80 -5.89 -5.97 -6.03 -6.09 -6.14 -6.19

The next step wa®tapply this to an actual game. The recent AFC playoff between Pittsburgh and Kansas City
(January 15, 2017) was chosen, which Pittsburgh won -1618
(http://www.espn.com/nfl/playbyplay?gameid=400927%74Bhe results follow.
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DRIVE pit -01 SOV | finish | detta
(15:00- 1st) C.Santos kicks 63 yards from KC 35 to PIT 2. J.Gilbert to PIT 30 for 28 yards (A.Sherman). -1.00 0.89 | 1.89
1stand 10 at PIT 30
(14:54- 1st) (Shotgun) B.Roethlisberger pass incomplete short middle to L.Bell (D.Poe). 0.89 0.39 | -0.50
2nd and 10 at PIT 30
(14:50- 1st) (Shotgun) B.Roethlisberger pass short right to A.Brown to PIT 37 for 7 yards (R.Parker). 0.39 0.81 | 0.42
3rd and 3 at PIT 37
(14:14- 1st) (No Huddle, Shotgun) B.Roethlisberger pass short left to E:RagPIT 41 for 4 yards (E.Berry). 0.81 155 | 0.74
1stand 10 at PIT 41
(13:38- 1st) (No Huddle, Shotgun) B.Roethlisberger pass short right to J.James to KC 46 for 13 yards (R.Parker; 155 234 | 079
D.Sorensen).
1stand 10 at KC 46
I(El,ZB:eSrBr;/)],_St) (No Huddle, Shotgun) B.Roethlisberger pass short middle to J.James to KC 30 for 16 yards (M.Pete 234 3.40 | 1.06
1stand 10 at KC 30
(12:16- 1st) (No Huddle, Shotgun) L.Bell right guard to KC 24 for 6 yards (J.Jenkins). 3.40 3.88 | 048
2nd and 4 at KC 24
(11:38- 1st) L.Bell right guard to KC 13 for 11 yards (J.Houston). 3.88 4.76 | 0.88
1stand 10 at KC 13
(11:01- 1st) (Shotgun) L.Bell up the middle to KC 5 for 8 yards (R.Wilson). 4.76 550 | 0.74
2nd and 2 at KC 5
(10:18- 1st) (No Huddle, Shotgun) B.Roethlisberger pass incomplete short right to L.Bell. 5.50 5.00 | -0.50
3rd and 2 at KC 5
(10:11- 1st) (No Huddle, Shotgun) B.Roethlisberger pass short left to E.Rogers to KC 4 for 1 yard (R.Parker). 5.00 3.13 | -1.87
4th and 1 at KC 4
(9:38- 1st) Chris Boswell 22 Yd Field Goal 3.13 3.00 | -0.13
RESULT

-1.00 3.00 4.00
DRIVE KCI -01 SOV | finish | delta
(9:38- 1st) C.Boswell kicks 45 yards from PIT 35 to KC 20. D.Harris to KC 45 for 25 yards yivatie Bey). 0.28 1.79 | 151
1stand 10 at KC 45
(9:31- 1st) (Shotgun) S.Ware right guard to PIT 48 for 7 yards (J.Harrison). 1.79 222 | 043
2nd and 3 at PIT 48
(9:01- 1st) (No Huddle) T.Hill right end to PIT 41 for 7 yards (R.Shazier). 2.22 264 | 042
1stand 10 at PIT 41
(8:11- 1st) (Shotgun) A.Smith pass short right to T.Kelce to PIT 20 for 21 yards (S.Davis). 2.64 420 | 1.56
1stand 10 at PIT 20
(7:24- 1st) (Shotgun) A.Smith pass short middle to T.Hill to PIT 13 for 7 yards (B.Dupree 4.20 484 | 0.64
2nd and 3 at PIT 13
(6:48- 1st) A.Smith pass short left to J.Maclin to PIT 5 for 8 yards (A.Burns). 4.84 5.50 | 0.66
1st and Goal at PIT 5
(6:09- 1st) Albert Wilson Pass From Alex Smith for 5 Yrds C.Santos extra point is Good 550 7.00 | 1.50

RESULT
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Letds analyze Kansas Cityds scoring drivesStand1R&aomsBayards<Ci t vy
away gives starting SUV = 0.28) and returns it 25 yards to the 45 (finishing SU¥dond 1.0 from 55 yards away = 1.79), an

increase in SUV of 1.700.28 = 1.51. Nextisay ar d gai n to Pi t tYarld, wigdn bas anSBV, = 2182 K i

for an increases of 2.221.79 = 0.43. Another run for 7 yards yieldsaamhd 10 atPigs b ur g h 6 s
increase of 2.64 2.22 = 0.42. A 2&ard completion to the Pittsburgh 20 yields anotttearid 10, with an SUV = 4.20 for
another gain of 4.202.64 = 1.56. Next is a-Yard completion to the 13, where the SUV 2 and 3 is 4.84 an increase of
4.847 4.20 = 0.64. Another completion to the 5 yiel@sahd goal with an SUV = 5.50 (fof*and 10 or less), an increase of
5.5071 4.84 = 0.66. Finally a touchdown pass, with a successful extra point yieldsom@®and a final SUV gain of 7.00
5.50 = 1.50.Summingall the SUV changes yields 6.72, which happens to be the difference between the final SUV (7.00) and

the starting SUV (0.28), as expected.

Continuing with the game &

41,

an

SuUV
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DRIVE pit -02 SU¥ | finish | dela
(6:09- 1st) C.Santos kicks 65 yards from KC 35 to end zone, Touchback. 0.59 0.59 | 0.00
1stand 10 at PIT 25
(6:09- 1st) L.Bell left guard to PIT 25 for no gain (R.Wilson). 0.59 0.09 | -0.50
2nd and 10 at PIT 25
(5:33- 1st) (ShotgunB.Roethlisberger pass incomplete short right to A.Brown. 0.09 -0.41 | -0.50
3rd and 10 at PIT 25
(5:28- 1st) (Shotgun) B.Roethlisberger pass deep left to A.Brown to KC 23 for 52 yards (J.Houston). -0.41 3.96 | 4.37
1stand 10 at KC 23
(4:44- 1<) (No Huddle, Shotgun) B.Roethlisberger pass incomplete short right to J.James. 3.96 3.46 | -0.50
2nd and 10 at KC 23
(4:41- 1st) (Shotgun) B.Roethlisberger pass short right to E.Rogers pushed ob at KC 20 for 3 yards (S.Nelson). 3.46 3.50 | 0.04
3rdand 7 at KC 20
(4:02- 1st) (Shotgun) B.Roethlisberger pass incomplete short left to A.Brown. 3.50 1.37 | -2.13
4th and 7 at KC 20
(3:51- 1st) Chris Boswell 38 Yd Field Goal 1.37 3.00 | 1.63
RESULT
059 | 300 | 241

ng



DRIVE KCI -02 SUVE 1 finish | delta
start

(3:51- 1st) C.Boswell kicks 65 yards from PIT 35 to KC 0. T.Hill to KC 12 for 12 yards (V.Williams). 0.59 -0.20 | -0.79
1stand 10 at KC 12

(3:46- 1st) A.Smith pass incomplete deep right to S.Ware. -0.20 -0.70 | -0.50

2nd and 10 at KC 12

(3:39- 1st) (Shotgun) A.Smith pass short middle to T.Kelce to KC 25 for 13 yards (M.Mitchell). -0.70 0.59 | 1.29
1stand 10 at KC 25

(2:56- 1st) (Shotgun) A.Smith pass short right to S.Ware pushed ob at KC 29 for 4 yards (R.Cockrell). 0.59 0.73 | 0.14

2nd and 6 at KC 29

(2:15- 1st) (Shotgun) C.West right guard to KC 29 for no gain (R.Shazier). PENALTY el Krse, Offensive
Holding, 10 yards, enforced at KC 28lo Play.

2nd and 16 at KC 19

(1:44- 1st) (Shotgun) A.Smitpass incomplete short right to D.Harris [J.Harrison]. Penalty orL K@ivernay Tardif,
Ineligible Downfield Pass, declined.

3rd and 16 at KC 19

0.73 -0.88 | -1.61

-0.88 -1.38 | -0.50

(1:35- 1st) (Shotgun) A.Smith pass short left to T.Hill to KC 28 for 9 yards (A.Burns). -1.38 -1.97 | -0.59
4th and 7 at KC 28

(0:56- 1st) D.Colquitt punts 43 yards to PIT 29, Cert&Ninchester, fair catch by A.Brown. -1.97 -0.83 | 1.14

RESULT
0.59 | -0.83 ‘ 1.42

Al so, |l etds analyze this dr i venalty. Wheikickbff wasstakenlintthe dnd zone, whiclp u n t
potentially is a $and 10 and the 25, giving a starting SUV from 75 yards away = 0.59. The kick was returned only 12 yards
for a finishing SUV for $and 10 and 88 yards away@:20, a negative SU¥hange 0£0.207 0.559 =-0.79. An incomplete

pass makes it"2and 10, an SUV =0.70 for a loss of 0.50 (negative SUMext is a 13yard completion to the 25, where the

SUV for stand 10 is 0.59, a gain of 1.29. Another completion for 4 yarddsy®{ a 6, with an SUV = 0.73 for another gain

of 0.14. The next play is nullified by offensive holding, so it beco?itand16 from 71 yards awayyith an SUV =-0.88
resultingin a decrease 0f.61. An incompletion makes it8and 16, reducing th8UV to -0.88, another drop of 0.50. A
completion of 9 yards still leaved"4nd 7 from 72 yards away, an SUV-E97, representing yet another decrease of 0.59.
Kansas City punts to the Pittsburgh 29, where there is a fair catch and a starting 8id\Gteelers of 0.83, which is evaluated

as a negative for Kansas City, i.4,83. However, this play results in a gain of 1.14 fram®7 to-0.83. Overall, this drive

has a negative SUV e1.42, again the difference between the finishing SUM@3 and the starting SUV of 0.59.

Continuing now through the rest of the game ¢
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DRIVE pit -03 SUY | finish | delta
1stand 10 at PIT 29
(0:48- 1st) (Shotgun) B.Roethlisberger right guard to PIT 33 for 4 yards (T.Smith). 0.83 0.97 | 0.14
2nd and @t PIT 33
(0:14- 1st) (Shotgun) L.Bell up the middle to PIT 38 for 5 yards (R.Wilson; T.Hali). 0.97 0.87 | -0.10
3rd and 1 at PIT 38
(15:00- 2nd) L.Bell up the middle to PIT 40 for 2 yards (J.Houston). 0.87 1.49 | 0.62
1stand 10 at PIT 40
(14:29- 2nd) (No Huddle, Shotgun) L.Bell right tackle to PIT 49 for 9 yards (R.Parker). 1.49 2.16 | 0.67
2nd and 1 at PIT 49
(13:58- 2nd) (No Huddle) L.Bell up the middle to KC 45 for 6 yards (D.Poe; C.Jones). 2.16 240 | 0.24
1stand 10 at KC 45
(13:20- 2nd) (No Huddle) L.Bell right tackle to KC 38 for 7 yards (J.Houston). 2.40 2.82 | 042
2nd and 3 at KC 38
(12:47- 2nd) (No Huddle, Shotgun) B.Roethlisberger pass short right to A.Brown to KC 29 for 9 yards (M.Peters)| 2.82 3.48 | 0.66
1stand 10 at KC 29
g%/v?éoﬁ?d) (No Huddle, Shotgun) B.Roethlisberger pass short left to J.James to KC 24 for 5 yards (S.Nelson; 3.48 388 | 0.40
2nd and 5 at KC 24
(11:24- 2nd) (No Huddle, Shotgun) B.Roethlisberger pass short togB.Hamilton to KC 20 for 4 yards (M.Peters). 3.88 3.70 | -0.18
3rd and 1 at KC 20
(10:57- 2nd) (No Huddle) L.Bell up the middle to KC 17 for 3 yards (T.Smith; J.Houston). 3.70 444 | 0.74
1stand 10 at KC 17
(10:18- 2nd) (No Huddle, ShotgyrB.Roethlisberger pass incomplete deep middle to A.Brown (M.Peters). 4.44 3.94 | -0.50
2nd and 10 at KC 17
(10:12- 2nd) (No Huddle, Shotgun) L.Bell left guard to KC 18 fbryards (E.Berry). 3.94 3.26 | -0.68
3rd and 11 at KC 18
(9:29- 2nd) (No Huddle, Shotgun) B.Roethlisberger pass incomplete short left to L.Bell. 3.26 0.82 | -2.44
4th and 11 at KC 18
(9:18- 2nd) Chris Boswell 36 Yd Field Goal 0.82 3.00 | 2.18
RESULT
083 | 300 | 217
DRIVE KCI -03 SUVE 1 finish | delta
start
(9:18- 2nd) C.Boswell kicks 65 yards from PIT 35 to end zone, Touchback. 0.59 0.59 | 0.00
1stand 10 at KC 25
(9:18- 2nd) (Shotgun) S.Ware up the middle to KC 28 for 3 yards (J.Hargrave). 0.59 0.57 | -0.02
2nd and 7 at KC 28
(8:36- 2nd) (Shotgun) A.Smith pasbort left to T.Hill pushed ob at KC 35 for 7 yards (J.Harrison). 0.57 1.19 | 0.62
1stand 10 at KC 35
gg{;dz)nd) A.Smith pass short middle INTERCEPTED by R.Shazier [B.Dupree] at KC 45. R.Shazier to KC 44 fo 119 246 | -3.65
RESULT
059 | 246 ] 305
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DRIVE pit -04 SUVE | finish | delta
start

1stand 10 at KC 44

(7:58- 2nd) (Shotgun) L.Bell right tackle to KC 35 for 9 yards (M.Peters). 2.46 3.00 | 0.54
2nd and 1 at KC 35

(7:28- 2nd) L.Bell up the middle to KC 31 for 4xds (R.Wilson). 3.00 3.32 | 0.32
1stand 10 at KC 31

(6:48- 2nd) (No Huddle, Shotgun) B.Roethlisberger pass short left to J.James to KC 5 for 26 yards (E.Berry). 3.32 5,50 | 2.18
1st and Goal at KC 5

(6:12- 2nd) (No Huddle) B.Roethlisbergergsashort left intended for A.Brown INTERCEPTED by E.Berry (F.Zombd 5 7
Touchback. 5.50 -0.28 | -5.78

RESULT
2.46 | -0.28 ‘ 2,74

A brief discussion about the interception. Starting at the Kansas City 5 Sattdlgoal Pittsburghts SUV = 5.50. The play
ended withKansas City taking over at their owfl Zia the interception and touchback, fostarting Kansas CitguUV = 0.28.
This gave Pittsburgh a finishing SUV .28 for the play and an overall decrease of ®@8hat play

SUV: -
DRIVE KCI -04 start finish | delta

1stand 10 at KC 20

(6:04- 2nd) S.Ware left guard to KC 23 for 3 yards (R.Shazier) 0.28 0.27 | -0.01
2nd and 7 at KC 23

(5:26- 2nd) (Shotgun) A.Smith pass incomplete short right to T.Hill (B.Dupree). 0.27 -0.23 | -0.50
3rd and 7 at KC 23

(5:23- 2nd) (Shotgun) A.Smith pass incomplete short left to S.Ware. -0.23 -2.49 | -2.26
4th and 7 at KC 23

(5:16- 2nd) D.Colquitt punts 38 yards to PIT 39, Cert&inchester. A.Brown pushed ob at PIT 45 for 6 yards
) -2.49 -1.79 | 0.70
(J.O'Shaughnessy).

RESULT

0.28 -1.79  -2.07
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DRIVE pit -05 SU¥ | tinish | delta
1stand 10 at PI#5
(5:03- 2nd) L.Bell up the middle to PIT 47 for 2 yards (M.Peters; D.Poe). 1.79 1.61 | -0.18
2nd and 8 at PIT 47
g:.lNge-lszonr?)), (No Huddle, Shotgun) B.Roethlisberger pass short left to A.Brown pushed ob at KC 49 for 4 yards 161 166 | 0.05
3rd and 4 at KC 49
|(33|:a3y8,- 2nd) (No Huddle, Shotgun) PENALTY on RB.Roethlisberger, Delay of Game, 5 yards, enforced at KONE 1.66 095 | -0.71
3rd and 9 at PIT 46
(3:15- 2nd) (No Huddle, Shotgun) L.Bell right end pushé&dad KC 37 for 17 yards (E.Berry). 0.95 2.88 | 1.93
1stand 10 at KC 37
(2:49- 2nd) (No Huddle) L.Bell left guard to KC 31 for 6 yards (R.Nufexhes; R.Wilson). 2.88 3.32 | 0.44
2nd and 4 at KC 31
(2:10- 2nd) (No Huddle) L.Bell right guard #6C 25 for 6 yards (J.Jenkins). 3.32 3.80 | 0.48
1stand 10 at KC 25
(2:00- 2nd) (Shotgun) L.Bell right end to KC 24 for 1 yard (D.Ford). 3.80 3.48 | -0.32
2nd and 9 at KC 24
(1:14- 2nd) (Shotgun) B.Roethlisberger pass short left to L.Bell@2K for-3 yards (R.Wilson). 3.48 244 | -1.04
3rd and 12 at KC 27
(1:06- 2nd) (Shotgun) B.Roethlisberger pass incomplete deep middle to E.Rogers (C.Jones). 2.44 0.30 | -2.14
4th and 12 at KC 27
(0:55- 2nd) Chris Boswell 45 Yd Field Goal 0.30 3.00 | 2.70
RESULT
179 | 300 | 121
DRIVE KCI -05 SU¥ | finish | delta
0:55- 2nd) C.Boswell kicks 70 yards from PIT 35 to K& T.Hill to KC 16 for 21 yards (J.Jones; J.Dangerfield). 0.59 0.04 | -0.55
1stand 10 at KC 16
(0:50- 2nd) (ShotgunA.Smith pass short right to T.Hill to KC 20 for 4 yards (B.Dupree). 0.04 0.18 | 0.14
2nd and 6 at KC 20
I(I?IZazy?_ 2nd) (No Huddle, Shotgun) PENALTY on RR.Shazier, Roughing the Passer, 15 yards, enforced at KR@0 018 119 | 101
1stand 1@t KC 35
(0:20- 2nd) (Shotgun) PENALTY on K&.Fulton, False Start, 5 yards, enforced at KG B® Play. 1.19 0.39 | -0.80
1stand 15 at KC 30
(0:20- 2nd) (Shotgun) A.Smith pass incomplete short left to J.Maclin. 0.39 -0.11 | -0.50
2nd and 1%t KC 30
E?C::li(-).znd) A.Smith pass short middle to C.West to KC 38 for 8 yards. FUMBLES, RECOVERED 4. Blifns at 011 270 | -2.50
RESULT
0.59 -2.70 | -3.29
DRIVE pit -half ig\r/t finish | delta
1stand 10 at KC 40
(0:03- 2nd)B.Roethlisberger pass short left to A.Brown to KC 11 for 29 yards (R.Wilson; T.Mitchell). 2.70 492 | 222
RESULT
270 | 492 | 222
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DRIVE KCI -06 SUVE | finish | delta

start
(15:00- 3rd) C.Boswell kicks 60 yards from PIT 35 to KC 5. T.Hill to KC 24 for 18lggT.Matakevich). -0.70 0.53 | 1.23
1stand 10 at KC 24
(14:55- 3rd) (Shotgun) A.Smith pass incomplete short right to C.Conley [S.Tuitt]. 0.53 -0.03 | -0.56
2nd and 10 at KC 24
(14:50- 3rd) (Shotgun) S.Ware up the middle to KC 23-fbyards {.Harrison). -0.03 -0.69 | -0.66
3rd and 11 at KC 23
(14:08- 3rd) (Shotgun) A.Smith pass incomplete deep middle to T.Kelce. -0.69 -3.10 | -2.41
4th and 11 at KC 23
(14:00- 3rd) D.Colquitt punts 54 yards to PIT 23, Centélinchester. A.Brown tBIT 26 for 3 yards (A.Wilson). -3.10 -0.65 | 2.45

RESULT

070 | -065] 005
DRIVE pit -06 itli\r/t finish | delta
1stand 10 at PIT 26
(13:48- 3rd) (Shotgun) L.Bell up the middle to KC 36 for 38 yards (R.Wilson). 0.65 294 | 2.29
1stand 10 at KC 36
(13:04- 3rd) (Shotgun) L.Bell left end to KC 30 for 6 yards (R.Wilson). 2.94 3.40 | 0.46
2nd and 4 at KC 30
(12:23- 3rd) (Shotgun) L.Bell left end to KC 25 for 5 yards (E.Berry; D.Ford). 3.40 3.80 | 0.40
1stand 10 at KC 25
(11:34- 3rd) (Shotgun) B.Roethlisberger pass incomplete short left to A.Brown (C.Jones). 3.80 3.30 | -0.50
2nd and 10 at KC 25
(11:31- 3rd) (Shotgun) L.Bell up the middle to KC 24 for 1 yard (R.Wilson; E.Berry). 3.30 298 | -0.32
3rd and 9 at KC 24
(10:48- 3rd) (Shotgun) B.Roethlisberger pass short left to L.Bell to KC 25X ¢ards (D.Poe; R.Wilson). 2.98 0.61 | -2.37
4th and 10 at KC 25
(10:06- 3rd) Chris Boswell 43 Yd Field Goal 0.61 3.00 | 2.39

RESULT
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DRIVE KCI -07 SOV | finish | delta
(10:06- 3rd) C.Boswell kicks 64 yards from PIT 35 to KC 1. T.Hill to KC 21 for 20 yards (V.Williams). -1.40 0.34 | 1.74
1stand 10 at KC 21
(9:59- 3rd) A.Smith pass short right to S.Ware to KC 18-8yards (J.Harrison) [S.Tuitt]. 0.34 -0.64 | -0.98
2nd and 13 at KC 18
g:y?- 3rd) Pass incomplete. PENALTY on RPR.Cockrell, Defensive Pass Interference, 20 yards, enforced at KNdA.§ 064 137 | 201
1stand 10 at KC 38
(9:11- 3rd) (Shotgun) S.Ware up the middle to KCfér 3 yards (B.Dupree). 1.37 1.35 | -0.02
2nd and 7 at KC 41
(8:33- 3rd) A.Smith scrambles up the middle to KC 45 for 4 yards (S.Tuitt). 1.35 1.29 | -0.06
3rd and 3 at KC 45
(8:33- 3rd) (Shotgun) Direct snap to S.Ware. S.Ware up the middRéTtd 7 for 8 yards (M.Mitchell). 1.29 2.28 | 0.99
1stand 10 at PIT 47
(7:12- 3rd) (Shotgun) A.Smith pass incomplete short middle to T.Hill. 2.28 1.78 | -0.50
2nd and 10 at PIT 47
(7:07- 3rd) (Shotgun) T.Hill left end pushed ob at PIT 39 fgaéds (R.Shazier). 1.78 2.26 | 0.48
3rd and 2 at PIT 39
(6:27- 3rd) (Shotgun) PENALTY on K&\.Smith, Delay of Game, 5 yards, enforced at PIT B® Play. 2.26 1.76 | -0.50
3rd and 7 at PIT 44
(6:01- 3rd) (Shotgun) A.Smith sacked at 50 f6ryards (J.Harrison). 1.76 -1.07 | -2.83
4th and 13 at 50
(5:22- 3rd) D.Colquitt punts 48 yards to PIT 2, CenléVinchester, out of bounds. -1.07 1.00 | 2.07
RESULT

140 | 100 | 2.40
DRIVE pit -07 SU¥ | finish | delta
1stand 10 at PIT 2
(5:12- 3rd) L.Bell up the middle to PIT 2 for no gain (R.Wilson). -1.00 -1.50 | -0.50
2nd and 10 at PIT 2
(4:26- 3rd) L.Bell up the middle to PIT 11 for 9 yards (M.Peters). -1.50 -0.76 | 0.74
3rdand 1 at PIT 11
(3:49- 3rd) L.Bell up the middle t®IT 11 for no gain (F.Zombo; D.Poe). -0.76 -2.15 | -1.39
4thand 1 at PIT 11
(3:08- 3rd) J.Berry punts 35 yards to PIT 46, Cer@@eWarren, out of bounds. -2.15 -2.34 | -0.19

RESULT
100 | 234 134
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DRIVE KCI -08 SU¥ | finish | deta
1staml 10 at PIT 46
(3:00- 3rd) (Shotgun) A.Smith pass incomplete deep middle to T.Kelce. 2.34 1.84 | -0.50
2nd and 10 at PIT 46
(2ar5d2S 3rd) A.Smith scrambles to PIT 41 for 5 yards (B.Dupree). PENALTY orlKKzIce, Unnecessary Roughness, 1 184 046 | -1.38
)f;rd and 20 at KC 44
(2:09- 3rd) (Shotgun) A.Smith pass deep right to J.Maclin to PIT 36 for 20 yards (R.Cockrell). 0.46 294 | 2.48
1stand 10 at PIT 36
(1:39- 3rd) C.West left end to PIT 37 fet yards (J.Hargrave). 2.94 2.28 | -0.66
2nd and 11 at PIT 37
(0:58- 3rd) (Shotgun) A.Smith pass short right to C.Conley pushed ob at PIT 30 for 7 yards (R.Cockrell). 2.28 2.90 | 0.62
3rd and 4 at PIT 30
(0:19- 3rd) (Shotgun) A.Smith pass incomplete short middle to A.Wilson. 2.90 1.64 | -1.26
4th and 4 at PIT 30
(0:10- 3rd) Cairo Santos 48 Yd Field Goal 1.64 3.00 | 1.36
RESULT

2.34 3.00 | 0.66
DRIVE pit -08 i;\r’t finish | delta
(0:10- 3rd) C.Santos kicks 59 yards from KC 35 to PIT 6. S.Coates to PIT 30 for 24paftiemas). -0.60 0.89 | 1.49
1stand 10 at PIT 30
(0:02- 3rd) L.Bell up the middle to PIT 31 for 1 yard (K.Reyes). 0.89 0.55 | -0.34
2nd and 9 at PIT 31
(15:00- 4th) (Shotgun) B.Roethlisberger pass short middle to E.Rogers to PIT 45 for $§4RaPdrker). 0.55 1.79 | 1.24
1stand 10 at PIT 45
(14:20- 4th) (Shotgun) L.Bell up the middle to PIT 48 for 3 yards (J.Houston). 1.79 1.77 | -0.02
2nd and 7 at PIT 48
(13:39- 4th) (Shotgun) B.Roethlisberger pass short right to D.Ayers to Kiordbyards (R.Wilson). 1.77 2.34 | 057
3rd and 1 at KC 46
(13:00- 4th) (No Huddle) L.Bell up the middle to KC 44 for 2 yards (D.Sorensen). 2.34 2.16 | -0.18
1stand 10 at KC 44
(12:17- 4th) (No Huddle, Shotgun) B.Roethlisberger pass deep mioddidames to KC 21 for 23 yards (S.Nelson). 2.16 412 | 1.96
1stand 10 at KC 21
(11:27- 4th) (Shotgun) L.Bell left end to KC 19 for 2 yards (K.Reyes; R.Wilson). 412 3.88 | -0.24
2nd and 8 at KC 19
(10:43- 4th) (Shotgun) B.Roethlisberger passomplete deep middle to E.Rogers. 3.88 3.48 | -0.40
3rd and 8 at KC 19
(10:38- 4th) (Shotgun) B.Roethlisberger sacked at KC 2560rards (sack split by J.Jenkins and D.Ford). 3.48 0.11 | -3.37
4th and 14 at KC 25
(9:49- 4th) Chris Boswell 4¥d Field Goal 0.11 3.00 | 2.89

RESULT

-0.60 | 3.00 | 3.60
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DRIVE KCI -09 SUVE 1 finish | delta

start
(9:49- 4th) C.Boswell kicks 65 yards from PIT 35 to end zone, Touchback. 0.59 0.59 | 0.00
1stand 10 at KC 25
(9:49- 4th) (Shotgun) A.Smith pass shamtddle to T.Kelce to KC 49 for 24 yards (L.Timmons; J.Harrison). 0.59 2.03 | 1.44
1st and 10 at KC 49
(9:03- 4th) S.Ware up the middle to PIT 40 for 11 yards (M.Mitchell). 2.03 2.70 | 0.67
1stand 10 at PIT 40
(8:21- 4th) (Shotgun) A.Smith pasncomplete deep left to J.Maclin. 2.70 2.20 | -0.50
2nd and 10 at PIT 40
l(38I:aly5.- 4th) A.Smith pass incomplete. PENALTY on K&EWare, Face Mask (15 Yards), 15 yards, enforced at PiTN4O 220 120 | -1.00
2nd and 25 at KC 45
(8:08- 4th) (Shotgun) A.Smith pass deep right to T.Kelce to PIT 38 for 17 yards (R.Cockrell). 1.20 2.02 | 0.82
3rd and 8 at PIT 38
(7:21- 4th) (Shotgun) A.Smith pass incomplete. A.Smith intentionally threw away the pass. No intended reciever. 2.02 0.89 | -1.13
4th and 8 at PIT 38
(7:11- 4th) (Shotgun) A.Smith pass short right to C.Conley to PIT 26 for 12 yards (R.Shazier). 0.89 3.72 | 2.83
1stand 10 at PIT 26
(6:25- 4th) T.Hill up the middle to PIT 23 for 3 yards (R.Shazier). 3.72 3.76 | 0.04
2nd anl 7 at PIT 23
(5:43- 4th) (Shotgun) A.Smith pass short right to A.Wilson to PIT 25Zgyards (R.Cockrell). 3.76 2.90 | -0.86
3rd and 9 at PIT 25
E\zll(:)SPSI-a;th) A.Smith pass incomplete. PENALTY on P$IDavis, Unnecessary Roughness, 13 yards, enforced at PIT 2.90 484 | 1.94
1stand 10 at PIT 12
(4:47 - 4th) (Shotgun) A.Smith pass short left to C.West to PIT 6 for 6 yards (M.Mit&hBlavis). 4.84 5.40 | 0.56
2ndand 4 at PIT 6
(4:14- 4th) (Shotgun) A.Smith pass short middle to T.Kelce to PIT 4 for 2 yards (W.Gay). 5.40 5.10 | -0.30
3rdand 2 at PIT 4
(3:34- 4th) (Shotgun) A.Smith pass incomplete short right to D.Harris 5.10 3.13 | -1.97
4th and 2 at PIT 4
(3:29- 4th) A.Smith pass short right to A.Sherman to PIT 1 for 3 yards (S.Davis; R.Cockrell). 3.13 6.50 | 3.37
1st and Goal at PIT 1
(2:43- 4th) Spencer Ware 1 Yard Rush TWRDINT CONVERSION ATTEMPT. A.Sntih pass to J.Maclin is incompletg 6.50 6.00 | -050
ATTEMPT FAILS.

RESULT
059 | 6.00 | 541
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SUV:

DRIVE pit -end start finish | delta
(2:43- 4th) C.Santos kicks 58 yards from KC 35 to PIT 7. J.Gilbert to PIT 2fgards (E.Murray). -0.50 -0.70 | -0.20
1stand 10 at PIT 5

(2:38- 4th) L.Bell up the middle to PIT 7 for 2 yards (C.Jones). -0.70 -0.80 | -0.10
2ndand 8 at PIT 7

(2:32- 4th) B.Roethlisberger pass short left to E.Rogers to PIT 12 for 5 yards (S.Nelson). -0.80 -0.70 | 0.10
3rd and &t PIT 12

(2:00- 4th) (Shotgun) B.Roethlisberger pass short right to A.Brown ran ob at PIT 19 for 7 yards. -0.70 0.22 | 0.92

1stand 10 at PIT 19

RESULT (with kneel)

-0.50 ‘ 3.84 ‘ 3.34

Note that the green highlighted entries represent ladmehs, so results are shown both with and without their SUVs.
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The following summarize all the drives and give the total SUVs for the game, broken down by type aricofay three
individual players (one quarterback, one runniagkband one wide receiver) for each team. The green entries for Pittsburgh
remove the SUVs from the knegbwns. Incomplete passes are attributed fully to the quarterback, except if theckeds a
indication that the receivelropped the ball, in which case he receives full negative credit. Pass cong@etdalved between

the quarterback and rewer. Individual players also get (or lose) credit for kick returns and penalties. Quarterback runs are
attributed solby to the quarterback (so a sack is treated as a run, not a p&asgrterbackget full negative credit for
interceptions, unless there is clear indication that the receiver bobbled the ball causingabptiote Othefjudgmentab
assignments can be made as needed based on particulars of a play.

PITTSBURGH
DRIVE Ben Bell Brown kick run pass pen. kneel punt FG SUM Ccumu
01 -0.430 2100 0.210 1.89 2.10 0.14 0.00 0.00 0.00 -0.13 4.00 4.00
02 -0.925 -0.500 2.185 0.00 -0.50 1.28 0.00 0.00 0.00 1.63 241 6.41
03 -2.360 1.910 0.080 0.00 2.05 -2.06 0.00 0.00 0.00 2.18 217 8.58
04 -4.690 0.860 0.000 0.00 0.86 -3.60 0.00 0.00 0.00 0.00 -2.74 5.84
05 -3.345 1.830 0.025 0.00 2.35 -3.13 -0.71 0.00 0.00 2.70 121 7.05
half 1.110 0.000 1.110 0.00 0.00 2.22 0.00 0.00 0.00 0.00 2.22 9.27
06 -1.685 1.645 0.000 0.00 2.83 -2.87 0.00 0.00 0.00 2.39 2.35 11.62
07 0.000 -1.150  0.000 0.00 -1.15 0.00 0.00 0.00 -0.19 0.00 -1.34 10.28
08 -1.885  -0.780  0.000 1.49 -4.15 3.37 0.00 0.00 0.00 2.89 3.60 13.88
end -3.550 -0.100  0.460 -0.20 -0.10 1.02 0.00 -4.06 0.00 0.00 -3.34 10.54
T -17.760  5.815 4.070 3.18 4.29 -3.63 -0.71 -4.06 -0.19 11.66 10.54 10.54

end 0.510 -0.100 0.460 -0.20 -0.10 1.02 0.00 0.00 0.00 0.00 0.72 14.60

T -13.700 5.815 4.070 3.18 4.29 -3.63 -0.71 0.00 -0.19 11.66 14.60 14.60
KANSAS CITY
DRIVE Smith Hill Kelce kick run pass pen. kneel punt FG SUM CUMU
01 2.180 0.740 0.780 151 0.85 4.36 0.00 0.00 0.00 0.00 6.72 6.72
02 -1.645 -1.085  0.645 -0.79 0.00 -0.16 -1.61 0.00 1.14 0.00 -1.42 5.30
03 -3.340 0.310 0.000 0.00 -0.02 -3.03 0.00 0.00 0.00 0.00 -3.05 2.25
04 -2.760 0.000 0.000 0.00 -0.01 -2.76 0.00 0.00 0.70 0.00 -2.07 0.18
05 -0.430 0.070 0.000 -0.55 0.00 -2.95 0.21 0.00 0.00 0.00 -3.29 -3.11
06 -2.970 1.230 0.000 1.23 -0.66 -2.97 0.00 0.00 2.45 0.00 0.05 -3.06
07 -4.380 2.220 0.000 1.74 -1.44 -1.48 151 0.00 2.07 0.00 2.40 -0.66
08 -0.210 0.000 -1.380 0.00 -0.66 1.34 -1.38 0.00 0.00 1.36 0.66 0.00
09 0.330 0.040 0.980 0.00 0.21 4.26 0.94 0.00 0.00 0.00 5.41 5.41
T -13.225  3.525 1.025 3.14 -1.73 -3.39 -0.33 0.00 6.36 1.36 541 541

The resultssuggest that, while the game was very close (ah61Bittsburgh victory via a missed twmwint conversion by
Kansas City at thend), Pittsburgh dominated the play (SUV = 14.60 vs. 5git¢n they drove for six field goals and nearly
a touchdown (end zone interception)

Following this exercise, it was clear that some expediting could be done, in particular assigning the SUV for eacheplay to th
particular type of play (kick, run, pass, etc.), as this would streamline the summation effort at the end. This wagtaone for
next game, the Giard20-19 Super BowXXV win over Buffalo, when Norwood missed the field gdmlide right at the end
(http://lusatoday30.usatoday.com/sports/nfl/supgrésbowixxv-plays.htm). This game also had a safety, which will be
discussed.
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