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RMSE = 68 yards

Deviations from Team Averages
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Univariate Model for Passing Yards

Y;; = passing yards for team i in its jth game.

Y, = average yards-per-game for team ¢ in n; games.

1
- = ZY 1 =1,...,32 teams.
n; 7=1
.9 ]_ 32 Ny
0" = > > (Y — Y;) = MBSE.

ON —32 i=1j=1

Season totals:

Average = 225 yards.  RMSE = 68 yards.



Univariate Normal Hierarchical Model

Level - 1
Yi|b;,0 ~ N(0;, Vi), Vi=c*/n;, i=1,...,32

5_2

ON —32 2N — 32
o ~ Gamma ( : )
2 20

Level - 2

Conditional Posterior Distribution:

(92"3/;7671470- ~ N(Blﬁ_l_(l_BZ)}/; (1_BZ)‘/Z>

B = Vi = —



Bivariate Team Parameters

9@ offense
0, = ~ No(B, A), i=1,...,32 teams.

‘92' defense

Model for data:

If team ¢ plays its jth game at home against team 7',

team 1
pass yards
Yij = ~  No(wij, )

team 17’

pass yards

9@' offense T ei’defense

92’ defense T 8@" offense



Conditional Estimates

A 1 ny

Oi = 2 (Vi =630, Vi ~ Nol0, Vi), i=1,...,32
N )=
9@' offense 9@3 defense
0; = , 0ij = ;
97; defense (923 offense

where z; is the index for the jth opponent of team 1.

~ 32 1y
2= 5 > 3 (Vi — i) (Yij — puig)" ~ Wishart (N, NET
i=1j=

ei offense T ez; defense
Mijg —
(92' defense 1 929 offense

A= L S0 - p)0— )" ~ Wisharty(32, 32A7)



MCMC Algorithm
0;10;, 2, A, 3 ~ No(B;g+(1-B,)f;, (I-B,)V,)

V:=%/n;, B, = V;(V;+A)"!

3|3 ~ Inverse-Wisharto( N, NX)

A|A ~ Inverse-Wisharty(29, 32A)

0 = (g;), fix 61 = B2 = overall average Y;;.



Opponent-Adjusted Season Totals

Offense:
Team FEstimate Average Rank(Ave)

Oak 270 293 1
St.L 264 279 2
Buf 259 272 3
Ind 256 262 5
Det 200 195 25
A7 199 190 28
Car 196 186 31
Hou 183 163 32

Estimates are the offensive 6; estimates added to
the defensive mean estimate (112.5 yds) giving the
mean passing yards for each team against an average
defense.

Averages are the teams’ season-average passing yards.



Opponent-Adjusted Season Totals

Defense:

Team FEstimate Average Rank(Ave)

B 198 174 1
NYG 212 201 4
NE 212 206 8
Buft 213 205 D
KC 247 273 30
MN 249 267 29
SD 253 233 32
Det 257 274 31

Estimates are the defensive 6; estimates added to
the offensive mean estimate (112.5 yds) giving the
mean passing vards allowed for each team against an
average offense.

Averages are the teams’ season-average passing
yards-allowed.
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Season Average Pass Yds
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2002 NFL Passing Data

www.swarthmore.edu/NatSci/peversol /research.html

emalil: everson@swarthmore.edu



