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Quick	  Primer	  -‐	  WAR	  

•  Wins	  Above	  Replacement	  (WAR):	  A	  player’s	  
total	  contribuHons	  to	  their	  team,	  expressed	  in	  
wins	  

•  Value	  of	  1	  WAR:	  $7	  million	  
•  Mike	  Trout,	  2014	  season:	  7.8	  WAR	  
•  A	  single	  is	  given	  equal	  value	  for	  all	  situaHons	  
in	  calculaHons	  of	  WAR	  by	  Fangraphs,	  Baseball	  
Reference,	  and	  Baseball	  Prospectus	  
– Does	  this	  make	  sense?	  
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Are	  le2ies	  more	  likely	  than	  righHes	  to	  
advance	  the	  runner?	  

•  Probably.	  Le2ies	  are	  more	  likely	  to	  hit	  the	  ball	  
to	  right	  field,	  so	  it	  takes	  more	  Hme	  on	  a	  given	  
single	  for	  the	  fielder	  to	  get	  the	  ball	  to	  third	  
base	  

•  But	  by	  how	  much?	  Is	  it	  significant?	  



Quick	  Primer	  -‐	  NERV	  
Net	  Expected	  Run	  Value	  
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Quick	  Primer	  –	  WE	  and	  WPA	  

•  Win	  Expectancy	  (WE):	  %	  chance	  the	  ba^ng	  
team	  wins	  the	  game—based	  on	  NERV	  table	  

•  Win	  Probability	  Added	  (WPA):	  increase	  in	  WE	  
on	  a	  given	  play	  –	  like	  wWPA,	  but	  this	  is	  bWPA.	  



Quick	  Primer	  –	  WE	  and	  WPA	  

•  Why	  isn’t	  WPA	  used	  instead	  of	  WAR?	  
– While	  WPA	  is	  a	  precise	  historical	  staHsHc	  that	  tells	  
us	  exactly	  how	  much	  each	  player	  contributed	  to	  
their	  team,	  it	  is	  not	  as	  good	  an	  indicator	  as	  WAR	  
of	  real	  talent	  or	  predicted	  success.	  

– WAR	  is	  a	  be`er	  predictor	  of	  WPA	  than	  WPA	  itself	  



Average	  Win	  Probability	  Added	  on	  a	  
single	  

•  No	  man	  on	  first:	  .034	  (3.4%)	  
•  Man	  on	  first:	  .059	  (5.9%)	  
•  Man	  on	  first,	  advances	  to	  second:	  .051	  (5.1%)	  
•  Man	  on	  first,	  advances	  to	  third:	  .076	  (7.6%)	  
•  “Wins”	  added	  by	  advancing	  the	  runner	  to	  
third	  instead	  of	  second:	  .076	  –	  .051	  =	  .025,	  or	  
1/40	  of	  a	  win	  



Important	  Numbers	  

•  Pba`er:	  Ba`er’s	  historical	  probability	  to	  
advance	  the	  runner	  to	  third	  base	  

•  Prunner:	  Runner’s	  historical	  probability	  to	  
advance	  to	  third	  base	  

•  5	  



Highest	  Pba`er	  of	  the	  90’s	  and	  00’s	  



Lowest	  Pba`er	  of	  the	  90’s	  and	  00’s	  



How	  can	  we	  isolate	  the	  ba`er’s	  “true”	  
tendency	  to	  advance	  the	  average	  

runner	  to	  third	  base?	  
•  Calculate	  ba`er’s	  average	  runner’s	  Prunner.	  	  	  	  	  i.e.	  
Average	  Prunner	  over	  all	  the	  ba`er’s	  singles	  with	  a	  
runner	  on	  first.	  Let’s	  call	  this	  Pba`errunner	  

•  Pba`errunner(i)	  is	  basically	  the	  average	  “skill”	  of	  the	  
runners	  for	  ba`er	  i.	  

•  Calculate	  difference	  between	  Pba`er	  and	  Pba`errunner:	  this	  
represents	  the	  factor	  unaccounted	  for	  by	  the	  runner	  

•  Dataset:	  All	  MLB	  plays	  since	  1920,	  looking	  at	  the	  1494	  
ba`ers	  with	  a	  sample	  size	  ≥	  100	  



Pba`er	  vs.	  Pba`errunner	  



Results	  
Most	  advances	  to	  third	  base	   Fewest	  advances	  to	  third	  base	  



Results	  

•  CorrelaHon	  between	  Pba`er	  –	  Pba`errunner	  and	  
le2yness	  is	  .6.	  

•  Le2-‐handed	  ba`ers	  advance	  the	  runner	  to	  
third	  base	  9%	  more	  o2en	  than	  righHes	  

•  Switch	  hi`ers	  are	  exactly	  average,	  6%	  below	  
le2ies	  and	  3%	  above	  righHes	  (there	  are	  twice	  
as	  many	  righHes	  as	  le2ies	  in	  MLB	  history)	  

•  There	  is	  not	  a	  single	  righty	  in	  the	  top	  90	  or	  a	  
single	  le2y	  in	  the	  bo`om	  30	  



Effects	  
•  Le2ies	  are	  6%	  more	  likely	  than	  average	  to	  advance	  the	  runner	  to	  third	  

base,	  and	  an	  advance	  to	  third	  base	  instead	  of	  second	  base	  is	  worth	  .025	  
(1/40)	  wins,	  so	  for	  each	  plate	  appearance,	  where	  5%	  of	  plate	  appearances	  
are	  singles	  with	  a	  runner	  on	  first	  base,	  an	  average	  le2y	  is	  worth	  .025*.06*.
05	  =	  .000075	  extra	  wins	  per	  plate	  appearance.	  

•  In	  one	  season	  of	  baseball,	  a	  typical	  starHng	  le2-‐handed	  ba`er	  will	  have	  
600(PA)*.05	  =	  30	  singles	  with	  runners	  on	  first,	  and	  30*.06	  =	  1.8	  singles	  
with	  runners	  on	  first	  who	  make	  it	  to	  third	  who	  wouldn’t	  have	  had	  the	  
ba`er	  been	  right.	  Then	  they	  are	  undervalued	  on	  the	  season	  by	  .025*1.8	  
=	  .045	  wins.	  Right-‐handed	  ba`ers	  are	  overvalued	  by	  .025*.03*30	  =	  .0225	  
wins.	  

•  In	  modern	  baseball,	  1	  win	  is	  valued	  at	  $7	  million,	  so	  .045	  wins	  are	  valued	  
at	  $300,000,	  and	  .0225	  wins	  are	  valued	  at	  $150,000.	  

•  Carl	  Yastrzemski	  (Red	  Sox,	  ‘61	  –	  ’83),	  with	  771	  of	  these	  plate	  appearances	  
and	  a	  Pba`er	  –	  Pba`errunner	  of	  .164,	  may	  be	  undervalued	  by	  .025*.164*771	  =	  
3.16	  wins	  over	  his	  career,	  worth	  $21.5	  million	  in	  2014	  

	  



Other	  stuff	  

•  Opposite-‐field	  le2y	  ba`ers:	  Juan	  Pierre,	  
Moises	  Alou,	  Ichiro	  Suzuki,	  Robinson	  Cano	  



Other	  stuff	  

•  Le2y	  pull	  hi`ers:	  Jason	  Heyward,	  Chase	  Utley,	  
Jim	  Edmonds,	  Mo	  Vaughn	  



Other	  stuff	  

•  CorrelaHon	  with	  le2yness:	  .6	  
•  CorrelaHon	  with	  ba`er’s	  weight:	  .18	  
•  CorrelaHon	  between	  weight	  and	  le2yness:	  .06	  
•  The	  weight	  hypothesis:	  Using	  weight	  as	  an	  
approximaHon	  of	  speed,	  slower	  (heavier)	  ba`ers	  
may	  be	  more	  likely	  to	  advance	  a	  runner	  to	  third	  
on	  a	  single	  because	  a	  hit	  to	  the	  same	  locaHon	  
might	  have	  go`en	  a	  faster	  ba`er	  to	  second	  base	  
(thus	  making	  it	  a	  double)	  



Weight	  vs.	  Pba`er	  -‐	  Pba`errunner	  
weight	  

Pba`er	  -‐	  Prunner	  



PotenHal	  areas	  for	  improvement	  
•  Right	  now	  the	  averages	  are	  over	  a	  player’s	  
career.	  Speed	  starts	  to	  fade	  mid-‐career	  

•  Prunner	  may	  be	  affected	  by	  the	  runner’s	  ba`ers.	  
We	  may	  need	  Prunnerba`er	  or	  a	  PageRank-‐like	  
algorithm	  to	  get	  “true”	  Pba`er	  and	  Prunner	  

•  There	  are	  varying	  degrees	  of	  “pull	  hi`ers”	  
beyond	  L/R.	  AccounHng	  for	  this	  will	  yield	  more	  
significant	  results	  for	  the	  very	  pully	  hi`ers	  and	  
more	  accurately	  represent	  small	  differences	  for	  
spray	  hi`ers	  

•  Pull	  ma`ers,	  but	  so	  does	  hang	  Hme	  



PotenHal	  areas	  for	  improvement	  

•  What	  about	  singles	  with	  runners	  on	  second,	  
or	  doubles	  with	  runners	  on	  first?	  Maybe	  more	  
linked	  to	  power	  than	  handedness.	  

•  Are	  le2ies	  actually	  undervalued?	  We	  could	  
check	  if	  WPA	  –	  WAR	  is	  correlated	  to	  being	  a	  
le2y	  –	  quick	  check	  says	  yes!	  but	  I	  haven’t	  
checked	  salary.	  

•  Are	  some	  pitchers	  more	  likely	  than	  others	  to	  
allow	  the	  runner	  to	  advance?	  



Thanks!	  


