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Quantifying Defensive Ability – Past

Count-based measures from NHL real-time scoring system

1. Hits

2. Blocked shots

3. Faceoffs won/lost

4. Penalties in minutes (PIMs)

5. Plus/minus

6. Shorthanded time on ice (per game)

Not predictive of future (positive) outcomes!
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Quantifying Defensive Ability – Present

Count-based measures from NHL real-time scoring system

1. Shot attempt-based statistics:
Corsi Against, Fenwick Against

2. Shot- or goal-based statistics:
Shots Against, Goals Against

3. Rates:
CorsiAgn60, FenwickAgn60, ShotsAgn60, GoalsAgn60

4. Player Usage:
Offensive zone start percentage

Predictive of future (positive) outcomes!

What else can we extract from the RTSS data?
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What is this “RTSS”, and what’s in it?

Look! Zone information!
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Story Time

April 8th, 2014: Sam gives a lecture on Markov chains

I Markov chains examine the transition between “states”

I “State”: One possible outcome of a random process

Simple (boring) Markov chain:

I Process: Sequence of coin flips

I States: Heads, Tails

I Ex: H, T, T, H, H, H, T, H, T, H, T, T, T, T, H
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Story Time

April 9th, 2014: Sam observes this sequence at the DET @ PIT game

1. Detroit attempts a shot

2. Rob Scuderi clears puck from crease/slot to corner

3. Detroit gains possession

4. Go back to step 1

Describe the transition of puck location in hockey as a Markov chain?

I Process: What zone is the puck in?

I States: Offensive, Neutral, Defensive

I Ex: O, O, O, N, D, D, N, D, D, D, D, O, O, N, O, O, O, O, O, N, D
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Zone Transition Times (ZTT)

ZTT : Time it takes to move the puck from one zone to another

ZTTDO = Time it takes to move the puck from the D zone to the O zone

≈ “How quickly can we get the puck out of our zone?”

ZTTOD = Time spent in O zone before puck is moved to D zone

≈ “For how long can we keep the puck in the offensive zone?”

What’s special about this: Can be estimated directly from RTSS data!
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ZTT Results: Teams, 2014-15 Season
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ZTT Results: Players, 2014-15 Season
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DAVID DESHARNAIS

TOMAS PLEKANEC

LARS ELLER

MANNY MALHOTRA

ALEX GALCHENYUK

BRAYDEN SCHENN

SEAN COUTURIER

R.J. UMBERGER

ZAC RINALDO

VINCENT LECAVALIER

MATT READ

CLAUDE GIROUXHENRIK SEDINNICK BONINO

LINDEN VEY

SHAWN MATTHIAS

BRAD RICHARDSON

ALEX BURROWS

PATRICK MARLEAU

JOE PAVELSKI

JOE THORNTON

CHRIS TIERNEY

ANDREW DESJARDINS

LOGAN COUTURETOMMY WINGELS

TOMAS HERTL
ADAM BURISH

ALEXANDER WENNBERG

RYAN JOHANSEN

ARTEM ANISIMOV

MICHAEL CHAPUT

MARK LETESTU

TRAVIS ZAJAC

DAINIUS ZUBRUS

ADAM HENRIQUE

STEPHEN GIONTA

JAROMIR JAGR

MARTIN HAVLAT

TUOMO RUUTU

MICHAEL RYDER

RYAN GETZLAF

ANDREW COGLIANO

NATE THOMPSON

DEVANTE SMITH−PELLY

RYAN KESLER

TIM JACKMAN

COREY PERRY

EMERSON ETEM

PIERRE−ALEXANDRE PARENTEAU

PATRICE BERGERON

CHRIS KELLY

RYAN SPOONER

BOBBY ROBINS

MATT FRASER

CARL SODERBERG

BRAD MARCHAND

DANIEL PAILLE

JONATHAN HUBERDEAU

NICK BJUGSTAD

DAVE BOLLAND

DEREK MACKENZIE

ALEKSANDER BARKOV

SCOTTIE UPSHALL

TOMAS KOPECKY

JUSSI JOKINEN

DERICK BRASSARD

MATS ZUCCARELLO

CHRIS KREIDER

J.T. MILLER

DOMINIC MOORE

MARTIN ST. LOUIS

ZACK SMITH

KYLE TURRIS

MIKA ZIBANEJAD

CURTIS LAZAR

MIKE HOFFMAN

DAVID LEGWAND

ALEX CHIASSON

JONATHAN TOEWS

ANDREW SHAW
BRAD RICHARDS

MARCUS KRUGER

BEN SMITH

MARIAN HOSSA

PATRICK SHARP
MATT DUCHENE

NATHAN MACKINNON

MAXIME TALBOT

MARC−ANDRE CLICHE

JAROME IGINLA

RYAN O'REILLY

DANIEL BRIERE

MIKAEL BACKLUND

SEAN MONAHAN

JOE COLBORNE
MATT STAJAN

LANCE BOUMA

BRYAN LITTLE

MARK SCHEIFELE

MATHIEU PERREAULT

JIM SLATER

BLAKE WHEELER

CASEY CIZIKAS

CORY CONACHER

JOSH BAILEY
RYAN STROME

BROCK NELSON

FRANS NIELSEN

JOHN TAVARES

NICKLAS BACKSTROM

BROOKS LAICH

MARCUS JOHANSSON

EVGENY KUZNETSOV

MICHAEL LATTA

ERIC FEHR

JOEL WARD

LIAM O'BRIEN

TROY BROUWER

SIDNEY CROSBY

BRANDON SUTTER

MARCEL GOC

NICK SPALING

EVGENI MALKIN
ZACH SILL

CRAIG ADAMS

STEVE DOWNIE

WILLIAM KARLSSON

ERIC STAAL

JAY MCCLEMENT

NATHAN GERBE

RILEY NASH

JIRI TLUSTY

ELIAS LINDHOLM

BRAD MALONE

PATRICK BROWN

JESPER FAST

LEE STEMPNIAK

RICK NASH

MASON RAYMOND

RYAN GARBUTT

TYLER SEGUIN

JASON SPEZZA

SHAWN HORCOFF

CODY EAKIN

ANTOINE ROUSSEL

COLTON SCEVIOUR

CODY HODGSON

TYLER ENNIS

SAM REINHART

CODY MCCORMICK

ZEMGUS GIRGENSONS

TORREY MITCHELL

MIKAEL GRANLUND

MIKKO KOIVU

CHARLIE COYLE

RYAN CARTER

KYLE BRODZIAK

JASON POMINVILLE

NINO NIEDERREITER
JASON ZUCKER

JARRET STOLL

ANZE KOPITAR

TYLER TOFFOLI

MIKE RICHARDS

JEFF CARTER

DUSTIN BROWN

JORDAN NOLAN

MATT GREENE

JORDAN EBERLE

LEON DRAISAITL

TEDDY PURCELL

MATT HENDRICKS

BOYD GORDON

RYAN NUGENT−HOPKINS

MARK ARCOBELLO

NAIL YAKUPOV

TAYLOR HALL

MICHAEL FROLIK

MATT HALISCHUK

DANIEL WINNIK

MIKE SANTORELLI

TYLER BOZAK

PETER HOLLAND

PHIL KESSEL

NAZEM KADRI

BRANDON KOZUN

LEO KOMAROV

DENNIS EVERBERG

COLIN GREENING

ERIK CONDRA

MIKHAIL GRABOVSKI

MATT MOULSON

JAMIE BENN

VERNON FIDDLER

ALEX TANGUAY

JIRI HUDLER

BOGDAN YAKIMOV

WILL ACTON

DAVID KREJCI

JOHNNY GAUDREAU

ALES HEMSKY

GREGORY CAMPBELL

JOHN MITCHELL

PATRIK BERGLUND

STEVE OTT

JORI LEHTERA

PAUL STASTNY
JADEN SCHWARTZ

JOAKIM LINDSTROM

DAVID BACKES

MAXIM LAPIERRE

T.J. OSHIE BRAD BOYES

BRODY SUTTER

VICTOR RASK

GUSTAV NYQUIST

RILEY SHEAHAN

JOAKIM ANDERSSON

DARREN HELM

TOMAS TATAR

LUKE GLENDENING
JOHAN FRANZEN

JUSTIN ABDELKADER

OLLI JOKINEN

PAUL GAUSTAD

FILIP FORSBERG

CRAIG SMITH

CALLE JARNKROK

MIKE RIBEIRO

COLIN WILSON

DEREK ROY

ZACK KASSIAN

JANNIK HANSEN

MATT COOKE

CAM ATKINSON

BRANDON PIRRI

SEAN BERGENHEIM

BLAIR JONES

CHRIS VANDEVELDE

WAYNE SIMMONDS

MICHAEL RAFFL

STEVEN STAMKOS

TYLER JOHNSON

VLADISLAV NAMESTNIKOV

BRIAN BOYLE

VALTTERI FILPPULA

BRETT CONNOLLY

ALEX KILLORN

JUSTIN FONTAINE

DEVIN SETOGUCHI

JAMES SHEPPARD

CHRIS MUELLER

KEVIN HAYES

PAVEL DATSYUK

ANDREJ NESTRASIL

KYLE CHIPCHURA

SAM GAGNER
ANTOINE VERMETTE

JOE VITALE

BRANDON MCMILLAN

MARTIN ERAT

ROB KLINKHAMMER

JEFF SKINNER

JAKUB VORACEK

TOMAS FLEISCHMANN

J.T. BROWN

JAY BEAGLE

DREW STAFFORD

ANDERS LEE

PATRIC HORNQVIST

DAVID MOSS

BRIAN GIONTA

PATRICK EAVES

CEDRIC PAQUETTE

ONDREJ PALAT

JACK SKILLE

CHRIS STEWART

DAMIEN BRUNNER

JACOB JOSEFSON

PATRICK KANE

MIKE BLUNDEN

JONATHAN MARCHESSAULT

RENE BOURQUE

MARKO DANO

COREY TROPP

ADAM CRACKNELL

BOBBY RYAN

CHRIS THORBURN

ADAM LOWRY

ANDREW LADD

ANDY ANDREOFF

REID BOUCHER

MARTIN HANZAL

JAKOB SILFVERBERG

BRANDON PRUST

DALE WEISE

ZACH BOYCHUK

TOMAS JURCO

MATT CULLEN

BRENDAN GALLAGHER

MAX PACIORETTY

JASON AKESON

PIERRE−EDOUARD BELLEMARE

RADIM VRBATA

CHRIS HIGGINS

DAN HAMHUIS

DANIEL SEDIN

DEREK DORSETT

MIKE BROWN

MATT NIETO

TYE MCGINN

MARC−EDOUARD VLASIC

JASON DEMERS

SCOTT HARTNELL

MATT CALVERT

JARED BOLL

MIKE CAMMALLERI

JORDIN TOOTOO

PATRIK ELIAS
MATT BELESKEY

RICKARD RAKELL

TRAVIS MOEN

TOM GILBERT

JIRI SEKAC MILAN LUCIC

LOUI ERIKSSON

REILLY SMITH

CRAIG CUNNINGHAM

DMITRY KULIKOV

CARL HAGELIN

DANIEL GIRARDI

TANNER GLASS

MARK STONE

CLARKE MACARTHUR

CHRIS NEIL

MILAN MICHALEK

JEREMY MORIN

BRANDON SAAD

BRYAN BICKELL

CODY MCLEOD

GABRIEL LANDESKOG

JAMIE MCGINN

DAVID JONES
PAUL BYRON

CURTIS GLENCROSS

BRANDON BOLLIG

MARK GIORDANO

MARK STUART

DUSTIN BYFUGLIEN

T.J. GALIARDI

CAL CLUTTERBUCK

NIKOLAY KULEMIN

KYLE OKPOSO

MATT MARTIN

JASON CHIMERA

ALEX OVECHKIN

PASCAL DUPUIS

BLAKE COMEAU

CHRIS KUNITZ

ROB SCUDERI

ANDREW GREENE

PATRICK DWYER

ALEXANDER SEMIN

MIKE WEAVER

ANTHONY DUCLAIR

BRIAN MCGRATTAN

VALERI NICHUSHKIN

MARCUS FOLIGNO

NICOLAS DESLAURIERS

ZACH PARISE

ERIK HAULA

THOMAS VANEK

MARIAN GABORIK

KYLE CLIFFORD

JUSTIN WILLIAMS

SLAVA VOYNOV

TANNER PEARSON

DWIGHT KING

ROBYN REGEHR

BENOIT POULIOT
JESSE JOENSUU

DAVID PERRON
MARK FAYNE

TOBIAS ENSTROM

RICHARD PANIK

JOFFREY LUPUL

JAMES VAN RIEMSDYK

ANTHONY PELUSO

PAUL POSTMA

CLAYTON STONER BRENDEN DILLON

ERIK COLE

SIMON GAGNE

SETH GRIFFITH

ZDENO CHARA

JOHN SCOTT

RYANE CLOWE

ALEX STEEN

VLADIMIR TARASENKO

JIMMY HAYES

CHRIS TERRY

JOSH JOORIS

DREW MILLER

HENRIK ZETTERBERG

JAMES NEAL

ERIC NYSTROM

GABRIEL BOURQUE

NICK FOLIGNO

MATT FRATTIN

DAVID CLARKSON

ERIAH HAYES

COLIN MCDONALD

BRIAN STRAIT

SHAWN THORNTON

RYAN REAVES

RYAN CALLAHAN

BRENDEN MORROW

NIKITA KUCHEROV

SHANE DOAN

LAURI KORPIKOSKI

MIKKEL BOEDKER

TIM GLEASON

JONATHAN DROUIN

CHRISTOPHER TANEV

KRIS VERSTEEG

B.J. CROMBEEN

ERIC BREWER

DYLAN OLSEN

WILLIE MITCHELL

ANDRE BURAKOVSKY

KARL ALZNER

NICK HOLDEN

ADAM PARDY

CHRIS PHILLIPS

JARED COWEN

JOSH GORGES

DMITRIJ JASKIN

P.K. SUBBAN

ALEXEI EMELIN

NICKLAS GROSSMANN

BRAYDON COBURN

LUKE SCHENN

LUCA SBISA

KEVIN BIEKSA

SCOTT HANNAN

BRENT BURNS

JAMES WISNIEWSKI

FEDOR TYUTIN

JACK JOHNSON

TIM ERIXON

MAREK ZIDLICKY

BRYCE SALVADOR

PATRICK MAROON

FRANCOIS BEAUCHEMIN

CAM FOWLER

NATHAN BEAULIEU

ANDREI MARKOV DOUGIE HAMILTON

DENNIS SEIDENBERG

TOREY KRUG

AARON EKBLAD

ERIK GUDBRANSON

MARC STAAL

RYAN MCDONAGH
KEVIN KLEIN

JOHN MOORE

ERIC GRYBA

DAN CARCILLO

DUNCAN KEITH

NIKLAS HJALMARSSON

BRENT SEABROOK

JOHNNY ODUYA

DAVID RUNDBLAD

NATHAN GUENIN

ERIK JOHNSON

TYSON BARRIE

LADISLAV SMID

DERYK ENGELLAND

T.J. BRODIE

JACOB TROUBA

GRIFFIN REINHART

TRAVIS HAMONIC

BROOKS ORPIK

MATT NISKANEN

OLLI MAATTA

PAUL MARTIN

CODY CECI

ERIK KARLSSON

JON MERRILL

ERIC GELINAS

ANDREJ SEKERA
JAY HARRISON

JARRED TINORDI

KRIS RUSSELL

DENNIS WIDEMAN

TREVOR DALEY

JAMIE OLEKSIAK

MIKE WEBER

MARCO SCANDELLA

RYAN SUTER

CHRISTIAN FOLIN

ALEC MARTINEZ

DREW DOUGHTY

BRAYDEN MCNABB

ANDREW FERENCE

JUSTIN SCHULTZ

JEFF PETRY

NIKITA NIKITIN

ZACH BOGOSIAN

DION PHANEUF

ROMAN POLAK

STEPHANE ROBIDAS
CODY FRANSON

PATRICK WIERCIOCH

NICK LEDDY

SAMI VATANEN

BEN LOVEJOY

MATT IRWIN

RASMUS RISTOLAINEN

JORDIE BENN

ALEX GOLIGOSKI

MIRCO MUELLER

JAY BOUWMEESTER

BARRET JACKMAN

KEVIN SHATTENKIRK

ALEX PIETRANGELO

JUSTIN FAULK

RON HAINSEY

RYAN MURPHY

KYLE QUINCEY

BRENDAN SMITH

JONATHAN ERICSSON

VIKTOR STALBERG

SHEA WEBER

SETH JONES

RYAN ELLIS

DALTON PROUT

MORGAN RIELLY

CALVIN DE HAAN

ANDREW MACDONALD

MICHAEL DEL ZOTTO

MATTIAS EKHOLM

ANTON STRALMAN

JASON GARRISON

MATT CARLE MAGNUS PAAJARVI

CHRIS PORTER

RYAN MALONE

JAKUB KINDL CONNOR MURPHY
ZBYNEK MICHALEK

KEITH YANDLE

DAVID SCHLEMKO

YANNICK WEBER

MIKE GREEN

ANDREJ MESZAROS

THOMAS HICKEY

ALEXANDER EDLER

CODY GOLOUBEF
JYRKI JOKIPAKKA

RADKO GUDAS

TYLER MYERS MATT BARTKOWSKI

MICHAL ROZSIVAL

BRAD STUART

JAN HEJDA JUSTIN BRAUN

GRANT CLITSOME

JAKE MUZZIN

MARK BOROWIECKI

OLIVER EKMAN−LARSSON

DANY HEATLEY

MARK FISTRIC

JOHN−MICHAEL LILES

NIKLAS KRONWALL

TAYLOR BECK

MARK STREIT

RYAN STANTON

DAVID SAVARD

DAMON SEVERSON

HAMPUS LINDHOLM

KEVAN MILLER

ADAM MCQUAID

BRIAN CAMPBELL

DAN BOYLE

TREVOR VAN RIEMSDYK

JOHNNY BOYCHUK

JOHN CARLSON

CHRISTIAN EHRHOFF

SIMON DESPRES

KRIS LETANG

MATT HUNWICK

PATRIK NEMETH

ANDRE BENOIT

JARED SPURGEON

JONAS BRODIN

MATT DUMBA

BRAD HUNT

STUART PERCY

TYSON STRACHAN

KEVIN CONNAUTON

DARNELL NURSE

IAN COLE

BRETT BELLEMORE

RAPHAEL DIAZ

DANNY DEKEYSER

ROMAN JOSI

ANTON VOLCHENKOV

KEITH BALLARD

JAKE GARDINER

NICK SCHULTZ

JORDAN LEOPOLD

VICTOR HEDMAN

ANDREJ SUSTR

NATE PROSSER

MARK BARBERIO

MICHAEL STONE

NATE SCHMIDT

LUBOMIR VISNOVSKY

NIKITA ZADOROV

ZACH TROTMAN

ZACH REDMOND

RYAN MURRAY

JUSTIN FALK

CARL GUNNARSSON

RYAN WILSON

COLBY ROBAK

PETTERI LINDBOHM

TREVOR LEWIS

CHRIS BROWN

BRIAN FLYNN

JUSTIN HODGMAN

RICH CLUNE

JORDAN CARON

CURTIS MCKENZIE

JACK HILLEN

CHRIS SUMMERS

CHRIS WAGNER

STEPHEN WEISS

TOM WILSON

MICHAEL KOSTKA

MARTIN MARINCIN

ADAM LARSSON

SHAYNE GOSTISBEHERE

League Average
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ZTT Results: Pittsburgh Players, 2014-15 Season
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ZTT Results: Toronto Players, 2014-15 Season
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Toronto Maple Leafs Players Zone Transition Times:  Forward vs. Backward
2014−2015 Regular Season
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Why isn’t this on www.war-on-ice.com yet?

Because it’s painfully slow

And because we’ve been organizing this workshop thing

And because I’m writing this dissertation thing

But we’re working on it
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Questions?

Contact me!

Email: sventura@stat.cmu.edu
Twitter: @stat sam

Thanks!
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