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WHO IS BOB?

26-year classroom veteran

AP Statistics Teacher

AP Statistics Reader and Table Leader

Algebra 1 and Prob/Stat Guy

Desmos Guy

Mathcoachblog guy

Suffering Philadelphia sports fan (not 
involved with the whole Santa v. Snowballs 
thing…)



“All my elevens and sevens been 
comin’ up sixes and nines.”

- Bruce Springsteen (Roll of the Dice)
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What Do You Notice? What Do You Wonder?
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THE INSPIRATION FOR THIS TALK
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What is statistics about?
• Numbers
• Graphs
• Data
• Computing things
• Mean and median

STORYTELLING!
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BASIC CRAPS RULES
Roll 7 or 11 – win and roll again ☺
Roll 2, 3 or 12 – lose 
Roll 4, 5, 6, 8, 9, 10 – this number is 
your “point”. Keep rolling until you 
make your point ☺, then start over,  or 
until you roll a 7 (“crapping out”) 
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SOME CRAPPY EXAMPLES

Bob Lochel, @bobloch



Bob Lochel, @bobloch



PROBABILITY EVENTS AS 
MYSTERY STORIES

• What’s the claim? Is it possible? Is it plausible?

• What’s the evidence?

• What are the clues?

• Is the mathematics correct?

• What are plausible alternate explanations?

• Where was Colonel Mustard? And just where did 
I leave my wrench?
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THE CASE OF THE FOUL BALL 
HOARDER



Shout out to Steve Wyborney…the master of “Splat 
Math”
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Source: www.baseball-reference.com

IS “1 IN A TRILLION” REASONABLE?
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Let’s check that 
math!
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WHAT ASSUMPTIONS WERE MADE?
ARE THEY APPROPRIATE?

• Foul balls are equally likely for all 
in attendance.

• Foul balls are independent 
events.
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Van Niel's stroke of luck is even more incredible when 
one takes into consideration the fact that he wasn't 
sitting in his usual seat. Van Niel took advantage of 
Progressive Field's season-ticket exchange, which landed 
him, his brother and his two nephews in Section 160 
down the third-base line, according to Lom.
-bleacherreport.com

Source:
https://time.com/foul-ball/ Bob Lochel, @bobloch



MEANWHILE….LATER THAT SEASON….
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THE CASE OF THE FOUL BALL 
HOARDER

Guilty of FOUL PROBABILITY

Shennanigans



THE CASE OF TOO MANY 
POWERBALL WINNERS
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JUST THE MATH
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JUST THE MATH

# OF POSSIBLE POWERBALL DRAWINGS: PROBABILITY OF WINNING JACKPOT:

PROBABILITY OF WINNING SECOND PRIZE:
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SIMULATOR: 
http://www.adamlamers.com/lottery_simulator
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Is it possible?
Is it plausible?
Are there reasonable alternative 
explanations?
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THE CASE OF TOO MANY 
POWERBALL WINNERS
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NOT GUILTY DUE TO DELICIOUSNESS



THE CASE OF THE BIMODAL 
ELECTION
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VOTE SHARE FOR PAUL GREEN, 
PER COUNTY.
Describe what you observe.
Could random chance explain 
these results?
What plausible alternate 
explanations exist?

Paul Green: 35%
Rick Green 65%

Paul Green: 67% 
Rick Green 33%



Source: Philadelphia Inquirer
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Source: Philadelphia Inquirer

What do you notice? What do you wonder?
Is there sufficient evidence that ballot position matters?
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Primary and runoff elections in Texas provide an ideal test of the ballot order 
hypothesis, because ballot order is randomized within each county and the state 
offers many counties and contests to analyze. Doing so for all statewide offices 
contested in the 2014 Democratic and Republican primaries and runoffs yields 
precise estimates of the ballot order effect across 24 different contests, including 
several not studied previously. Except for a few high-profile, high-information 
races, the ballot order effect is large, especially in down-ballot races for judicial 
positions. There, the empirical results indicate that going from last to first on the 
ballot raises a candidate’s vote share by nearly ten percentage points. The 
magnitude of this effect is not sensitive to demographic and economic factors.
Darren Grant, Sam Houston State University (May, 2017)

Source: 
https://www.shsu.edu/dpg006/ballot%20order.pdf
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THE “PERFECT STORM” - GREEN v. GREEN 
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ESTABLISHING BALLOT POSITION IN PHILADELPHIA
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WHICH WOULD YOU SELECT?
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WHAT IS JAMES DOING?
ARE DAILY DOUBLES RANDOMLY ASSIGNED?
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He employs a controversial method known as the "Forrest Bounce," in which the contestant 
jumps around from category to category, choosing tiles out of order to throw off his or her 
opponents.
Holzhauer is not the first to master the "Forrest Bounce." Previous contestants like Arthur Chu 
and Chuck Forrest (who the method is named after) have used it to both confuse opponents and 
rack up the most amount of money in a short span of time by starting from the bottom of each 
category, where the clues are hardest. – cnn.com
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Sources:
https://flowingdata.com/2015/03/03/where-to-find-jeopardy-daily-doubles/
https://www.reddit.com/r/dataisbeautiful/comments/93e6zf/jeopardys_daily_double_heatmap_oc/
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WHAT DO YOU PREDICT 
FOR THE OTHER COLUMNS?
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DOES DAILY-DOUBLE HUNTING WORK?

Source: thejeopardyfan.com
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THE CASE OF THE BIMODAL 
ELECTION
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NOT GUILTY DUE TO randomness



THE CASE OF HAY FEVER
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What is the probability you find a clue in 
the first hay bale you check?
What is the probability is takes you 2 hay 
bales to find a clue?

On average, how many hay bales do you 
feel it will take to find a clue?



TEAMS ARRIVE AFTER COMPLETING PREVIOUS TASK
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Hayden and Aaron Arrive

Kris and Jon Arrive

Lena and Kristy Arrive

Jon and Victoria Arrive

Gus and Hera Arrive

Adam and Rebecca Arrive

Freddy and Kendra Arrive

Depart first

Depart second

Depart third

Depart fourth

Lori and Bolo Arrive

“Vintage” Couple Arrives

Depart fifth

Depart sixth (helpful Freddy!)



JUST THE MATH
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Let X = the number of haybales checked until success

P ( x = 1 )

P ( x = 2 )

P ( x = 3 )

P ( x = 4 )

P ( x = 5 )

About a 32% chance you 
find one clue within the 
first 5 hay bales.

BUT………



Bob Lochel, @boblochThanks Matt Bognar! University of Iowa.

JUST THE (MORE ADVANCED) MATH



BACK FROM OUR MATH COMMERCIAL BREAK….
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Hayden and Aaron Arrive

Kris and Jon Arrive

Lena and Kristy Arrive

Jon and Victoria Arrive

Gus and Hera Arrive

Adam and Rebecca Arrive

Freddy and Kendra Arrive

Depart first

Depart second

Depart third

Depart fourth

Lori and Bolo Arrive

“Vintage” Couple Arrives

Depart fifth

Depart sixth (helpful Freddy!)

Depart seventh

Depart eighth



A LONG DAY’S JOURNEY INTO NIGHT….
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A LONG DAY’S JOURNEY INTO NIGHT….
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THE CASE OF HAY FEVER

Bob Lochel, @bobloch

NOT GUILTY aNd sTILL LOOkING…



THE CASE OF THE PLINKO 
WINNER
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WOO HOO!

WHERE SHOULD I RELEASE MY CHIP?



JUST THE MATH
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A Plinko chip encounters 12 rows of pegs on its journey down the board. 
Safe to assume each pegs yields a 50-50 event (left or right)

Releasing the chip down the middle is optimal strategy…
Check out Game Show talks from Bowen Kerins

Since the year 2000, there have been 2091 Plinko chip releases…

303 have landed in the center slot (just 14.5%). What gives?

Thanks tpirstats.com!



LET’S SIMULATE!
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Galton Board:

https://www.mathsisfun.com/data/quincunx.html
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JUST THE MATH
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PROBABILITY OF 3 MIDDLE SLOTS IN A ROW

Dropping down the middle: Using historical data:

PRODUCERS STOPPED TAPING BEFORE 
THE 4TH CHIP WAS RELEASED AND THE 
SEGMENT NEVER AIRED….
WHY????
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DREW CAREY ON SIRIUS XM



THE CASE OF THE PLINKO 
WINNER
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GUILTY  - must endure rice a roni

in perpetuity



PROBABILITY EVENTS AS 
MYSTERY STORIES

• Use scenarios which deserve investigation! Leverage the 
“Gasp”

• Is it possible? Is it plausible?

• What’s the evidence?

• What are the clues?

• Is the mathematics correct?

• What are plausible alternate explanations?
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