T .E A o ¢ The purpose of this activity is to introduce students to the
-[I E -R concept of an unbiased estimator of a population parameter.

UOT T Students will develop a scheme for estimating a parameter
; O.N S and test it by running simulations of the estimation and
comparing it to the true value.
Materials Needed:

™ “Battleficld” of German Tank Serial Numbers. {Photocopy serial numbers in this packet onto
cardstock. Cut out and place in a brown paper bag or envelope. There should be 342 numbers
total. }

[ Student Handout. {Photocopy | handout per student or one per group }

[ Fathom Simulation File {See Fifty Fathoms for the original}

Setup:

Explain that German war equipment was manufactured with serial numbers that were printed in a
numeric sequence. By assuming numbers started with 1, Allied forces were able to estimate the
total number of equipment (tanks, artillery, etc.) by studying the serial numbers on captured/
destroyed equipment.

Activity:

4 Have students divide into groups of 4 Statisticians.

™ Hand cach group a packet of serial numbers and a handout. Don’t tell them how many tanks
there are!

™ Instruct students to simulate capturing 5 tanks by mixing up the numbers and drawing 5
without replacement. {Explosions and other sounds of war are optional }

E[ Students should record the 5 numbers on their handout.

glnstruct students to use their 5 serial numbers to estimate the total number of tanks. Their
method should be clearly explained on the handout {eg, calculate Q3+1.5 IQR, mean
+3stddev,, max + min, 2 times the mean, etc.}

A Students should write their estimate on the board, along with a short formula describing how
they arrived at the estimate...no guessing is allowed!

4 Discuss which estimate is the “best”...how could we test which method gives us an accurate
estimate?

™ Define “Bias” and “Variability”

Fathom Simulation:

™ Run the Fathom Simulation that draws a sample of 5 tanks from a population of 342 and
calculates an estimate based on the formulas presented by the class. Draw 100 samples,
calculate, and plot estimates using each estimation scheme. Discuss the shape, center, spread of
each distribution.

gWhat makes an estimator “unbiased”?

MCompare distributions for each estimator. Which one would the Allied forces prefer? Why?



voblem
“wiv1l Bottlefisld”

-

August, 1942 - Serial Numbers

According to German records, 342 tanks were
produced in August, 1942.
Photocopy the following pages onto cardstock.
Cut out serial numbers.

Place in a “Battlefield’ envelope or bag.
Create multiple sets so each group can have their
own ‘“Battlefield”.

Have students mix up the numbers, select 5
without replacement, and construct their estimate
of the number of tanks on the battlefield.
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