
1. Normalization and Standard Score Today's lesSon is in 
a cofFeE shop. Rui's 
friend Yumi joins the 

clasS.

Am I
bothering 
you two 

lovebirds?

EXCUSE ME...

No! IT's 
nothing like 

that.

So, what 
should I teach 

you today?

Sir! Please 
teach us about 

standard 
score.*

Standard 
score?! 

That might 
be a goOd 

topic.

We both scored 90, 
but on difFerent 

tests.

This is 
yumi.

HelLo.

Nice to 
meEt you.

On an 
english 

test.

On a 
clasSical 
japanese 

test.
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But somehow, yumi got 
a higher adjusted score 
(and standard score) in 
clasSical Japanese than 

I got in English.

That is because the 
range of scores 
and the average 

scores are difFerent 
betweEn English and 
clasSical Japanese.

If you can show me alL of your 
clasSmates' raw scores, I can 

explain...

What?!

That's 
imposSible.

I have them!

Great!

I seE...

Raw Test Scores (Out of 100)

English

Rui

Yumi

ClasSical 
Japanese

I don't 
know 
why, 

either...

Rustle

Rustle

Why?

Yumi, how 
did you...

Low

High

English
ClasSical 
Japanese
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Calculate the 
mean of each 

subject.

OK.

Done!

Average

Average

Compare 
each score's 
distance from 
the average.

This should make 
you understand the 
difFerence betweEn 
your score of 90 

and her score of 90.

This is so 
discouraging...

Oh, don't be 
disapPointed. 
90 is a goOd 
score, after 

alL.

I'lL buy a piece 
of cake for 
each of you.

Cake!

English

ClasSical
Japanese

English

ClasSical 
Japanese

Average

HurR
ay!

HurRay!
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But come 
to think 
of it...

The clasS 
average for 
both history 
and biology 

was 53.

But our adjusted 
scores were 

difFerent in this 
case as welL.

Even though the 
difFerences betweEn 
our scores and the 
averages were the 

same!

HmMm... What is the 
standard 
deviation 
of these 
subjects?

WelL, standard 
deviation is...
An index to 

describe "the 
range of 

scatTering!"

And my history 
score and her 
biology score 
were the same, 

toO!

Best 

friends!

*WhoOsh!

History Bio
lo

gy

History

Rui

Yumi

Biology

Average

Wow! You're 
smart, Rui!

Lo
w

High

*

History Biology
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Its formula 
is...

Standard deviation

History

History

average

Biology

Biology

There!

The smalLer the standard 
deviation is, the smalLer 

the "range of scatTering" 
of the data...

So, your clasSmates 
had more similar 

scores in biology 
than in history.

What do 
you mean?

If I were a high 
schoOl junior 
apPlying for 

colLege, I'd study 
hard for biology.

One or two points 
may afFect your 

rank greatly.

sum of (each value − mean)²

Number of values

TeE-heE!

A high schoOl 
uniform suits him 

so welL!

average
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Now I
understand...Our 

scores were the 
same, but your 73 
in biology was 
more valuable...

I didn't know 
that it would be 
so anNoying to 

compare scores.

That is why normalization
was introduced.  

It is also calLed 
standardization.

Normalization!?

It is a calculation 
using the distance 
from the mean and 

the standard deviation 
of the data...

That makes it 
easier to figure 
out how much a 
score is worth.

CheEr up, 
Rui!

Slump!

(Back up 
again!)

I
agreE.

She has 
a goOd 
point!
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