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WHAT IS STATISTICS?

WE MUPPLE THROUGH LIFE MAKING CHOILES
BASED ON INCOMPLETE INFORMATION...

!

SHOULDP 1T HAVE THE SOUPT
Z7 OUT OF THE 36 TIMES
I'VE HAR IT, IT WAS PRETTY
GOOP... BUT 15 MONPAY THE
REGULAR CHEFS MIGHT
OFF? ANDP WHAT IF ALL THE
AIR MOLECULES IN THE
ROOM SUPPEMLY FLY VP TO
THE CEILINGT

SHOULP T UHAYE THE S0OUP?
EVERYTHING ELSE 19 90O

KNOW Wi—lﬂ'ﬁ PAYING.. ARE
STATISTICIANS STINSY? IVE
NEVER &ONE OUT WITH
OMNE BEFORE.. THOUGH I
OMNLE KENEW A VERY
GENEROUS ACCOUNTANT..
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There are three kinds of lies:
L1es,

Damned lies,
and Statistics!!




FINALLY, IN DI5CU%5ING
STATISTICS, IT'9 HARD TO
AVOID MENTIONING ONE
OTHER THING: THE ‘
WIDESPREAD MISTRUST OF
STATISTICS IN THE WORLD
TODAY. EVERYONE KNOW5
ABOUT "LYING WITH
STATISTICS," WHILE 600D
STATISTICAL ANALYSIS 15
NEARLY IMPO%%IBLE TO FIND
IN DAILY LIFE. WHAT'S ONE
TO DO?

4 OUT oF 4 DoCToRS
RECOMMEND NOT BELIEVING

ANY STETEMENT BELINMING
WiTR “3 00T oF 4 0pCTORS...
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A MORE POSITIVE EXAMPLE 15 THE SALK POLIO VACLCINE. IN 1954, VACCINE
TRIALS WERE PERFORMED ON SOME 400,000 CHILDREN, WITH STRICT (LONTROLS
TO ELIMINATE BIASED RESULTS. 6OOD STATISTICAL ANALYSIS OF THE RESULTS
FIRMLY ESTABLISHED THE VACCINE'S EFFECTIVENESS, AND TODAY POLIO 15
ALMOST UNKNOWN.







Anatomical proton-density-weighted image of human brain






i 4 3 & 7 (Micro-array Chips)

2cmx2cm



Microarray scanner

Normal RINA Experimental RINA

4 RT-PCR 4 RT-PCR
Cv3 Probe Cy5 Probe
—+ +
EST Array
Hybridize
Wash
Scan

Yellow = Equal Expression
Green = Decreased Expression
Red = Increased Expression

excitatio
laser 1 laser 2

emission

computer
analysis



Microarray scanner
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~ Focused Available Array Chemistry
laser beam
* Reverse Phase (2)
2 * Normal Phase (4)
| ._,%-i:»__ « Strong Anion Exchange
2 A% »:- -, » Weak Anion Exchange (2)
Pty el « IMAC
e fg““ Ay « Au Chips
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Proteomic Pattern of Sera from Patient
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Milk, eggs, sugar,

Milk, eggs, cereal, bread

Customerl Customer3

Customer?2
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Optimal portfolios
should lie on this
T curve [(know as
the "Efficient
Frontier”)

A portfolio above this
curve is impossible

High Risk/High Return

™.

Medium Risk/Medium Returm

Feturn %

Partfolio's below the curve are
not efficient, because for the
& Low Risk/Low Return same risk one could achieve a
greater return.

Risk % (Standard Deviation)
Copyright 2003 - Investopedia.com



2

d
J /\“

:
H¥
e
®é)}*
-

1 .

S S o~ E T O~
oA T R ey T

¥t A v gt # (Demography) A
- B HRERRACTER > 4 E
Lr s A BB A e il
EX g c- Biwmz &85 ¢ ' ¥
Legcg 2 HEI A 2 2 A
A22 RP2FY o TE KRH FF
oL UEWA T BB AR
TRz WRE R as 4T o



i- PR AT ekt f",ﬁ*ﬁ@«‘]ﬁﬁﬂ;ﬁjﬁ‘;gﬁ A

TS 0 BFURETE G R~ BRI P
Ep1} m{l%%

2> FE (D4 @ BT W) e

SR LN S T F Ak S E

91«—1!“ %§%1L’€$g&$£ﬁ%i@l
(2 ”%ﬁ)mp/w XA F R F Rk
Moo MR R AL R



()it 1 LA v 2o £ g iz A5
(3)#’.% l/a_ﬁ IFL Aov 2o A TS
B AR A P{ZEL7 %]

A




oA A T e it (1990-2000)

[ ] (unit: %) amount

< -20 42
-20 - 0 153
0- 20 91
20 - 40 39
Bl > 40




it (11990-2000 )

i - R LR

4
e/

amount




i ¥ 20004 55 fin & A Sk 2 e LL

] <0.02

 ]0.02-0.04
I 0.04 - 0.06

B >0.06

: = T == s L—N
| 5 2 95 5 7 45

o TO 140 210 Kilometers




3000

2500

2000

TFR

1500

1000

2001 ~ 2002 ¢ (W 5Tk ¥ 1 HEE ok 2001 + 2002 { | PSTH T 449 ¢ [ 1

— o
— S - —
)
| = g —
— T & :
i 5 0
| £ g T
. = O : —_—
. - &
5 g _ -
— 5 E
_ T | é —
. . L1 : —
L1 . . L = N
. L1 . R
R o — B =
P PN R T R S 5 GET Pl K MRS RS S



-
- 3

w2

Tk

b % 30~34 &

l—‘:-‘
o




SR TR E £ RS S ARR R

%
% 1.0

1.0

‘0\‘\
35~30ny

9

20~2473%

15~19%%

; OO e e el e ot el el e e M il il el Sl e el il B S S Sl SN SO

0.0 | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
1973 1978 1983 1988 1993 1998 2003 #

1973 1978 1983 1988 1993 1998 2003

L 7 4



2.0

1.0 |

0.0 | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | 0.6
1959 1963 1967 1971 1975 1979 1983 1987 1991 1995 1999 2003

RN L Ve 2 Ve = P — 2, , 2 , - 2,
FREET B RS T R R AL T F W



| 10

S o B~ O 0

1951 1957 1963 1969 1975 1981 1987 1993 1999

N
U’b

TR KR LA R R
2. FTER St By




m A TSR TR %\m/é] B AL e
% PR ¥ (Time delay)snfg i o
L
9 r‘&r’% J{FTIE-» I"tjjf":/z_ Kﬁ'z / /4 ,_;. _.1 , ;}:‘%‘g

—

BB e R - - E i
3 ,"—Lﬁflﬁ"f__/qu,{




P(t+1) =P(t)+B(t)—-D(t) + I (t) — E(t)
H ¢
Pt) : % t BprRf enidi A 3
B(t) : %tﬁﬁﬁm SR o
D) : % t B 7= X i
I(1) : % t BEFRE b » A Hic
Et) : % t B a3 0 A #ic







7 /AN RV
(Experlmental Design)
9 é? a‘éﬁ%’»& x5 (Clinical Trials) » £ &
PR E o - A SR B
2. 3 %32 & (Sampling Survey)
2 RH %’ﬁﬂﬂé%ﬁﬁ;o
s PR Y R ETRRETAL

N
R
\- S



1. = ¢ & % (Census)

2. 3 3 4 (Surveys)

3. 4 ¢ ket (Vital Statistics ;
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4. = # % 3= (Population Register)
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m 1987 — Department of Commercez i+ %
A B4 F % £ (Coverage error)

= 1989 — Department of Commerce = i &
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= 1991 — Secretary of Commerces i # A
SIS
m 1993 — 2 oy H|7 EINEEIT



i PES(X (548 & /2

s BEEE - B S B EE(Block) e

= & 115290 % Block Cluster » 4 %|+% %+ H ¢
P-sample (PES) % E-sample (3 % )4 #ic

= f & Place/Size(7) ~ Housing Tenure(2) -
Region(4) ~ Census Division(9) ~ Race(4) 4~
= 116 % Poststrata - % & Age% Sex+ 3 1,392
i® Poststrata

= > F4 = 137 i~ ® 3 (Evaluation Strata)z
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ansus In Out Total

PES
In N11 N12 N1+
Out N21 N2> N2+
Total N1 N2 N+

N++ — (N+1)(N1+)/ N11




i 7 B DSE % 2%

Statistical Science (1994), p. 458-537
= Breiman — Data Quality
(Errors in the PES and Matching)
= Freedman and Wachter — Heterogeneity
(Large Heterogeneity within Poststrata)
= Belin and Rolph — 2= 3% 1 4 empLgk 5 &
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i «Doubts about 2000 Census

= Low response rates of the elderly in 2000
Population Census

- 93% responded for ages 90~99 and 80% for
ages 100 and over

= No Post Enumeration Survey in 2000
Population Census (Budget cut due to
Earthquake 921)

—5% of households were surveyed in 1990
Population Census
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Table 1. Response and non-response rates in 2003 Census

Ages Ages
Age 89 0094 9599 Ages 100+ | Total
Total
: 12,597 | 23,898 11,190 2,484 50,169
Population
Response | 92.17% | 91.39% | 88.38% 66.39% | 89.67%
Non-
7.83% | 8.61% 11.62% 33.61% |10.33%
response

5,169 non-responses
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