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1. B. Seebohm Rowntree(1901), “Poverty: A Study of
Town Life"

2. A. N. Kiaer (1897), More penetrating, more detailed
and increased scope of partial investigation by an
approximate miniature of the population

3. Lucien March (1901, 1903), introduced the
concepts of simple random sampling
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4. Arthur L. Bowley (1906), an empirical verification to
central limit theorem for simple random sampling

5. J. Neyman (1934), theory of point and interval
estimation under randomization

6. Hansen and Hurwitz (1943), extented the idea of

sampling with unequal inclusion probabilities for units
in different strata
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2. Experimental Data2| 0

Mendelian Genetics:

A= ME 2]

AA Aa aa

35 67 30

Chi Xt= gt 01 0.41 2 p-value = 0.80 &

TR OS2I (4,4, 4 )0 UHRU &

& MBS0 “Mendel O WP ELS0| S 2
TESS =MD S 0|08

Oskar Morgenstern 21 X4 A
“On the Accuracy of Economic
Observations” (1 963), Princeton U. Press
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* in the natural sciences the producer of the
observations is usually also their user. If he does not
exploit them fully himself, they are passed on to
others who, in the tradition of the sciences, are
precisely informed about the origin and the manner of
obtaining these data. Also, the quality of the work of
the observers is well-known, and this contributes to
establishing a level of precisions of and confidence in
the information. Even the most abstract theorists are
exceedingly well informed about the precise nature,
circumstances, and limitations of experiments and
measurements.

Argl it st il =

It is not often feasible ( because of the mass
observations or for reasons of general lack of
information) to be aware of the detailed nature
of the data. Summarization of data is often
performed by widely separated statistical
workers who are likewise far removed from the
later users. The tradition has simply not yet
fully established itself for the users to insist
upon being fully informed about all steps of
the gathering and computing of statistics.
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Data, Data, Data, data, ...

1. The stock of scientific knowledge is currently _
doubling every five to seven years, by the year 2020 it
will double every 70-75 days.

2. Of all the scientists who ever lived, more than 90
percent are alive today.

3. Moore's law: Performance of technology will double
every 18 months

4. The ICT revolution and the trend towards an
increasingly integrated world economy are expected to
continue in the next few decades. In an advanced
society, an employed person now handles more
information in a year than a person did in a lifetime at
the beginning of 1900s

Rapid growth of supply and
demand of information

1. New information sources, new ways of
linking different data sources

2. New technology and statistical methods are
accessible to all producers

3. Increased competition in the information
market —— increased capabilities for
competing organizations to produce 'statistics'
4. Diversification of user's data needs, more
demanding users

5. Economies of scale in the information
market ?
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Meta—Data

— Meta—data is data about data.

— Meta—data is any information that might be needed
to ensure a correct analysis or interpretation of a
set of data or a statistical summary

— At the technical end it covers information about the
location and content of data files, including the
format of data records, the type, name and
description of variables and the coding and labeling
of classifications. At the opposite extreme are the
abstract definitions of the concepts and terms
underlying an investigation. In between are many
diverse topics, such as sample design for surveys,
and the correspondences between different
versions of classifications.

Meta—data 2| =4

To share data we need meta—data, whether simply

transferring data to a colleague for further exploratory
or confirmatory work, or co—ordinating members of a
team collecting a set of data, or combining data from
muiltiple sources, or publishing statistical summaries.

If we view data as a resource, as is the case with a
data archive or a statistical production agency, then
the importance of meta—data is clear. Secondary
users of data must be able to discover the correct
interpretation of all aspects of the data.

The availability of global networking through the
Internet has introduced a wider issue. Potential users
of information must be able to discover that
information exists.
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Data 2|
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U2 I ?—Better Data?

1. Data o] 2822 olLIS ZAIA = F5tXl
et & U2 HaE=S Egst £F2 Data set
Ots £ QISI1?

2. st ZAMOIA 22 Data 22 AHECZE
stol filell 8ol H=2 /28t dataset 8 +
FE + EN?

3. E UE &Eeie 28 (Data Matching)=S Soll
paired experiment J} sAldOog BllsE
Control Group & data € I &ECE

D}==(H UI_)SF.A. é%»}?

Data 2 Z2&22 sl ZAUA = FotHX
28t X UE HLEESS EEst E2 Dataset 2
s 4 ASI?

Combining Data from different Sources
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SHEHZ&2 JHE

1. d&ol= & il 0| &9 Data Set 2 a set
of common variables £ WX &Cl

2. 2r2t9| data set =2 unit 0| Ct2 L.
(disjoint sets of units)

(* Record Linkage(E+&= & a5t &
Hel 2 25*--I Hbl, 222 data set It €2
units £ Jt&ICH
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2. Macro & 2: Source files & joint
distribution function O|L} Correlation

20 = eEde =
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Gl MQOICH.
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Unit no. Z X s8I
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Combining Data from different levels of
Abstraction (for storage and
enrichment)

(Types of Combining)
1. Record(unit) to record
2. Record to Group
( higher level of abstraction)
3. Group to Group

(Clustering is one possible grouping)

Variables
—
Units
4y 4, *A;,, UA,, = Byproducts from
business
*A;; UA, — Census
A A
- 2 *A,, — No data available
<figure 1>
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status clase pry_week sge
1| 1101084 2| te3s2 43 785,493 12343 642 | Don'tUse | Professionsl | Weokly pey | Middle (25-35
1| 11081 3| 18382 a3 785,492 1230 542 | Don'tUse | Skitied Menusi | Woekiy psy | Young (< 25)
1| 1101051 4| sm3e2 4.3 785,493 12343 542 Use | Professions | Monthly salary | Middie (25-35
1| 01052 s| 18382 4.3 785,483 38 “as Use Clerical | Monthly selsry | Young (< 25)
1| s101052 s| 19382 «®3 785,483 4438 “s Uso | Management | Monthly esiery | Young (< 25)
2| w57 7| 1838 ar 2,034,475 23287 %3 Use | Profossions! | Monthiy salery | Otd (> 35)
2| eto1057 s 47 27 12,034,475 23287 483 | DontUse | Professional | Monthiy salery | Young (< 25)
2| 1101080 o 17 27 12,034,475 12438 381 | Don'tUsc | Professionsl | Weeklypay | Young (<25)
2| 1101082 0] 17638 27 12,834,476 1243 384 | Don't Use Clericel | Wookly pay | Young (<25)
2| 1101050 1] 1788 @r 12,034,475 12438 384 | Con't Use Unskilted | Weokly pay | Young(<25)
2| 1104308 | as302 588 584 380,948 3026 §9.4 | Don't Use | Skilled Msnuel | Woeklypay | Young (< 25)
26| 1104844 | 4530 598 8.4 380,908 14180 624 | Don'tUsc | Professions! | Monthly sslery | Young (< 25)
2| 1104344 | 46344 [ 3] 380,948 11894 3.4 | Don'tUse Clerical | Weekly pay | Young (<25)
26| 1100844 | as3ss 8598 8.1 380,948 8266 §9.4 | Dontuse Unskilied | Weekly pay | Young (<25)

Estimated Viewers

B 14,108 or higher
B 9.39 - 14308

| 5.&3 -9

0 0.0 - 540

O 0.01% or lower
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3. F U2 el 28 (Data Matching)2 Sl
paired experiment J} a0 E SIIsE
Control Group 2] data € CIF&ELZE
OE 0 HlnE £ AS?

MBIEOZ AIE Jts8t HOS Data Base €
ALE56t0 matching pair € &0 € = UL
-—2ALEE, 2LUHAIXNE S.

&
i

AR A S M&E 2=(Propensity Score)

BED
HEs
Bad

« CH 3 4 (representation)
. HAN (reality)

5‘22} Z20Z

Select bias 2 4H

s ST,
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In 1983, Rosenbaum and Rubin i

“Logistic Regression”

=R (Matching)

SR E ¢t A T|
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| |

o
nQ

L e AchY 37| =3t %357
(Caliper Matching) (One—to—one Matching) (Stratified Matching)
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INI=D, B2

Treatment Group
EEM DS 1528, B I XS AHF-4,F-5,F-16)
2004E HO| A ATE

Control Group

ool N5 : 2004 IRIALZ N IE B
BN F 2 X 1,108,410
EHEIJI A F =& Xt 3,7886,992L

TR eSEIPIIpY
(1,108,410) (3,7886,992%)
Z/AYE 224 28 BAK

(98,109%) (90,096 %)

Sug. 0%, 0,7, 2R
 ulDEs  BEHSBPY

pemii oy { o

AsFHe(AYZ H)

N Age ag ,_:z:,)“ W(ig" (msn?::u) (m‘f:u) g:ﬁ;ﬁ Cholesterol
{mg/d) (mg/dl)

EFA 152 40.13 173.24 72.80 120.48 79.01
SRIIYUR 1,108,410 41,10 166.85 65.45 121,27 77.87 93.75 209.45
(male) 756,439 42.56 170.58 70.61 124.90 80.93 97.04 208.96
g2y F 32.53 3448 162.04 55.66 112.57 7118 85.97 176.24
M 40.88 98,109 172.40 73.32 124.95 79.53 94.31 296.37
X 3,786,992 39.26 166.92 65.28 125.51 77.96 98.89 189.41
(male) | 2,681,208 40.44 170.41 69.44 129.28 79.79 103.09 192.46
a8 F 31.27 61,808 160.53 54.27 111.99 71.30 85.43 173.94
M 39.33 90,096 171.37 71.43 123.49 78.56 94.11 193.50

*SBP: 4%J| 82 BBP: 0122 82 Blood Sugar : 2= Al @&, Cholesterol : 2l AHE

& REAS HHBEOE F0I AN HEESOR HULYESES Rote 2EAMY HUYZLE S48 2]
K2 ZEAIS SAICH DYEACT BIYE BXGIE ALK B BB YHAIDIX=
SE AN2Z EQUCH

¢ ZWAUBRRS D NYY TH(AD, KHE =H)Y G GA ZEANA HINE HAOR ZEAG
= NEOR AT WA




X = X / AHInnog O
_I_OAI‘ VS ?an _L.o"o—r"ﬁl., mgg
. . SBP BBP Blood Sugar | Cholesterol
Age Height(cm) | Weight(kg) (mmHg) (mmHg) (mo/d) (ma/dy
=EA 40.13 173.24 72.8 120.48 79.01
2a/29N BRY 40.88 172.4 73.32 124.95 79.53 94.31 296.37
Exact Matching 40.18 172.99 72.51 125.09 79.74 94.78 191.23
Caliper(e=0.0000005) 39.51 173.47 73.65 124.81 79.21 89.34 199.05
Caliper(€=0.000001) 40.84 17315 72.3 122.77 78.68 91.93 189.68
Galiper(e=0.00005) 40.02 172.93 71.99 125.37 79.17 90.73 193.82
Stratification 40.07 172.97 72.01 124.21 79.15 99.67 187.96
. . SBP BBP Blood Sugar | Cholesterol
Age Height(cm) | Weight(kg) (mmHg) {(mmHg) (ma/d) (ma/d)
=B 40.13 173.24 72.8 120.48 79.01
2% (male) 39.33 171.37 71.43 123.49 78.56 94.11 193.5
Exact Matching 40.02 173.11 72.64 122.55 77.89 94.07 201.53
Caliper(e=0.00001) 39.64 171.82 72.41 122.76 78.02 93.07 189.24
Caliper(€=0.00005) 39.93 173.52 73.14 121.64 77.67 94.37 204.73
Caliper(e=0.0001) 40.03 173.27 72.43 122.37 76.55 93.76 190,67
Stratitication 40.62 173.05 72.44 124.72 78.77 91.81 193.01
=] == oo _Ll'
k.
ESE==== )
T-TEST
Matching Group N sep | BBP |  Mean | gq
Pr>= |t
E=EA 120.48 | 79.01
dzyrumoy | Mk 152 | 124.95 | 79.53
Exact Matching 149 | 12500 | 79.74| -4.804 { 16.477 | 0.0005
Caliper(e=0.00005) 152 | 125.37 | 79.17 -4.888 | 12.619 | <.0001
Stratification 152 | 124.21 | 79.15 -3.73 [ 17.206 | 0.0087
a8 Male 152 | 123.49 | 78.56
Exact Matching 148 | 12255 77.89 | -2.127 | 17.008 | 0.1241
Caliper(e=0.00005) 152 1222 77.4 -1.724 | 16.165 | 0.1906
Straification 152 | 124721 78.77| -2.908 | 15.984 | 0.0264
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