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Official Statistics and Information Quality

“An Issue that can lead to misconception is that
many of the concepts used In official statistics often
have specific meanings which are based on, but not
identical to, their everyday usage meaning.

Official statistics “need to be used to be useful” and
utility is one of the overarching concepts in official
statistics.”

How can official statistics be used to

generate information of high quality?

Forbes, S. and Brown, D. (2012) Conceptual thinking in national statistics offices, Statistical Journal of the IAOS 28, p 89-98.



Official Statistics and Information Quality

“All staff producing statistics must understand that ...
their work translate the real world into models that
interpret reality and make it measurable for statistical
purposes.

The first step ... is to define the issue or question(s)
that statistical information is needed to inform. That Is,
to define the objectives for the framework, and then
work through those to create its structure and
definitions. An important element ... is understanding
the relationship between the issues and questions to
be informed and the definitions themselves.”

Forbes, S. and Brown, D. (2012) Conceptual thinking in national statistics offices, Statistical Journal of the IAOS 28, p 89-98.



Information Quality

The potential of a particular dataset to achieve a
particular goal using a given empirical analysis method

l A specific analysis goal
: ,Agalysis goal
X The available dataset

An empirical analysis method

S ™ X W

A utility measure

InfoQ(f,X,q) = U( f(X[g) )

Kenett, R.S. and Shmueli, G. (2014) On Information Quality , Journal of the Royal Statistical Society, Series A (with
discussion), Vol. 177, No. 1, pp. 3-38. http://ssrn.com/abstract=1464444.
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InfoQ(f,X,g) = U(f(X|g))

InfoQ

1. Data resolution

2. Data structure

3. Data integration

4. Temporal relevance

5. Chronology of data and goal
6. Generalizability

7. Operationalization

8. Communication
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Assessing Information Quality

Assess components

InfoQ dimensions

8.

i

Data resolution

Data structure

Data integration

Temporal relevance
Chronology of data and goal
Generalizability
Operationalization
Communication

http://www.nsf.gov/statistics/information-quality.cfm

Assess properties

“Quality of Statistical Data”
(Eurostat, OECD, NCSES,...)
 Relevance

* Accuracy

 Timeliness and punctuality
e Accessibility

* Interpretability
 Coherence

* Credibility

http://epp.eurostat.ec.europa.eu/portal/page/portal/ver-1/quality/documents/ESQR FINAL.pdf

http://www.oecd.org/std/qualityframeworkforoecdstatisticalactivities.htm



http://www.nsf.gov/statistics/information-quality.cfm
http://epp.eurostat.ec.europa.eu/portal/page/portal/ver-1/quality/documents/ESQR_FINAL.pdf
http://www.oecd.org/std/qualityframeworkforoecdstatisticalactivities.htm

An Information Quality Challenge

Administrative Data

Survey based Routinely collected

Scientific design Timely with high resolution
Professional estimation Possible data quality issues

Small area estimation with external benchmarks

Pfefferman, D (2013) New Important Developments in Small Area Estimation,
Statistical Science, Vol. 28, No. 1, 40-68



An Information Quality Challenge

e Model data structure

— Conduct multivariate data analysis with graphical
models of official statistics and administrative data

* |dentify calibration link

— Identify links with content commonality

e Perform calibration

— Condition official statistics to reflect strength of
calibration links in administrative data



An Information Quality Challenge

Official Statistics Administrative Data

Model |dentify
data calibration
structure link

Perform

calibration

/\

This calibration affects all InfoQ dimensions: 1) Data resolution, 2) Data structure,
3) Data integration, 4) Temporal relevance, 5) Chronology of data and goal,
6) Generalizability, 7) Operationalization, 8) Communication 9




An Italian Case Study
InfoQ(f,X,g) = U(f(X|g))

f: Use of Vines and Bayesian networks to model the dependence

structure of the variables in the data set and to calculate the conditional
rank correlations

g: Understand the influence on sales of several variables, such as
number of employees, to make predictions and derive diagnostics.

X: combined survey data and individual company performance with data
reported to the stock exchange.

U: Sales prediction error in employment policy economic programs

Kenett, Ron S., Applications of Bayesian Networks (2012). Available at SSRN: http://ssrn.com/abstract=2172713 or
http://dx.doi.org/10.2139/ssrn.2172713
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Vines (PCCs) and Bayesian networks
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Paired Copula Constructions

Non parametric Bayesian belief
nets (NPBBNS): directed graphs,
that use pair copulas to model the
dependencies, and allow for
diagnosis and prediction via
conditionalization.(Kurowicka and
Cooke, 2006)
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I: The Assolombarda Data

* Assolombarda is an Italian association of about 5,000 firms
located in the province of Milan and in other provinces of the
north of Italy, and represents manufacturing and service
companies.

 The associated firms employ about 300,000 workers locally and
several hundred thousands in the whole country.

* Assolombarda periodically collects data through questionnaires
sent to the associated firms, in order to gather information
about the economic climate, firms' activity and production, and
the number and types of employees.

* The data analyzed contains information collected through one of
the association surveys in 2007, and it is about 167 firms located
in the provinces of Milan and Lod..

Dalla Valle, L. (2014) Official Statistics Data Integration Using Copulas, Quality Technology & Quantitative Management, Vol.
11, No. 1, pp. 111-131, http://www.cc.nctu.edu.tw/~qtgm/upcomingpapers/2014V11N1/2014V11N1 F8.pdf



http://www.cc.nctu.edu.tw/~qtqm/upcomingpapers/2014V11N1/2014V11N1_F8.pdf

I: The Assolombarda Data

The variables in the dataset are:

e sales: firm annual turnover;

* emp: average number of employees;

* rise: number of managers receiving wage rise;

* rise2: number of managers that will receive wage rise in the
following year;

 prom: number of employees gaining a promotion;

* horiz : number of employees involved in horizontal
movements;

* ext: number of people employed in the external market;
 grad: number of newly-graduated employees;
* qual: number of newly-qualified employees.

Dalla Valle, L. (2014) Official Statistics Data Integration Using Copulas, Quality Technology & Quantitative Management, Vol.
11, No. 1, pp. 111-131, http://www.cc.nctu.edu.tw/~qtgm/upcomingpapers/2014V11N1/2014V11N1 F8.pdf



http://www.cc.nctu.edu.tw/~qtqm/upcomingpapers/2014V11N1/2014V11N1_F8.pdf

I: The Assolombarda Data

0,25
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Dalla Valle, L. (2014) Official Statistics Data Integration Using Copulas, Quality Technology & Quantitative Management, Vol.
11, No. 1, pp. 111-131, http://www.cc.nctu.edu.tw/~qtgm/upcomingpapers/2014V11N1/2014V11N1 F8.pdf



http://www.cc.nctu.edu.tw/~qtqm/upcomingpapers/2014V11N1/2014V11N1_F8.pdf

II: The FTSE-MTB Data

The FTSE-MIB is the benchmark stock market index for the Italian
national stock exchange and consists of the 40 most-traded stock classes
on the exchange. The dataset analyzed here contains information from
the balance sheets of the 40 largest Italian firms belonging to the Italian
stock market. The variables used in the analysis are:

sales: firm annual turnover;

emp: average number of employees;
goodwill: difference between the balance sheet assets and the sum
of intangible assets and equipment at market value;

ncas: non-current financial assets;

stocks: stocks and work in progress;

prov: provisions for liabilities and non-recurring expenses;
ncliab: non-current liabilities;

cliab: current liabilities.

Dalla Valle, L. (2014) Official Statistics Data Integration Using Copulas, Quality Technology & Quantitative Management, Vol.
11, No. 1, pp. 111-131, http://www.cc.nctu.edu.tw/~qtgm/upcomingpapers/2014V11N1/2014V11N1 F8.pdf



http://www.cc.nctu.edu.tw/~qtqm/upcomingpapers/2014V11N1/2014V11N1_F8.pdf

II: The FTSE-MTB Data
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Dalla Valle, L. (2014) Official Statistics Data Integration Using Copulas, Quality Technology & Quantitative Management, Vol.
11, No. 1, pp. 111-131, http://www.cc.nctu.edu.tw/~qtgm/upcomingpapers/2014V11N1/2014V11N1 F8.pdf



http://www.cc.nctu.edu.tw/~qtqm/upcomingpapers/2014V11N1/2014V11N1_F8.pdf

#1 Data Resolution

Data collected at the company level.
I: Periodic survey waves of self reports
ll: Quarterly stock exchange reports

Goal: Predict sales using # employees in the

context of a regional development plan

Dalla Valle, L. (2014) Official Statistics Data Integration Using Copulas, Quality Technology & Quantitative Management, Vol.
11, No. 1, pp. 111-131, http://www.cc.nctu.edu.tw/~qtgm/upcomingpapers/2014V11N1/2014V11N1 F8.pdf
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#2 Data Structure
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#3 Data Integration
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Dalla Valle, L. (2014) Official Statistics Data Integration Using Copulas, Quality Technology & Quantitative Management, Vol.
11, No. 1, pp. 111-131, http://www.cc.nctu.edu.tw/~qtgm/upcomingpapers/2014V11N1/2014V11N1 F8.pdf
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#4 Temporal Relevance
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#5 Chronology of Data & Goal

For a specific locality
(Small Area Estimation)

o

Conditioning of Output

.- -
I 0z D ncligh I I

02 316:3,85 ] o

Prom p2 005
9244167
l—025 F 05e+h] 478+0 Ghe+b+d 45e+7] 0
56.24+11,5 033 025 038
T o0pe 012 0,47 stacks
02 i
tize 002 pray
036 ual sales 0.
ke 0, 1,880+5 B.0Ze+4x2.02e+5
S89£158 Te+s TS f Oberds] G0e+d 023 4
DIB 0 025 ’\D . = o
: -002 0% X \* ;
\ ncas
0,51
001 ;,-‘9 ermplovees | &~ 0,37
tise2 | &~ s
employees rad :: 4 Ly / 04?/3 FICTYYSNIT:
(029 0,38 goodwi X
R P 78e+3:410e+] ] -
0613+394
D5e+3+2 S0e+. 3444331
54ep+7+7 02e+5

2007 Quarterly updates

Dalla Valle, L. (2014) Official Statistics Data Integration Using Copulas, Quality Technology & Quantitative Management, Vol.
11, No. 1, pp. 111-131, http://www.cc.nctu.edu.tw/~qtgm/upcomingpapers/2014V11N1/2014V11N1 F8.pdf
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#6 Generalizability
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#7 (Construct) Operationalization

headaches

requent infections

Body

tant muscles
raascular twitches
fatigue

skin irmanons

hreathlessness

loss of confidence
maore fussy
irrilability
depression
apathy
ahenation

apprehension

worrying

Mind
muddled thinking

impaired judgement
nightmares
indecisions

smoking more

negativity

hasty decizions

accident prone
loss of appetite
lass of sex drive

q:!rink:ing_ IVLLBEe

IS CHTLIA

restlessness

Behavior
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#7 (Action) Operationalization

In the pre-publication drafts of Quality, Productivity, and Competitive Position Dr. Deming wrote:

“An operational definition consists of (1) a criterion to be applied to an object or a
group of objects, (2) a test of compliance for the object or group, and (3) a decision rule
tor interpreting the test results as to whether the object or group is, or is not, in

compliance.”

In Dr. Deming’s own conversations, when individuals would start telling him about what they or
their organization were planning to do, he would invariably have one of two responses for them: “By
what method?” or “"How will you know?” Either one of these questions would generally end the
conversation since the individual would have no answer. After discerning this pattern to Dr. Deming's
responses, it finally occurred to me that these two questions corresponded to the last two parts of an
operational definition. This realization, in turn, resulted in a generalization of an operational definition to

become:

(1) What do you want to accomplish?
(2) By what method will you accomplish it?

(3) How will you know when you have accomplished it?

24
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#7 (Action) Operationalization

National Education Goals
Panel (NEGP)
recommended that states
answer four questions on
their student reports:

1. How did my child do?
2. What types of skills or
knowledge does his or her
performance reflect?

3. How did my child
perform in comparison to
other students in the
school,

district, state, and, if
available, the nation?

4. What can | do to help
my child improve?

Missouri -
am s 723
Assessment Communication Arts
Progmm Scale Score: 710 Q
(AWA P) Proficient 400 e i i T e 3
Content/Knowledge Standards e

Student Report

SARA ARMSTRONG

Grade: 8

Simulated Data

Purpose

This raport provides informatian about
performance on the MISSour| ASSeSsmeart
Fragram, It describes performance in
werms of Tour lavels of achievement in a
cantent area. 1t 15 used for instructional
olanning, as a point of reference during a
parant-teachar confarense, and for
permangnt-racord kasping.

Blrthdate: 36/23/23

Tesh Dale: J3/28437

CODEE: D48.078-2553
School: FINE VALLEY
Digtrict: B1G CREEK
State: MISEOURI

ﬂv’imfc ANYWHERE, H_G

Goal iz Proficient or Advancad

Achievement Level Descriptions

(Grade Level Expectation Strands) 9

Students will have a solid foundafion of

points |points
possibldearned

Advanced

Read ng—Smdcnls analyze complex information, authar's purpose,
characlers; svnlhcmze Infarmation; sUmmarize OOI'I]phZ)f deas: make
complex Inferences. Writng-Students adit text correctly applying the
rules/conventlons of =andard Englis"l.

MAP score range. 723-B75.

Proficient
Reading-Studarts summarize; infer yocabulary masaning and

CAUSSTEMAC Interpret figurative languade; analyze text features,
Tollow mult-Step directions; dentity authors technigue; analyze test;
make inferences, interpretations, predictions, comparisons, using
complex material: evaluate evidence, rellability of resources.
Wirlting-Studerts edit for relevarnt desalls and purpose; organize and
Ed lext; consistently use rules/conventions of Standard English.

B
Reading-Studerts defing simple vocabulary; identify main idea; draw
slmple conclusions; make simple Inferences; recall details from test;
determine reliabllity of resources. Writing-Students write a paragraph
10 a specific audlence.

MAP score I‘aI‘IHEf 339-835_

frrt e iy

1. spaaking and writing Standard English {including 15 63
grammar, usage, punctuation, spelling, capitalization)

o
o

2. raaging and evaluating fiction, poatry and drama 19

<

=l

w

3. reacing and evaluating nenfiction work and materials

(such as bicgraphies, newspapers, technical manuals)
4, writing forma Iy {such as reports, narratives, essays) MA
and infermally (such as outines, notes)

ol % af
painls |painis

Process/Performance Standards
r possiblearned

Students will demois

#un @ co area the ability fo

Geal 1 - Gather, analyze & apply information

Below Basic

Reading Students identity author's purpoese, figurative language, plat,
And Setting, use context Cluss to choose vocabulary, Writ '|QS1LI:JQ‘1[S
creale a graphic organizers, write a basic paragraph; show some
awaraness of audiencs,

MAP score range. 530-638.

Standard § - coffpranend/avaluate resourcss L] 50
Standard & - discoverfevaluate relationships 23 o]
Goal 2 - Communicate effectively

Standard 2 - revise communications 15 a0
Goal 3 - Recognize & soive problems

Standgard 5 - reason logically 18 a5

The achiaverment [evel indisates your child can parlorm the majority of

wrat Is descrived for that leval and even more of what 1S described for
the levels belaw. Your child may also be capable of perfarming same of
the competencies described in the next higher level, but et enaugh to

nave reached that level of performance.

TerraNova National Percentile: 64 Lexile Score: 1234
TerraNova 15 a multiple-cholcs 1est. In Reading, yaur student
scorad better than 64 percent of the students in the natlon.

The Lexile Framework for Reading Is a reading scale which matches
reader atility with aspropriate reading materials, See enclosure for

more information.

O5/18/07

Goodman , D. and. Hambleton , R.( 2004). Student Test Score Reports and Interpretive Guides: Review of Current Practices
and Suggestions for Future Research, Applied Measurement in Education, 17:2, 145-220




1 2 3 4 5 6 7

#7 (Action) Operationalization

http://sat.collegeboard.org/practice/sat-skills-insight/writing/band/200

UNDERSTANDING THE MAP CRITICAL READING MATHEMATICS WRITING

......................

490 |

| - sk - ———

he Skills Ma

L L R TREDI Iepp S s SIS I S S e

| 400-

CRITICAL READING SKILLGROUPS: 1 2345
1. Determining the Meaning of Words

Academic Skills Suggestions for Improvement >>

A typical student in this score band can do the following: To advance to a higher score band, focus on the following skills:

@ SKILL 1: Use the context of a sentence or larger section W As you read a text about a topic with which you are
of text to determine the meaning of unknown words or to unfamiliar, look for words that you know to help you
differentiate among multiple possible meanings of words determine what any unknown words might mean

@ SKILL 2: Understand how syntax (the arrangement of W When you encounter an unknown word or difficult
words and phrases in a sentence) influences the word in your reading, look it up in a dictionary that
relationship among words and ideas within a sentence provides information on the word's origins and history

@ SKILL 3: Demonstrate increased comprehension of W When you encounter a difficult section of text in your
specialized vocabulary reading, break down the ideas in it sentence by

sentence and even within sentences. Think about
how the ideas work together

Skill Examples

el B ey () Y S e Y e T M N Tl Y R L N R SNy . 2 ¢ SRR . T O T e, S A ey € 1 - S U (R e L o e 7 Uy
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#7 (Action) Operationalization

TABLE 1 National Overall Average Mathematics Proficiency and Achievement Levels,
Grades 4, 8, and 12

Percentage of § At or Above
Grades Assessment Average Percentage
Years Proficiency = Advanced Profigent Basic Below Basic
s | w2 | 2807 2(0.3) 61(1.0)> | 39(L0)<
1990 213(0.9) 1(0-4) 13T 54(1.4) 46(1.4)
8 | 1992 | 268(0.9)= 4{0.4) 25(1.0)= 63(1.1)= | 37(11)=
1990 263(1.3) 2(0.4) 20(1.1) S8(1.4) 42(1.4)
| S 1992 | 299{0.9)= 2(0.3) 16{0.9) 641.2)> | 36(1.2)=
1990 294(1.1) 2(0.3) 13(1.00 59(1.5) 41(1.5)

When asked what the 18% in line 1 meant,
53% of the policy makers responded incorrectly
Implying low InfoQ of the report

NAEP Executive

Summary Report
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#8 Communication

nces.ed.gov/nationsreportcard/itemmaps/index.as

. NATIONAL CENTER ror
+ 1S BUATION sciences EDUCATION STATISTICS

http:

Publications & Products Surveys & Programs Data & Tools Fast Facts School Search News & Events

< NAEP Item Maps
NAEP

Analyze Data | Sample Questions | State Comparisons | State Profiles | District Profiles

MAEP ltem Map: Mathematics, Grade 4, 2013

The item map below contains selected item descriptions mapped to the 2013 NAEP Select new item map.
mathematics scale. The map helps to illustrate the knowledge and skills demonstrated
by students performing at different scale scores on the 2013 assessment. ltems that
have been released to the public are underlined and linked to the NAEP Questions Tool
where the item, scoring guide, key, student responses, and performance data can be 2013 v
viewed. (ltems that have not been hyperlinked have not been released and are still in
use.) The item map also includes

Mathematics

Grade 4 v

I Reset | | Submit |

= A symbol next to each item descriptor that indicates the item’s content
classification (see legend at the top and bottom of item map).

s |tem type (multiple choice [MC] or constructed response [CR]).

= A notation after each constructed-response item descriptor that identifies the score level of the item
(e.q., "Extended," "Satisfactory," "Correct," and "Partial").

« Links to achievement-level descriptions (Advanced, Proficient, and Basic).

To see student group performance by jurisdiction, select "Compare Student Groups.”

Read more about ifem mapping.

Viw A tams [ Cose Al fems o

28
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#8 Communication

7 US Map - Google Chrome

[ nces.ed.gov/nationsreportcard/NDEGraphicsGenerator/scmaphost.aspx ?TableID= 18066

Howver over the map to see how the zelected state performs compared to the others and the nation. Click on a state to make it the zelected state.

I Average scale scores for all students [TOTAL] = All students, 2011 |« ]

[ Done |

Mathematics, grade 4
Difference in average scale scores between jurisdictions, for all students [TOTAL] = All students
2011

[ Grayscale | The average scale score in Massachusetts (253) is higher than National public (240).

I national public

L 5, f '
¢ \/_\f District of Columbia
s ~~ @ "
w® ' DobEA

Focal stateljurisdiction

Has a higher average scale score than the focal statefjurisdiction
Is not significantly differant from the focal stabedjurisdiction

Has a lower average scale score than the focal state/jurisdiction

Sample size is insufficient to provide a eliable estimats

CEoEn

NOTE: DeDEA=Department of Defense Education Activity [everseas and domestic schools).

SOURCE: U.S. Department of Education, Institute of Education Sciences, Mational Center for Education Statistics, National Assessment of Educational

Qstartlilﬁ @ % [e o E-Alﬂ 2 a ‘*"ﬂlﬁl

e |
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#8 Communication

7 US Map - Google Chrome

[ nces.ed.gov/nationsreportcard/NDEGraphicsGenerator/scmaphost.aspx ?TableID= 18066

Howver over the map to see how the zelected state performs compared to the others and the nation. Click on a state to make it the zelected state. FS

I Average scale scores for all students [TOTAL] = All students, 2011 | v ] [ pone |

Mathematics, grade 4

Difference in average scale scores between jurisdictions, for all students [TOTAL] = All students
2011

[ Grayscale |

f\L e - a [ wational public

\/_\f District of Columbia
T W S ' DobEA

Focal stateljurisdiction

Has a higher average scale score than the focal statefjurisdiction
Is not significantly differant from the focal stabedjurisdiction

Has a lower average scale score than the focal state/jurisdiction

Sample size is insufficient to provide a eliable estimats

CEoEn

NOTE: DeDEA=Department of Defense Education Activity [everseas and domestic schools).
SOURCE: U.S. Department of Education, Institute of Education Sciences, Mational Center for Education Statistics, National Assessment of Educational

Osan| oi|@ @ % [€ 0 B |0 @ & « Q]| en| B
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#8 Communication

7 US Map - Google Chrome

[ nces.ed.gov/nationsreportcard/NDEGraphicsGenerator/scmaphost.aspx ?TableID= 18066

Howver over the map to see how the zelected state performs compared to the others and the nation. Click on a state to make it the zelected state. FS

I Average scale scores for all students [TOTAL] = All students, 2011 | v ] [ pone |

Mathematics, grade 4
Difference in average scale scores between jurisdictions, for all students [TOTAL] = All students
2011

[ Grayscale | The average scale score in California (234) is lower than National public (240).

O —

g —
j\t wa ||

f/ —_—

I national public

\/_\f District of Columbia

— 2 .
N (] DoDEA
HI

[ Focal statefjunsdiction

Has a higher average scale score than the focal statefjurisdiction
= gl el i
[ & not significantly different from the focal statefjurisdiction
[] Has alower average scale score than the focal state/jurisdiction
[ Sample size is insufficient to provide a reliable estimate

NOTE: DeDEA=Department of Defense Education Activity [everseas and domestic schools).
SOURCE: U.S. Department of Education, Institute of Education Sciences, Mational Center for Education Statistics, National Assessment of Educational

Osan| oi|@ @ % [€ 0 B |0 @ & « Q]| en| B
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#8 Communication

| US Map - Google Chrome

[ nces.ed.gov/nationsreportcard/NDEGraphicsGenerator/scmaphost.aspx ?TablelD= 18066

Howver over the map to see how the selected state performs compared to the others and the nation. Click on a state to make it the selected state.

I Average scale scores for all students [TOTAL] = All students, 2011 | « ] lﬂj

Mathematics, grade 4

Difference in average scale scores between jurisdictions, for all students [TOTAL] = All students
2011

| Grayscale |

\/_\F District of Columbia

e hd
W S ) DobEA

HI {,\j

Focal stateljurisdiction

Has a higher average scale score than the focal statefjurisdiction
Is not significantly different from the focal statedjurisdiction

Has a lower average scale score than the focal statedjurisdiction
Sample size is insufficient to provide a eliable estimats

CEoeEn

MOTE: DoDEA=Department of Defense Education Activity [overseas and domestic schools),
SOURCE: U.S. Department of Education, Institute of Education Sciences, Naticnal Center for Education Statistics, National Assessment of Educational
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Assessing InfoQ in Practice

1.0000

Rating-based assessment 1|Data resolution >
2|Data structure 4 0.7500
1-5 scale on each dimension:; [2jRatantegration > | 1A000
4|Temporal relevance 5 1.0000
5|Generalizability 3 0.5000
6|Chronology of data and goal 5 1.0000
: |nfOQ=68% 7|Concept operationalization 2 0.2500
" 8|Communication 3 0.5000

InfoQ Score = 0.68

InfoQ Score = [d,(Y,) d,(Y,) ... dg(Yg)]¥/®

Experience from two research methods courses

— Preparing a PhD research proposal (U Ljubljana, 50
students, goo.gl/f6blA)

— Post-hoc evaluation of five completed studies (CMU,
16 students, goo.gl/erNPF) 33
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Knowledge

© Goals

O

Information .
Quality 7

Data

) Analysis
Quality

Quality
Secondary Data

- Experimental
- Observational

Primary Data
- Experimental
- Observational

Information Quality

(InfoQ)
InfoQ(f,X,g) = U(f(X|g))

A specific analysis goal
The available dataset

An empirical analysis method

C ™ X @«

A utility measure What

Data resolution How
Data structure

Data integration

Temporal relevance

Chronology of data and goal
Generalizability
Operationalization

O N O ULk WNPRE

Communication



Big Data

gelll Big Data Analytics

Power | Prefix

107

1012 | Tera

105 | Peta

1018 | Exa

1041 | Zetta

10%* | Yotta
* Batch
* Near time
* Real time
* Strea

VELOCITY

vorme Y WV

* Terabytes

* Records

* Transactions
* Tables, files

* Semistructured
* All the above

VARIETY

Russom, P., Big Data Analytics, TDWI Best Practices Report, Q4 2011

© N O U A WDNPRE

Data resolution

Data structure

Data integration

Temporal relevance
Chronology of data and goal
Generalizability
Operationalization
Communication
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Thank you for your attention
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