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STATISTICS AND THE ART
OF MODEL CONSTRUCTION

Ross R. Vickers Jr.

INTRODUCTION

Constructing and evaluating behavioral science models is a complex process.
Decisions must be made about which variables to include, which variables are
related to cach other, the functional forms of the relationships, and so on. The
last 10 years have scen a substantial extension of the range of statistical tools
available for use in the construction process. The progress in tool development
has been accompanied by the publication of handbooks that introduce the methods
in general terms (Arminger ct al., 1995: Tinsley & Brown, 2000a). Each chapter
in these handbooks cites a wide range of books and articles on specific analysis
topics.

Recent developments are too broad to cover in detail in a single chapter. Instead,
this chapter examines current statistical modeling practices from a particular
perspective: How can available statistical tools be translated into practices that
improve the quality of behavioral science models?

Framing the Problem

For the purposes of this chapter, a high-quality model is defined as a model
that is grounded in reliable knowledge. Reliable knowledge is produced when a
scientific community reaches a consensus interpretation (Ziman, 1978) developed

The Science and Simulation of Human Performance

Advances in Human Performance and Cognitive Engineering Research, Volume §, 393467
Copyright © 2004 by Elsevier Ltd.

All rights of reproduction in any form reserved

ISSN: 1479-3601/doi: 10.1016/S1479-3601(04)05008-8
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Emerald Emerging Markets Case Studies
ISSN: 2045-0621

Publicanon date: 16 Ocrober 2015

B roF (55 kB

Related articles
CASE TEACHING NOTES
Retaining competitive advantage in
commodities
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This case 15 suitable for the students who are enrolled in masters or executive programmes imn
management. Considenng the masters programme in management, the case can be introduced
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STATISTICS AND THE ART
OF MODEL CONSTRUCTION

Ross R. Vickers Jr.

INTRODUCTION

Constructing and evaluating behavioral science models is a complex process.
Decisions must be made about which variables to include, which vanables are
related to cach other, the functional forms of the relationships, and so on. The
last 10 years have secen a substantial extension of the range of statistical tools
available for use in the construction process. The progress in tool development
has been accompanied by the publication of handbooks that introduce the methods
in general terms (Arminger ct al., 1995: Tinsley & Brown, 2000a). Each chapter
in these handbooks cites a wide range of books and articles on specific analysis
topics.

Recent developments are too broad to cover in detail in a single chapter. Instead,
this chapter examines current statistical modeling practices from a particular
perspective: How can available statistical tools be translated into practices that
improve the quality of behavioral science models?

Framing the Problem
For the purposes of this chapter, a high-quality model is defined as a model

that is grounded in reliable knowledge. Reliable knowledge is produced when a
scientific community reaches a consensus interpretation (Ziman, 1978) developed

The Science and Simulation of Human Performance
Advances in Human Performance and Cognitive Engineering Research, Volume §, 393467
Copyright © 2004 by Elsevier Ltd.
All rights of reproduction in any form reserved
ISSN: 1479-3601/doi: 10.1016/S1479-3601(04)05008-8
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Abstract

As qualitative research becomes increasingly recognized and walued, itis imperative that it is conducted in a
rigorous and methodical manner to yield meaningful and useful results. To be accepted as trustworthy, qualitative
researchers must demonstrate that data analysis has been conducted in a precise, consistent, and exhaustive
manner through recording, systematizing, and disclosing the methods of analysis with enough detail to enable
the reader to determine whether the process is credible. Although there are numercus examples of how to
conduct qualitative research, few sophisticated tools are available to researchers for conducting a rigorous and
relevant thematic analysis. The purpose of this articls is to guide researchers using thematic analysis as a
research method. We offer personal insights and practical examples, while exploring issues of rigor and
trustworthiness. The process of conducting a thematic analysis is illustrated through the presentation of an
auditable decision trail, guiding interpreting and representing textual data. We detail our step-by-step approach
to exploring the effectivensss of strategic clinical networks in Alberta, Canada, in our mixed methods case stuchy.
This article contributes a purposeful approach to thematic analysis in order to systematize and increase the
traceability and verification of the analysis.
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(-1 Abstract and Keywords

The introduction approaches economic geography with reference to where, why, and so what guestions focused
on understanding economy. The latter is defined broadly as a totality of processes through which individuals,
households, and societies make a living and sustain themselves. This economic—geographical approach is then
elaborated with the concepts of location, place, territory, distance, proximity, diversity, scale, heterogeneity, and
differentiation. The evolution of the discipline, the main challenges facing the world econormy in the teenty-first
century, and ways inwhich the discipline has responded to understanding these challenges are outlined briefly.
The chapter demonstrates that the discipline has remained open and dynamic in a pursuit of explaining the
spatiality of economic processes and their impacts on growth, uneven development, stahility, and sustainability.
Finally, the structure and arguments of the Handbook are previewed, highlighting howe the discipline has changed
since the first Handhook was published in 2000,
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Abstract There are marmy enwironments in econometrics which require nonseparable modeling of a structural disturbance. In a
nonseparable model with endogenous regressors, key conditions are walidity of instrumental wariables and monotonicity
of the model in a scalar unohservable variable, Under these conditions the nonseparable model is equivalent to an
instrumental guantile regression model. A failure of the key conditions, howewer, makes instrumental guantile regression
potentially inconsistent. This article develops a methodology for testing the hypothesis whether the instrumental
guantile regression model is correctly specified. Our test statistic is asymptotically narmally distributed under carrect
specification and consistent against any alternative model. In addition, test statistics to justify the model simplification
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Allgemeine Vorbemerkungen zur Europdischen Union/General introductory notes on the European Union

Die Europ#ische Union und ihre Ziele

Im April 1951 h die d blik hland, Belgien, Frankreich

Italien, L g und die Niederlande den Venrag (ber die Griindung der Europi-

schen Gemelinschaft filr Kohle und Stahl (Montanunion). Diese 6 Staaten grilndeten

1958 dlt Eumpllsdn Vanxhd‘t:mdnschln (EWG) und die Europdiische Atomge-
ft (E Aus der Zi g dieser Organe gingen 1967 die Euro-

plischen Gemeinschaften (EG) hervor. Als Ziel setzte sich die EG die poll!sche und

The European Union and its goals

In April 1951, the Federol Republic of G / France, Italy, Luxembourg and
the Netherlands signed the Treaty umblshing 'the Eumpmn Coal and Sred Communlry
(ECSC). In 1958, these six ri d the E y (EEC)
and the European Atomic Enuyy Communlly (tumtom). These organlsaﬂons were linked
up in 1967 to blish the ies (EC) whose goal was defined as
Eumpenn pollﬂmland ewnomic Inregmﬂon. Tbeﬂlslsteps in that direction consisted in

wirtschaftliche Integration Europas. Die ersten Schritte auf dem Weg dorthin b
in dem Abbau der Zollschranken zwischen den beteiligten Lindemn und der Einfihrung
eines (emelnsamen Ausenzoltmﬁs. Mit der Schaffung des EG-Binnenmarktes 1993
wurde auch der Pe . Di und Kapitalverkehr zwischen den Mit-
gliedstaaten liberalisiert.

Zu den Mlulledstmn der Europlischen Union (EU) zihlen seit 1951 bzw 1958 (Griln-

die B publik hland, Belgien, Frankreich, Italien, Luxem-
bul; und die Niederlande; seit 1973: k, das igreich sowie Idand;
seit 1981: Grechenland; seit 1986: Portugal und Spanlen und seit 1995: Annland,
Osterreich und Schweden. Im Mal 2004 sind die Staaten Estland, Lettland, Litauen,
Malta, Polen, Slowakel, Slowenien, Tschechische Republik, Ungam und Zypem als neue
Volimitglieder der Europ8ischen Union beigetreten.

Institutionen der Europ3ischen Union
Die wichtigsten Institutionen der Europdischen Union sind: Das Europaische Parlament,

g the customs barriers between the countries concerned and
Inmdudng common external tariffs. The introduction of the European single market in
1993, among other things, led to a liberalisation of the of p services
and capital between the Member States.

The Member States of the European Union (EU) are the folk the Federal blic of
Germany, Belgium, France, Holy, L bourg ond the Netherland: daumﬂng b
since 1951/1958); Denmark, the United Kingdom and Ireland since 1973; Greece since
1981; Portugal and Spain since 1986 and Austria, Finland and Sweden since 1995. in
May 2004, Cyprus, the Czech Republic, Estonia, Hungary, Latvia, Lithuanio, Malta,
Poland, Slovakia and Slovenia ded as full bers to the European Union.

Institutions of the European Union
Ihe most lmpoftanr institutions of the European Union are the fulbwhlg: the Eumpean
Ci

der Europlische Rat, der Rat der Europ@ischen Union, die Europliische Ki der
Europdische Gerichtshof, die Europliische Zentralbank, die Europllsche Invtsﬂuom
bank, der Wirtschafts- und Sozialausschuss und der Europé&ische Rech f. Mit

p Council, Council of the Europ Union, Ei
Eurup«m Coun of Justice, European Central Bank, Ei Bank, Europ
ic and Social Committee and European Court o/Audims. The Treaty on European

dem Vertrag (ber die Europdische Union wurde darilber hinaus der Msschuss der
Regionen geschaffen, der sich aus der regionalen und lokalen Geb P

Union additionally created the Committee of the Regions which consists of repre-

schaften zusammensetzt.

Der Erweiterungsprozess der Europdischen Union

Der Europdische Rat hat auf seiner Tagung in Kopenhagen 1993 beschlossen, beitritts-
willigen Landem, vor allem in Mittel- und Osteuropa, die Mitgliedschaft in der Europdi-
schen Union zu lichen unter der dass die Verpflichtungen, die
sich aus einer Mmieduhaft in politischer und wirtschaftlicher Hinsicht ergeben, efllit
werden. Als Krterfen hieffir wurden die Schalhmg subﬂer Institutionen und Verwal

tungsstrukturen zur Sicherung einer demok hen und rech tIkhen Ord ng, Zur
Wahrung der Mmhem«mc uud zum Schutz von Mind D
wurden eine ---‘1 und die FlhlgkeiL dem Wettbewerbsdruck

und den Marktkrdften in der su dzuh

Von 13 Bewerberlindem, die eine Mitgliedschaft in der EU beantragt hatten, wurden im
Mai 2004 die Staaten Estland, Lettland, Litauen, Malta, Polen, Slowakei, Slowenien,

ves of regional and locol authorith

The enlargement process of the European Union

At its meeting in Copenhagen in 1993, the Europ Council decided that lit
countries, especially from Centrol and Eastern Eumpa. may join the European Union on
condition that they fulfil the political and of EU bership. The
criteria laid down required the creation of stable institutions and administrative
structures guaranteeing democracy, the rule of law, human rights and respect for and
protection of minorities. Apart from that, the exi: e of a functioning market

as well as the copocity to cope with competitive pressure and market forces within the EU
were required.

Of the 13 countries which had applied for EU membership, Cyprus, the Crech Republic,
Es:onln. Nungmy. Lotvia, Lithuania, Malto, Poland, Slovakia and Slovenia acceded as full

Tschechische Republik, Ungam und Zypern als neue Voll derin die EU aufg

men. Die Linder Bulgarien und Rumdnien, die noch nicht alle Beitrittsvoraussetzungen

ediliten, streben die Mitgliedschaft zum Jahr 2007 an. Fir das Jahr 2009 ist die
fnahme des neuen Bewerberlandes Kroatien vorgesehen. Mit der mnu deren

Aufnahmeantrag bereits aus dem Jahr 1987 stammt, werden die Beitrittsverh

Union InMayIOOA. Bulgaria and Romania, which did not yet
meet all accmlon criterio, end bers by the year 2007. The
a«mbno{lhcnavmndldommunny(mmbkmvisagedlorﬂwmrm
Regarding Turkey, whose application for accession dates from as early as 1987,

voraussichtlich im Oktober 2005 beginnen.

tiations will p bly be takenup in October 2005.
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The International Court of Justice
Elgar Research Reviews in Law

William A. Schabas

opinions, this original piece proves an impaortant and broad resource for schaolars and students alike.

New Directions in the Economics of Higher Education

Elgar Research Reviews in Economics

Ludger Woessmann and Eric Bettinger

of higher education. The text assesses the full breadth of the topic, including the returns to higher ed
attendance and completion, higher education financing, educational production, and the market for h

economics of higher education over the past decade.

This timely and ariginal research review provides a comprehensive review of the role and activities of the International Court
of Justice (the "Warld Court’) and its role in the important issues of international law. Covering the courts activities,
procedure and contribution to the progressive development of international law as well as legal disputes and advisory

Mewr Directions in the Economics of Higher Education provides an overviesw of the vibrant and growing field of the economics

comprehensive literature review puts the collected papers into the perspective of developments in the wider literature an the

Page: 1 2 3 4 §

@ Research Review
Fublished in print; 28 Aug 2020
OOl https: o orgf 0 43379781 789900187
Collection: Law 2020

@ Research Review
Fublished in print; 28 Aug 2020
OOl https: o orgf 0 43379781 Y8897 06454
Collection: Economics 2020

ucation, college
igher education. This
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AKTyapHasa MaTeMaTHKa W TeOpWA pUCKa

AKTyapHOe 4ena MHHOBALUWOHHAA 3KOHOMWKA

YYEBHMK 11 NPAKTUKYM [1151 BY30B
AKTyapHble pacdyeTbl

AI{T‘_',"EIDHI:IE PACcHeThl B pUCKOBBE BV AAX CTRAXOBaHWA
BKOME MYECKHM OTENOM BhICIIEND
AI{T}"EIDHI:IIIE |]EIE:'-IETI:I-I B DT]]EI:(GBEIHI-"II-"'I WHHIHW 00pa30BAHNA B KAYECTBE yHeGHHKA W NPAKTHRYMA JN1A CTYIEHTOR
1] 110 3KOHOMEY,

P HOoBaHo VaebHo-MeToq il il
BBICLINX YHeOHbIX 3ABEAEHNA, 00YHaroUMXCH M0 IKOHOMUHECKIM
!

CTpaxoBble W akTyapHble MOgenw

TeopvA PUCKOR W AKTYAPHBIE PACUYETH Knura gocrynna

Ha obpazoearensHoi nnatgopme «Hpaiits urait. ru,
a TaKse B MoGUALHOM NpUACKEHWH «H0paiT. BubanoTeras

YNpaBneHWe pUCKamMK W aKTyapHble MeToa0

Mockea = Kpaar = 2020
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This paper deals with the construction of "smooth good deals" (3G0, e, sequences of selffinancing strategies whose global risk diverges to minus
infinity and such that every security in every strategy of the sequence is a "smooth" derivative with a bounded delta. Since delta is bounded, digital
options are excluded. In fact, the pay-off of every option inthe sequences is continues {and therefore jurnpfree) with respeact to the underlying assat price.
If the selected risk meazure isthe walue at risk, then these sequences exist under quite weak conditions, since one can invalve risks with both bounded
and unbounded expactation, as wall as nen-friction-free pricing rules, Moreowvar, avery strategy in the saguence is composed of a shert European option
plus a position in a riskless asset, If the chosen risk measure is a coherent one, then the general setting is more limited. Indeed, though frictions are still
accepted, expectations and variances must remain finite. The existence of SG0s will be characterized, and com putational issues will be properly
addressed. It will be shown that 560s often exist, and for the conditional value at risk, they are composed of the riskless asset plus easily replicable short
European puts, The ideas presented may also apply in some actuarial problems such as the selection of an eptimal reinsurance contract,
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