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\ Research Questions

Do clusters enhance entrepreneurship?

« Do more innovative clusters affect
entrepreneurship further?

Application:

e Can policy makers argue that promoting
cluster development will also promote
entrepreneurship?




\ Research Interest

o Cluster and entrepreneurship support together.
e Last two decades:

Globalization| ~ [Communication |
Outsourcing | Cooperation |

— ENTREPRENEURSHIP ﬁ
— Clusters: Location Paradox @’?
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\ Clusters: Location Paradox

 New Influences of clusters are taking on
growing importance in an increasingly
complex, knowledge-based, and dynamic
economy.

e "Anything that can be easily accessed from
a distance no longer is a competitive
advantage.” (Porter, Businessweek 21 Aug 2006)

e => LOCATION MATTERS
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\ Ba

e |t IS not new to link clusters to economic

growth (See for example Marshall, 1966; Becattini, 1979; 1990;

Sforzi, 1990; Cooke, 2002; Cooke et al., 2007; Akundi, 2003; vom
Hofe and Chen, 2006; European Commission, 2008)

e or to link entrepreneurship to economic

growth (Casson, 1982; 2003; Storey, 1982, 1994; Baumol,

1990; Geroski, 1995: Acs and Audretsch, 2003; Parker, 2004;
Reynolds et al., 2004a; Mueller, 2006).
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\ Problem

e Because

A (clusters) => C (economic development)
and

B (entrepreneurship) => C (economic
development),

does it imply
A (clusters) => B (entrepreneurship) ?

\(innovation)/

= oxford
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\ Porter on Clusters

« Marshall offered the underlying principles for
cluster formation

— through his original idea of specialised ‘industrial
districts’ I.e. “concentration of small businesses of a
similar character in particular localities” (1890; 1966,
p. 230).

e Porter’'s (1990) book “The Competitive
Advantage of Nations”
attributed with revival of cluster theory.
 Diamond of Competitive Advantage model,

— One of the most important ideas in Porter's overall
regional competitiveness theory is

— the concept of clusters.




Diamond Model of Competitive
Advantage for Nations

Firm Strategy,
Structure, and
Rivalry

Factor
Conditions

Related and
Supporting
Industries

Source: Porter (1990)
@) oxford
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\Justification for Relationship

« Porter explains how clusters affect competition
In three broad ways:

— First, by Increasing the productivity of
companies based in the area;

— second, by driving the direction and pace of
Innovation; and

— third, by stimulating the formation of
new businesses within the cluster.




\Justification for Relationship

European Commission study (2008):

* In many countries cluster efforts
emerged out of SME policies and thus
cluster efforts tend to focus on smaller
companies and start-ups.

 |ItIs also popular to associate innovation
with entrepreneurship as well as with
clusters.




Justification for Relationship

o Stinchcombe (1965): Clusters help to overcome the “liability of
newness’” that new firms face due to new roles to be learnt,
unknown work force, lack of ties with customers and suppliers, and
lack of other resources.

e Porter (1990): Alluded to the lower entry and exit barriers in clusters
due to reduced uncertainty in terms of price, cost, and other norms
and practices of doing businesses.

e Krugman (1991): External economies and the resulting demand
effects within industrial clusters benefits the creation of new firms
because proximate customers not only increases the likelihood of
sales but also minimises transportation costs.

 Rocha and Sternberg (2005): Vertical disintegration within the same
region creates new demands and reduces transactions costs,
therefore fostering the creation of businesses.

oxford
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\ Justifi

Positive externalities

Shared resources and availability
Lower entry and exit barriers
Lower transaction costs
Institutional support
Avallability of capital
Knowledge spillovers
Common skilled labor pool
Closer relationships

10. Splnoffs

11.Large market size

12.Legitimacy
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\ Counter-Justification

Mature and intense competition
Proprietary clout of large firms

Large firms have established linkages
Barriers to entry for SMEs

Depletion of shared resource pool
Difficult to access small-scale capital

Culture of long-term secure employment that
favors large established firms

N o Ok bR
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Research Approach

Table 3.1 Components of Research Process Adopted for this Study

Research Process

Research Philosophy

Research Approach

Research Strategy

Time Horzon
Data Collection
Aethod

& oxford
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Adopted for this study Versus not adopted ><
Positivism Realism, Interpretivism
Deductive Inductive

Survey (based on secondary  Experiment, Case Study,

data conducted by GEM, Grounded Theory,

Eurostat, ECO, ONS) Ethnography, Action
Research

Longitudinal Cross-sectional

Secondary Data, Literature Sampling, Observation,
Review, [and later in doctoral Interviews

work ethnographic

observation and interviews)

Adapted from Saunders, Lewis, and Thornhill (2003)



AN

« CLUSTER: A geographically proximate group of
firms and associated institutions in related
Industries (porter, 1988), linked by economic and
social interdependencies (Rocha, 2002).

« ENTREPRENEURSHIP: As “the creation of new

organizations” (Gartner, 1989, p.62; cf. Drucker, 1985;
Reynolds and White, 1997)
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Total early-stage Entrepreneurial Activity
Potential Nascent wWner-manader of Owner-manager of
entreprengur: > entrepreneur: “;‘ S fr*n-l" an established
knowledge and involved in setting ED- 15 *d'ﬂars E:HhI::Il firm (more than
skills up a business S i ! 3.5 years old)
Conception Firm birth Persistence

GEM TEA combines an estimate of

1) the proportion of the working age population (18-64) that are trying to start a
new business for themselves, including self-employment, or for their employer
(intrapreneur) which they will own in whole or in part (potential and nascent
entrepreneurship), and

i) the proportion of the working age population that are managing their own new
business that has been paying wages for at least three months but less than
three and a half years (new business ownership).

oxford
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\ Data

1. Global Entrepreneurship Monitor:
WWW.gemconsortium.org;

2. European Union Cluster Observatory:
www.clusterobservatory.eu;

3. European Innovation Scoreboard:
WWW.proinno-europe.eu/metrics

4. Eurostat: ec.europa.eu/eurostat

5. UK Office of National Statistics:
www.statistics.gov.uk




\ EU Cluster Definition

 Based on cluster definitions developed at the
Institute for Strategy and Competitiveness,

HBS (Porter’s)

1. Size: if employment reaches a sufficient share of total
European employment.

2. Specialization: if a region is more specialised in a
specific cluster category than the overall economy
across all regions.

(Ell}ljl()?rlx?ellt. 11‘1 a regiog_in a category) / (Total e:_'.t.npl(:)ynilenl 111 a reg___l;ion} 2
(Employment in a category in Europe) / (Total employment in Europe)

3. Focus: If a cluster accounts for a larger share of a
region's overall employment.

=) oxford
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EU Cluster Mapping

Home

Data Type Region

Cluster Mapping Statistical Clusters

# Select Data Type

Cluster Organisations

Library map table

Classroom

Mews Archive

All regional clusters in United Kingdom

Legend:

Help - Instructions

Methodology 3 stars

Jain the Observatory 2 stars

Contact

About the Observatory

18 Hata @2010 Tele Afjas, Europ TEGMM—TM ﬂfujﬁé

Flease click on a star to see more information.

- blue background indicates that the cluster is situated in a region with high innowvation

OXfOI-d http://www.clusterobservatory.eu/index.php?id=&country ID=United
Kingdom&presentationselect=map
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EU Cluster Mapping

Cluster Mapping Database

Home
Data Type Region

Cluster Mapping

Statistical Clusters United Kingdom, all

» Select Data Type » Select countryfregion

Cluster Organisations

Library map table

Classroom
All regional clusters in United Kingdom

Mews Archive

Region Cluster category Employees Size  Spec. Focus Stars Innowvation Exports
Help - Instructions Inner London Finance 254 760 3.58% 2.77 10.71% ***  High  Very strong =
Methodology Inner London Business Services 186 696 4.32%  3.35 7.85%  *** High Strong F
Join the Observatory Outer London Transportation 117 606 1.91%  2.10 7.03%  *** High Strong
Outer London Business Services 105 373 2.44%  2.68 6.30%  *** High Strong
Contact Berks, Bucks and Oxon Business Services 73 865 1.71% 2.87 B.73%  FFF High Strong
About the Observatory Surrey, E and W Susszex Business Services 66 558 1.54% 2.51 5.88% @ *** High Strong
Berks, Bucks and Oxon Education 61 200 1.72% 2.89 5.57%  ¥*% High A
Greater Manchester Business Services 54 394 1.26% 2.00 4.69%  *** High Strong
Beds and Herts Business Services 53 807 1.25% 3.10 7.26%  **% High Strong
Hantz and I=le of Wight Business Services 50972 1.18% 2.62 6.14%  *¥** High Strong
| | Gloucs, Wilts and M Som Business Services 50531 1.17% 2.05 4.82% @ *** High Strong
Berks, Bucks and Oxon IT 45 071 2.19% 3.68 4.10%  *** High Weak
Leics, Rut and Northants Business Services 39 395 0.92% 2.31 5.41% @ **=* High Strong
E Anglia Education 38 150 1.07% 2.07 4.00%  *** High NSA
W Midlands Automotive 37913 1.46%  2.26 3.20%  ¥*% High Weak -
Innowvation: Data is for region, regardless of cluster category. Based on 2006 European Regional Innovation Scoreboard, MERIT
Fyxnnrts: Nata iz natinnal exnnrt data for the cluster catennry. renardless nf reninn. Razed nn Internatinnal Cluster

http://www.clusterobservatory.eu/index.php?id=&country ID=United

OXfOI' Kingdomé&presentationselect=table
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\ EU Innovation Scoreboard

 The EIS attempts to benchmark the innovation
performance of Member States drawing on

— statistics from a variety of sources,
— primarily the Community Innovation Survey.

e |ncludes:

— knowledge creation ; intellectual property
— Innovation activity by firms and expenditure
—  product and process innovation

— innovation activity and expenditure

— effects of innovation

— innovation co-operation

—  public funding of innovation, etc

) oxford
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\ Quality of Datasets

" 4

e European Commission report (2008) claims that

— for the first time, the European Cluster Observatory
provides a quantitative analysis of European clusters

— based on a fully comparable and consistent
methodology across all EU countries.

« From GEM, a comparable TEA index emerges
from all individual national surveys (over 60)

— which are painstakingly validated and harmonized
Into one master dataset (GEM, 2008).

EAEZY SAID BUSINESS SCHOOL




\ Unit of Analysis & Measurement

&

Unit of Analysis:
UK 37 NUTS2 - Regions

Units of Measurement

Individual /

Regional
TEA

_ Independent variables
Dependent variable

High
Innovation

Low
Innovation

‘ Sources of data: Global Entrepreneurship Monitor; Office |
of National Statistics; European Cluster Observatory;,
European Innovation Scoreboard; EuroStat.

LB SAID BUSINESS SCHOOL




TEA % In
UK NUTS
2 Regions

tearate
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Thiswork &5 based on data prov ided through ECINA UKBORDERS with the sipport of the
ESRCamd N5 amd sses bound ary materil which is copyright of the Crown.

Figure 3.2 TEA rates of NUTS 2 regions in the UK, pooled 2002-2008

OXf OI'd (source Levie and Hart, GEM UK Report 2008)
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Figure 3.8 TEA estimates and 95% confidence intervals for NUTS 2 regions of the UK
for pooled 2002-2008 (source Levie, Hart, and Anvadike-Danes, 2009)
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Model for Study

(H1) The level of entrepreneurship of regions with

Industrial clusters is higher than that of regions with fewer or no
(H2) the level of entrepreneurship of regions with more

innovative clusters is higher than that of regions with
less innovative clusters

Inter-firm

H1

network Entrepreneurship

i Clusters

A 4

H2

Institutional
network

\ 4

External
network

Innovation

oxford
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Entrepreneurial GEM variables of interest:

. summarize TEA02030405060708 TEAUKNuts2 suskill0208rebal knowent0208rebal Fe
> arfail0208rebal age genderl UKoccup02030405060708

Variable Obs Mean Std. Dev. Min Max
TEA0203040~8 72313 .0522174 2224668 0 1
TEAUKNuts2 72282 .0542746 .0098768 .03525 .09406
suskil1020~1 41464 .4714692 .4991914 0 1
knowent020~1 41464 2413419 .4279023 0 1
fearfail02~1 41464 .3490498 .4766755 0 1
age 72313 42 _.13993 12.23672 18 64

genderl 72313 .4078381 .4914362 0 1
UKoccup020-~8 71907 2.102341 1.675716 1 7

Cluster related UK NUTS2 variables of interest:

. * Cluster related regional variables

. summarize clusterstarsEU PopDens2004
> 006 InnovlevelEU

Employees i1ncpercapita Unempl2005 RISz

Variable Obs Mean Std. Dev. Min Max
clustersta-~U 72282 6.321173 2.848122 2 16
PopDens2004 72282 625.8008 1377 .345 8 9210.368
Employees 72282 128480 123618 22326 826093
incpercapita 72282 16823.89 1847 .887 15074.49 23382_77
Unemp 12005 72282 4_62921 1.039381 2.4 7.764856
R1S2006 72313 .5255251 .0891288 .41 .72
InnovlevelEU 72282 .4872444 .4998407 0 1

oxford
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Exploratory Graphs UK

Ave NUTS2 TEA over cluster stars

UK NUTS2 ClusterStars over Innovation Level
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\ UK Main Model Result

H1: A one unit Increase In cluster-stars leads to a
Increase In the log-odds of TEA (p=0).

1.03

Logistic regression Humber of obs = 41220
LR chiz{132 = F1LE. 84

Prob > chiz = 0. (CeCee

Log Tikelihood = -7542.9554 Pseudo R2 = 0.1731
TE &0 2030408 0dds Ratio std. Err. 2 Pz [958 Conf. Interwall
suskillozom~] ¥ 2070449 =-501223 2t - 40 I (ChOeCd 6. 25868 2 §.28053
knowentoz20~] 2= 4402 = 1 10 2 19.9EK I (ChOeCd 2. 2402 2. b 4668
fearfailoz~] = S0 SOCE -O02FESE1L -12.41 IO (CCR(R -4H4915 «-EEBEF2EF
gqenderl 1.585818 = 078 708 2 9.2 I (ChORN 14358148 1. 7478 36

age 1. 125 -0163153 | . I (ChOeCd 1. 0649 308 1.133271
agesquared =998 7348 = 01 750 -7F.07 I (ChOeCd =998 354 2 9990855
clusterstand 1.033407 - OFE W6 4. 50 IO (CCR(R 1.018 735 1. 0820
_TUEaCCupnz 1.59 7856 = 0 ¥ 346 F= 70 I (RN 1418054 1.8500417
_TUEacCCupas3 - 405H -0F16/%E -4. 58 I (ChOeCd - JFF6EL - 6582071
_TUEaCCuUp g - OFE42] -DH3IFILE -F.47 I (ChOeCd =137F4L =3136171
_TIUkaccuping - B4L IL4R = 1143966 - 2. 59 0. D - 3618152 =828 16
_TUEaCCuUpOnG 60712 00§33 7 -J. 08 0. 002 =453 7 e Ly
_IUkocCcupny 1.024133 12277 0. 24 O. 810 = B 146 204 1.300133

Nagelkerke R
squared = .206

Hosmer &
Lemeshow test
statistic Chi-
square = 8.94,
p=0.3477

Overall
percentage
predicted correctly
=79.7 %

H2: Neither the Innovation variable or the Regional
Innovation Score was significant to TEA (p=0.287)

oxford
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Population

82,329,758 (July 2009 est.)

61,113,205 (July 2009 est.)

Unit of Analysis

97 Planning regions

37 NUTS2

No. of Clusters

237
(Rocha & Sternberg, 2005, p.276)

143

(European Cluster Observatory)

NoO. 29,633 (2001-2003) 41,220 (2002-2005)
Respondents

Total 4.5 (‘'04) 6.3 ('04)

Entrepreneurial | 5.4 ('05) 6.2 ('05)

Activity 4.2 ('06) 5.8 ('06)

Statistical Bi-variate and Multiple Bi-variate, Multiple regression
models regression OLS Fixed and mainly Logistic regression,

Effects

but also GLLAMM and random
intercept logit model

Significant

Significant




GERMANY UNITED KINGDOM

Clusters & Entrepreneurship Relationship in  Clusters & Entrepreneurship Relationship

Germany: Highly Significant in the UK: Highly Significant***

H1: The level of entrepreneurship is H1: The level of entrepreneurship of
lower in regions with industrial regions with clusters is higher than
agglomerations. (t=-0.01; p<t=0.50; not that of regions with fewer or no
significant); clusters.

H2: The level of entrepreneurship is UK: A one unit increase in the
higher in regions with clusters as number of cluster-stars leads to a
compared to entrepreneurship in regions 1.03 increase in the log-odds of Total
with industrial agglomerations. Entrepreneurial Activity (p<t=0.001)
(t=2.25; p<t=0.013); H2: The level of entrepreneurship of

H3: Entrepreneurship in regions with regions with more innovative clusters

clusters with external networks is higher is higher than that of regions with less
than entrepreneurship in regions without innovative clusters.

clusters with external networks. UK: Neither the Innovation variable
(t=2.67; p<t=0.004). or the Regional Innovation Score

~2 A Rocha and Sternberg (2004) were significant to TEA (p<t=0.287)
) Oaruru
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AN

 Merged different datasets.
e Logistic regression.
e Multi-level modelling.

 Pooled dataset of 2002-2005; larger UK
sample.

 Innovation explored.

¥EC>" SAID BUSINESS SCHOOL



AN

A multiple regression model result differed slightly
from the more defendable logistic regression
model result,

=> the latter showing there is a positive impact
of clusters on entrepreneurship.

However, the effect of more innovativeness among
clusters to entrepreneurship was not found to be
significant.

KA SAID BUSINESS SCHOOL




AN

= Next steps:

o Cluster types based on inter-firm and external networks.
o Small world networks.

e Large firm dominated clusters.

e Cultural theory typology (Douglas 1978, Thompson et al
1990)

o Effect on High Growth vs Low Growth TEA

o Cluster industry sectors and TEA sectors

e Migration (churn of peopie)

o Opportunity Perception

* Business Structure Database IDBR

= oxford
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e Cultural theory typology applied to organizations in clusters
(Douglas 1978; Schwarz and Thompson 1990)

Grid-group cultural model

Many and wvaried
interpersonal
differences
Eiglel
Significant similarity
between people

Weak bhonds

between people

GFoLE

Strong bonds
between people

Fatalism

Collectivism

Individualism

Eqalitarianism

Figure source: http://changingminds.org/explanations/culture/grid-group_culture.htm

=) oxford
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Entrepreneurship Related
(source GEM UK)

STATA variable names

Inclusion / Exclusion in Model

Total Entrepreneurial Activity TEA02030405060708 Dependent variable used in Logistic Regression (main analysis)
(nascent or new entrepreneurs) No activity=0;

Yes activity=1
TEA average for each UK NUTS 2 | TEAUKNUTS2 Dependent variable used briefly to explore Multiple Regression (not

region in %

conclusive)

Innovative Total Entrepreneurial
Activity (nascent or new
entrepreneurs)

TEAInnov0208
No activity=0;
Yes activity=1

Dependent variable used briefly to explore H2 (not conclusive;
extremely rare event)

Have skills to start a business in

suskill0208rebal

Included; significant

sample rebalanced for attitudes No =0; Yes =1
Know an entrepreneur in sample knowent0208rebal Included; significant
rebalanced for attitudes No =0; Yes =1
Fear failure if start a business in fearfail0208rebal Included; significant
sample rebalanced for attitudes No =0; Yes =1
Gender genderl Included; significant

Female =0 Male =1

Age: exact age at time of interview
in years

age

Included + its squared transformation; both significant

UK occupation standardized

UKoccup02030405060708
Categorical

Included; significant

Cluster Related (ECO)

STATA variable names

Inclusion / Exclusion in Model

Sum of cluster stars allocated for all
clusters in each UK NUTS 2 region.

clusterstarseU

Most important independent variable. Included and found to be
marginally significant

No. of persons per km square. PopDens2004 Excluded due to insignificance or led to insignificance of clusterstars
(Source: Eurostat)

No. of employees in all clusters in [ Employees Excluded due to multicollinearity (see section below)

each UK NUTS 2 region.

Unemployment rate in 2005 (%). Unempl2005 Excluded due to insignificance or led to insignificance of clusterstars

(Source: Eurostat)

Disposable income, by UK NUTS 2
region, 2004 (Euro per person)

incpercapita

Excluded due to insignificance or led to insignificance of clusterstars

Innovation level InnovlevelEU Excluded due to insignificance or led to insignificance of clusterstars
Medium=0 High=1
Regional Innovation Scoreboard R1S2006 Excluded due to insignificance or led to insignificance of clusterstars

awarded by EU in 2006

SAID BUSINESS SCHOOL




GLLAMM
Model
for H1

oxford

SAID BUSINESS SCHOOL

. xi: gllamm TEA02030405060708 suskill0208rebal

> esquared clusterstarskEU i.UKoccup02030405060708,

knowent0208rebal
i ( NUTS2CODE)

fearfail0208rebal genderl age ag

i .UKoccup0203~8 __IUKoccup02_1-7 (naturally coded; _l1UKoccup02_1 omitted)
Iteration O: log likelihood = -25302.672 (not concave)
Iteration 1: log likelihood = -1082.184 (not concave)
Iteration 2: log likelihood = 2293.1999 (not concave)
Iteration 3: log likelihood = 2704 .208
Iteration 4: log likelihood = 2848.3181
Iteration 5: log likelihood = 2915.8185
Iteration 6: log likelihood = 2916.0346 (not concave)
Iteration 7: log likelihood = 2916.0346 (not concave)
Iteration 8: log likelihood = 2916.0346 (not concave)
Iteration 9: log likelihood = 2916.0346 (not concave)
Iteration 10: log likelihood = 2916.0346
number of level 1 units = 41220
number of level 2 units = 37
Condition Number = 14866538
gllamm model
log likelihood = 2916.0346
TEA0203040~8 Coef. Std. Err. z P>]z] [95% Conf. Interval]
suski 11020~1 .0753823 .0023694 31.81 0.000 .0707382 .0800263
knowent020~1 .0640944 .0026819 23.90 0.000 .0588379 -0693509
fearfailo2-~1 -.0305968 .0023693 -12.91 0.000 -.0352405 -.0259531
genderl .0234625 .0024754 9.48 0.000 -0186109 .0283142
age .0043003 .0006895 6.24 0.000 -0029489 .0056517
agesquared -.0000562 8.31e-06 -6.77 0.000 -.0000725 -.0000399
clustersta~U -0018356 -0003892 4.72 0.000 -0010729 -0025984
_1UKoccup0~2 -020939 -0032079 6.53 0.000 -0146516 -0272264
_1UKoccup0~3 -.0169406 .0045783 -3.70 0.000 -.0259139 -.0079673
_lUKoccup0~4 -.0238635 -0050191 -4.75 0.000 -.0337006 -.0140263
_1UKoccup0~5 -.018833 -0072946 -2.58 0.010 -.0331301 -.0045359
_1UKoccup0~6 -.0166137 -0062317 -2.67 0.008 -.0288275  -.0043999
_1UKoccup0~7 .00047 .0055859 0.08 0.933 -.0104781 .0114182
_cons -0395976  3.593449 0.01 0.991 -7.003434 7.082629

Variance at level

1

.05073528 (.0003534)

Variances and covariances of random effects

***level 2 (NUTS2CODE)

var(l):

.0461535 (2.8641963)



¥ Mow compare with relogit

¥1: relogit TEAQZO030405060708 =suskill0208rebal
clusterstarseEd . UEOCCUp020304050A80708

> Brebal genderl age
Cnaturally coded; _IUkoccup(2_1 omitted)

T.UKOCCUp0203~8

_IUKDCCup02_1-7
(31093 missing values generated)

knowent 0208rebal

feartailo2C

Corrected logit estimates Mumber of obs = 41220
Robust
TEADZO3040~5 Coef. std. Err. z =5 -l [9%% Conf. Interwal]
suski11020-~] 1.994199 - 0692 864 28.78 0. 000 1.858400 Z2.1299498
knowent020-1 9010131 50074 20,02 0. 000 - 8128002 - 989226
fearfailoz-] —-. 6742792 -055282 -12.20 0. 000 —. 78263 —. 5659285
genderl -4329401 0506312 B.55 0. 000 3337048 -3321755
age —. Q075696 0019341 -3.91 0. 000 —-. 0113604 —. 0037789
clustersta-~u 0332857 0074775 4.45 0. 000 -1 863 0470473
_IUukoCcupd--2 -43B0OBEA - 0619154 7.08 0. 000 -3167365 - 5594403
_IUkoCcupd--3 —. 6815125 -1440542 —4_73 0. 000 —. 9638437 —.30901714
_IukocCcupd-<4 —1.82309095 2072714 —8. 80 0. 000 -2.230239 -1.41775
_IUkoCcupd--5 —.H3 88614 2073594 —4._05 0. 000 -1.245278 —.4324445
_IUkoccupl-~a —_ 5097746 -1599252 —3.149 O_ 004 —_B23I2223 —_1853260
_IUKOCCupO--7 —. 0005299 1171986 —0.00 0. 9945 —. 230235 -2291752
_Cans —4.433084 202775 —-36.86 0. 000 —4 . 668823 —4.197344
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Random-effects logistic regression Number of obs = 41220
Group variable: NUTS2CODE Number of groups = 37
Random effects u_i ~ Gaussian Obs per group: min = 165
avg = 1114.1

max = 6034

Wald chi2(13) = 2068 .58

Log likelihood = -7541.6949 Prob > chi2 = 0.0000
TEA0203040~8 OR Std. Err. z P>]z]| [95% Conf. Interval]
suskil1020~1 7.178688 -4996218 28.32 0.000 6-2633 8.227861
knowent020~1 2.446407 -1099799 19.90 0.000 2.240074 2.671746
fearfail02~1 .5015835 .0279631 -12.38 0.000 -449665 .5594965
genderl 1.590458 -0790399 9.34 0.000 1.442848 1.753169

age 1.101084 -0163391 6.49 0.000 1.069521 1.133578
agesquared .9987301 .0001791 -7.09 0.000 .9983792 .9990812
clustersta~U 1.034629 -0096526 3.65 0.000 1.015882 1.053722
_lUKoccup0-~2 1.599048 -0974637 7.70 0.000 1.418991 1.801951
_lUKoccup0-~3 .4953712 .0716466 -4.86 0.000 -3730952 .6577212
_lUKoccup0~4 -2079362 .0438049 -7.46 0.000 .1375978 .3142307
_lIUKoccup0~5 -5436513 -114084 -2.90 0.004 -3603278 -8202441
_lUKoccup0~6 .6083998 .0984742 -3.07 0.002 .443012 .835531
_lUKoccup0~7 1.029368 .122938 0.24 0.808 .8145381 1.300859
/1Insig2u -4._.709306 -8618542 -6.398509 -3.020103
sigma_u -0949264 -0409064 -0407926 -2208986

rho -0027315 -0023478 -0005056 -0146155
Likelihood-ratio test of rho=0: chibar2(01) = 2.53 Prob >= chibar2 = 0.056
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. xi: =w regreszs TEAUKNuts2 PopDens 2004 suskillozosrebal knowentoz0srebal fe
» arfailoz2iErebal incpercapita Unempl2008 clusterstarsEU RIS2006 InnowlewelEU g
» enderl age 1.UK0CCUpO2030405060705, pri.06)

T.UEOCCUpO203~G _IUKoccupoz_1-7 rhaturally coded; _IUKoccupOz2_1 omitted)
begin with full model
p = 08992 »= 0,0600 removwing _TUKoccupO2_§
p = 0.8381 »= 0.0600 removing _TUKoccupOz2_z2
p = 0.5026 -= 00,0600 removing _TKoCcupD2 6
p = 0.5038 »= 0.0600 removing _TKoCcupO2_3
P = 0.3910 >= 0.0600 removing _TRoCCupD2_4
p = D.383% >= 0,0600 removing Fearfailo208rebal
p = 0.2870 »= 0.0600 removing _TKoccupO2_7
SOUrCe 55 df M= Number of obs = 41220
Fi 10, 41209) =10174.53
Model] Z= 30338149 10 .X03X5149 Prob = F = . e
Residual 1.17589036 41200 .OODO2E53IL R-squared = 0.7117
847 R-squared = 0O.7117
Total 4.0791784 41219 (AE963 Root MSE = 0534
TEAUKNuUt=2 Coef. std. Err. t Prlt] [95% Conf. Interwall]
Fophens 2004 4. Fie -6 3. Fle-048 1249 . 06 0. e} 4. Fle -G 4. 46e -6
suskil1020~] » (i 277G » (RRAIEE 2 E.0F 0. e} « 01635 « (038 58
knowento2on] = (R0 2 F46 = (kG 6 JF. 64 I iRl = 011 - O350 2
age 7. 56e -6 2. 17e -6 3. 449 0. e} 3. 31le-06 R E
incpercapita 2. 118 -6 3. 12e-04 BF.61 0. R0 2058 -6 2« 1 7e -6
Unemp1 2005 -« 8197 «NNEe -123.58 0. R0 -« ED6 2 - 7433
clusterstand -« (NGBS 7 - 41 -47. 33 0. e} - (NGO 33 — o (000G 35 2
RIS 2008 w OG22 349 « (R0 031 F.87 0. e} « HE 56 0131
InnowlewelEU w (TR0 G004 « (R0 2 6. 16 0. e} « R E02 = (R0 OG
genderl - - (01 185 = (R4 7 -2.17F 0. O30 = o RO 2 — o (117
_COns - 038 258 7 w R4 1 86.73F 0. e} 0373041 0301233
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