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Abstract :

Today the acquisition of new information systems and technologies alone are not gain an
organization a sustainable competitive advantage, this reason make the organizations have
been thinking seriously about how they can manage their information systems and
technologies to adapt their strategies and functions with speedy information technology
changes, as well as the adaption of their information systems and technologies to
environmental changes. Now, more precisely, the organization needs to achieve strategic
alignment of information systems and technologies.

Strategic alignment is not a modern concept when we talk about it we are talking about the
process of fit, matching, integration, linkage, congruence, harmony, balance, fusion,
coevolution and other concepts that have developed in different context.

This study tries to prove that strategic alignment (intellectual alignment, operational
alignment, cross-domain alignment, business alignment, information system alignment)
achieved in Algeria enterprises under study can effect on the effectiveness of their
information systems as well as their effect on the performance of these enterprises. After
the statistical analysis, the study revealed that there is a positive effect with a low degree of
impact of strategic alignment on the effectiveness of information systems and on the
performance of Algeria enterprises.

Keywords : business strategy, information systems strategy, intellectual alignment,
operational alignment, cross-domain alignment, business alignment, information system
alignment.
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Source : Charles W. L. Hill & Gareth R. Jones & Melissa A. Schilling, Strategic
Management: Theory, 11" ed, Cengage Learning,USA ,2014, p63.
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Source(<i<ak) : Charles W. L. Hill & Gareth R. Jones & Melissa A. Schilling, Strategic
Management: Theory, 11" ed, Cengage Learning,USA ,2014, p9%4.
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% Statista, https://www.statista.com/statistics/494700/worldwide-share-hardware-spending/, 26/11/2018.
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source:James A. O’Brien & George M. Marakas, Management Information System, 10th
ed. McGraw-Hill/Irwin, New York, 2011,p31

'Hitesh Gupta, Management Information System, international book house PVT.ITD , New Delhi, India,

2011, p 18.
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source(<i»ak): Kenneth & Jane Laudon, Management Information Systems "
managing the digital firm", Pearson Education, twelfth edition, 2012, p 18.

! Rebert Reix et autre, Systémes d'information et management des organisations, Vuibert, 6¢ édition,

2011, pp 4-7



Cilaglaal) Linslyily plis dunsilind || A el H

sl 2l ¢ ilegleall eyl b ABiially cilegleal) adail DA el odlel JSEN maasy

Al Jalail) 8 sladY) o 2Ly (Sars ¢ caskaiill anill )yl

Slaglaall a2l Yl

ol sSE Jing il eadiddl Cilashed) 55 sa lasted) i e oyl gl ey
Lisdsa Lgagdi L3 JS3 b Bavae (068 o) oty Y] 8 (g 22D ALE Cilasladl)
o Jal daphay aglee oY ehadl Jd o lealadind (Say DL el ) s Vag
Nepertiine olu e DA o3 g o) (Sl

aany 4 ) Ji L Al alas " ga Jiaill J.C Abriccawa :(representation)Jiiail) aggda .1

O (sSE Bygeall oy Adall alladl (e 3y5a s Jiall 03] "CLAEY ) Clad gill (e Ao sana
Al il gl Al ey 5 clalss P Ge L) Slaill S @l

Loslaall o dluilad)l o

D) e e glaall Jaliiy peany 3 JLaiY) @

aatliag 7 3lad aifll dpntll @

padlll Jia o fars A e laldie) Jieall QLS Calingy e o o3 Jiiad Liad Jiailly

Sl O3 sl s gole ana Jiay Of 5 Calisall ¢ 3yl (Jranl) z3sail Wy apidall

sy oy LAE) pavaall GlilaalS dae pseie dia of S Cadigll i Bas Jie o

IS8 A edliall st 5 eV e dagied Ji S ST s a5 21 Capla e U

: I SN 8 mamse st Lo e Uar 05 o deaty Jay lalade

LA £ Uy (3-2) sl

Al e Acalall Aok el

=155 2y S ety

[ i |

alled & PRI N

W o
[——— e v

[y

(W) Jdat gi 5 gadh

source(-i_»ak): Rebert Reix et autre, Systémes d'information et management des
organisations, Vuibert, 6e édition, 2011,p11

! Robert Reix et autre, Systémes d'information et management, 7¢ édition, Vuibert, Paris, 2016, p8-9.
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source(« »a%): Sauter, Vicki Lynn, Decision support systems for business intelligence,
John Wiley & Sons, Inc, New Jersey, nd ed, 2010, p393.
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'Rebert Reix et autre, OP.Cit, pp 17-18
James A. O’Brien & George M. Marakas, Management Information System, 10th ed, McGraw-Hill/Irwin,

New York, 2011, p 393.
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! Rebert Reix et autre, OP.Cit, p 27-29.
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= 1 Zas .
el = Ealay)

source(=»a%): James A. O’Brien & George M. Marakas, Management Information
System, 10th ed, McGraw-Hill/Irwin, New York, 2011, p13

2 1) laglaall alas Caia O’Brien of JSall (ye JaaSLal
Glasleall (40 A glia dcgana i :(Operations Support Systems)cildead) asa alai .1
oo lealatind Sy Al Cilasheall Juadl j55 Y Ll lld aag ¢ oalalls A2l aladind]

'Kenneth & Jane Laudon, Management Information Systems " managing the digital firm", Pearson
Education, twelfth edition, 2012, pp 19-20
* James A. O’Brien & George M. Marakas, OP.Cit, pp 13 — 15.
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Mame To government agencies
Address daa gSatl eSS BN N
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ad 30 ) Lokt
Payroll data on master fle S e 2l '

TR | R X RS VU [P [P L VY

source(<»a%): Kenneth & Jane Laudon, Kenneth & Jane Laudon, Management

Information Systems " managing the digital firm", Pearson Education, twelfth edition,
2012, p 46.
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i Ly ekl JIgy ) o o oS Glels gl TPS asay aded dakiiall laa 4585

N ddaiiyall (55381 ciladaidl

'v.s. Janakiraman, K. Sarukesi ,Desion Support System, Prentice-Hall of India, New Delhi,2008, p21-22.
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source(i_»a%): Kenneth & Jane Laudon, Kenneth & Jane Laudon, Management
Information Systems " managing the digital firm', Pearson Education, twelfth edition,
2012, p 47
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! James A. O’Brien & George M. Marakas, Op.cit, p46.
2 Kenneth C. Laudon & Jane P. Laudon, Essentials of Management Information Systems, Pearson,

Twelfth Edition, 2016, p 475.
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! Dave Chaffey & Steve Wood, Business information management : improving performance using
infomation systems, Financial Times/ Prentice Hall, 2004, p 274.

? Joe Peppard & John Ward, The Strategic Management of Information Systems: Building a Digital
Strategy, John Wiley & Sons, 4th Edition, 2016, p32.

’ Dave Chaffey & Steve Wood, Op.cit, p180.

* Dave Chaffey & Steve Wood, Op.cit, p182.
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Administrative Coordination and Support Services
Collaborative Waorkflow Intranet
Human Resources Management
Suppaort Emplovee Benefits Intranet
Processes Technology Development
Product Development Extranet with Partners
Procurement of Resources
8 e-Commerce Web Portals for Suppliers
Inbound Outbound Marketing and Customer
Logistics Operations Logistics Sales Service
Primary | Automated Compiiter Ghiiline Customer
Business Just-in-Time Aided Point-of-Sale Targeted Relationship
Processes Warehousing Flexible and Marketing Management
Manufacturing Order
Processing

source: James A. O’Brien & George M. Marakas, Management Information System,
10th ed, McGraw-Hill/Irwin, New York, 2011, p75.
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Source(<i»<ak): Michael E. Porter & Victor E. Millar, How Information Gives You
Competitive Advantage: The Information Revolution Is Transforming the Nature of
Competition,Op.Cit ,p 88.
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! James A. O’Brien & George M. Marakas, OP.Cit, p75

? Michael E. Porter & Victor E. Millar, How Information Gives You Competitive Advantage: The
Information Revolution Is Transforming the Nature of Competition, in James M. Matarazzo and
Suzanne D. Connolly, Knowledge and Special Libraries, Butterworth-Heinemann, 1999, p88.

? John Ward &Joe Peppard, Strategic Planning for Information Systems, Third Edition,John Wiley & Sons

Ltd, England, 2007, p262.
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’B.Ravindranath, Decision Support Systems and Data Warehouses, New Age International(P) Ltd, pp 128-
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*Pascale Zaraté, Tools for Collaborative Decision-Making, ISTE Ltd and John Wiley & Sons, Inc, UK,

2013, pp 57-59.
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James Yao, John Wang, Ruben Xing, June Lu, Group Support Systems: Tools for HR Decision Making,
Proceedings of the Third European Academic Workshop on electronic Human Resource Management,
Bamberg, Germany, May 20-21, 2010, CEUR-WS.org/Vol-570/ , pp. 400-409.
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'T. Kanichides & C. Kimble, Executive information systems: A framwork for thier development and

user, university of york, England, 1994,2p.
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'Vicki L. Sauter, OP.Cit p 399-400.

*Efriam Tureban, Decision support and expert systemes: management support systems, Macmillam,
USA, 1993, p 394.

*Meal & Lesley, EIS: Sharpening The Excutive's Compettive Edge?, Accountancy,1990, Vol

106 , p125.
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'Anil Kumar, Global Executive information systems: Key Issues, Garland Publishing Inc, N.Y, 2000,

pp 5-7.
> Mir Mohammad Azad & Mohammad Bin Amin & Alauddin, OP.Cit p 108.
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Source(<i»<k): Simona Elena Dragomirescu, Daniela Cristina Solomon, The Role of
The Performanace Dashboard In The Management of Modern Enterprises,
Economics Edition, No 18, 2013, p 168.
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'Harold R. Kerzner, Project Management Metrics, KPIs, and Dashboards: A Guide to Measuring and
Monitoring Project Performance, John Willey & Sons, Inc, New York, USA, 2013, pp 245-249.

% Simona Elena Dragomirescu, Daniela Cristina Solomon, The Role of The Performanace Dashboard In
The Management of Modern Enterprises, Economics Edition, No 18, 2013, p 168.
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Source: Simona Elena Dragomirescu, Daniela Cristina Solomon, The Role of The
Performanace Dashboard In The Management of Modern Enterprises, Studies and
Scientific Researches. Economics Edition, No 18, 2013, p 171
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'Simona Elena Dragomirescu, Daniela Cristina Solomon, Op.cit, pp 168-173.



th&d\lﬁ;jﬂ‘gehamw\ || (PG Juadl) ”

(Data Warehouse and Data mining) Ul ¢ cuiil) 5 Glibal) £ agiva 10N Guilaal)
Gilaslea 5))3Y 3118 (Data mining )bl e caiiilly Ul & 3 s pllacas Ll @l
pe Cioh 8 A ang o LS Cijlee LK) sl o) adsiall (e o dalaial
e oagie JS0 ekl 8 cdd] Cleglaall Laglsi€y cililall aclgds 1960 i .yl
il sk Cand) i LS dyghg yskaia bl achd ks 1) Ailad) culal)l Aalles Aol
AEdle clily aold ada ) deny 4Kl @lily aold g 1970 @by 8 bl aol@
e Ukl ) Joasll d550y dagpe A3l o Cllal) 2ol gaddive Jias LS 35k
e D lebeall dalladd Aled Jilas Crals LS cardivnall cilgalss (SQL )dlxins) 4l Pla
Gy 31018 ZED)) Claagd s oty adll Joill skt & € s Y (OLTP)wi 5|

L) e 58 LS Aallaas g Lafind (a3

libd) £ 3 gia Yl

AlelSie Ao gene Ll o cll) ¢ o5iue William Inmon <ayey sclibad) @ dgiun iy gl .1
dilaie UL (e 32n5 JS Can LAl el decas psasall gai dgase calilll el
!iaile cililys (Atomic Data )ind clily e Ul g 3 gine s5iny i) Alaal,

Glilal) £ agiaa allai :(17-2)Jsi

- _ s S
ETETI P Uilas as1 98

Al il e glmeall i e i //

ans m{ 0] E% E% pa—

P e I R N paa
\ sarenousing

== = ud,ﬁ: -

source(-i_»ak): Rebert Reix, Systémes d'information et management, 6¢ édition,
Vuibert, Paris, 2012, p 146.
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'W. H. Inmon, Building The Data Warehouse, Third ed, John Wiley & sons, Inc, USA, 2002, p 389.
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'B.Ravindranath, Decision Support Systems and Data Warehouses, New Age International(P) Ltd, New

Delhi, 2003, p 147.
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Source: Chris Todman, Designing a data warehouse: in support of customer
relationship management, First Edition, Prentice-Hall, Inc, USA, 2001, p 324.
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'Chris Todman , Designing a data warehouse: in support of customer relationship management, First
Edition, Prentice-Hall, Inc, USA, 2001, p 324.
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source(-i_»ak): Jiawei Han & Micheline Kamber&Jian Pei , Data Mining Concepts
and Techniques, Third Edition, Elsevier Inc, USA, 2012, p 7
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'D. J. Hand & Heikki Mannila & Padhraic Smyth, Principles of Data Mining, Massachusetts Institute of
Technology Press, USA,2001, p1-2.

’Gordon S. Linoff & Michael J. A. Berry, Data Mining Techniques: For Marketing, Sales, and Customer
Relationship Management, Third ed, Wiley Publishing, Inc, 2011, p 2.
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Jiawei Han & Micheline Kamber&Jian Pei, Data Mining Concepts and Techniques, Third Edition,
Elsevier Inc, USA, 2012, pp4-7.

“Matteo Golfarelli, Stefano Rizzi, Data Warehouse Design: Modern Principles and Methodologies, The
Mc Graw-Hill Companies, inc, USA, 2010, p 9.

*Ralph Kimball, Margy Ross, The data warehouse toolkit : the complete guide to dimensional modeling,
Second Edition, John Wiley and Sons, Inc, USA, 2002, p 3-4.

“Daniel J. Power, What are advantages and disadvantages of data warehouses,
http://dssresources.com/faq/index.php?action=artikel&cat=&id=180&artlang=en.
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! James A. O’Brien, George M. Marakas, OP.Cit p 418
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Source(ial): James A. O’Brien, George M. Marakas, Management Information
System, 10th ed, McGraw-Hill/Irwin, New York, 2011, p 422.
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'JTames A. O’Brien, George M. Marakas, OP.Cit p 422
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source (“i»ak): James A. O’Brien, George M. Marakas, , Management Information
System, 10th ed, McGraw-Hill/Irwin, New York, 2011, p 425.
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"' Reza Khodaie Mahmoodi, Sedigheh Sarabi Nejad and Mehdi Ershadi, Expert Systems and Artificial
Intelligence Capabilities Empower Strategic Decisions: A Case study, Research Journal of Recent
Sciences, Vol. 3(1), January 2014, p 116.

* James A. O’Brien, George M. Marakas, OP.Cit p 425
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source (-»<ak): Rebert Rex et autre, Systémes d'information et management des
organisations, 6¢ édition, 2011,p157
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'"Efraim Turban & Jay E. Aronson, Support Systems And Intelligent Systems, 7th Ed, Prentice Hall of
India, New Delhi, 2007, p 685-686.
% James A. O’Brien, George M. Marakas, OP.Cit, p 432
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" Paul R. Lawrence and Jay W.Lorsch, Differentiation and integration in complex organizations,
Administrative Science Quarterly, vol 12, 1967 , p4.

? John C. Henderson and N. Venkatraman, strategic alignment : a process model for integration
formation technology and bussiness strategies, Op.cit, p 3.

3 Blaize Honer Reich and Izak Benbasat, Op.cit, p56.

“John C. Henderson et al, Op.cit, p 9-10.
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'Jeffrey R. Edwards, “The Study of Congruence in Organizational Behavior Research: Critique and a
proposed alternative”, Organizational Behavior and Human Decision Processes, vol 58, 1994, p51.

* Davi A.Nadler and Michael L.Tushman , Op.cit, p45.

3Jerry Luftman et al, Transforming the enterprise: The alignment of business and information
technology strategies”, IBM Systems Journal, vol 32,1993, p203.

# Janice M. Burn, A professional balancing act- walking the tightrope of strategic alignment, in
christopher Sauer and Philip W. Yetton, Steps to the Future" Fresh Thinking on the Management of IT-
Based Organizational Transformation", Jossey-Bass Publishers, San Francisco,1997,p56.

> Hui-Ling Wang, Op.cit, p 69.
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" Tomaz Smaczny, Is an alignment between business and information technology the appropriate
paradigm to manage it in today’s organisations?, Management Decision, vol. 39 (10), 2001, p 800.

* Claudio V. Ciborra , De profundis? Deconstructing the concept of strategic alignment, Scandinavian
Journal of Information Systems, vol. 9, 1997, p70.
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theories to improve IS alignment: a multi-level approach, Journal of Information

Technology, vol 21, 2006, p 288.
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! Hind Benbya, Bill McKelvey, Using coevolutionary and complexity theories to improve IS alignment:
a multi-level approach, Journal of Information Technology, vol 21, 2006, p 287

?N. Venkatraman& John C. Henderson & Scott Oldach, Continuous Strategic Alignment : Exploiting
Information Technology Capabilities for Competitive Success, European Management Journal Vol. 11,

No. 2, 1993, pp 141-144.
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Strategic Alignment : Exploiting Information Technology Capabilities for Competitive
Success,Op.cit, 143.
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Edition, Lulu Press Inc, 2017,p3.
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! Robert Reix et al, Op.cit , p 302.
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.(STROBE * STROEPIS)
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23 e dmy JS) Ly aaly amy 8 Cpamy el dlal dess e 6 YL o Akl e 55
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130« <2013

% N. Vankatraman, The Concept of Fit in Strategy Research: Toward Verbal and Statistical
Correspondence, Academy of Management Review, Vol 14, No. 3, 1989, p424.
3 Margherita Pagani, Encyclopedia of multimedia technology and networking, Idea Group Inc, 2005,
p412.
* Yolande E. Chan, Sid L. Huff et al, Business Strategic Orientation, Information Systems Strategic
Orientation, and Strategic Alignment, Information Systems Research, Vol. 8, No. 2, 1997,p 128.
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Source(<i<ay) : YolandeE. Chan, Business Strategy, Information Systems Strategy, And

Strategic Fit: Measurement And Performance Impacts, Digitized Theses , 1992, p145.

"Yolande E. Chan, Sid L. Huff et al, Op.cit,p128.
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(ave=12,4) 5,8,9,20,20 5.4,3,5,4 1,2,3,4,5

(ave= 10,2)25,12,3,10,1 5,4,3,2,1 5,3,1,5,1
Source(<i»<ak) : YolandeE. Chan &Sid L. Huff et al, Op.cit, p145.
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' N. Vankatraman, The Concept of Fit in Strategy Research: Toward Verbal and Statistical

Correspondence, Op.cit, p 425-426.
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Source(<i»<ak) : YolandeE. Chan, Business Strategy, Information Systems Strategy, And
Strategic Fit: Measurement And Performance Impacts, Digitized Theses , 1992, p145.

O ) O ) (B B Ll e deelsall ) ey A8l 2 3ga of oDlel S8 sy
Crsia (Sally Lnidie delsall 08 € G dllia () Laiey dlall @) jalial
: I Jpanll e Jpanll JsieW) zhgad 5 Golad) Jall il e adind mpuiagil

" Yolande E. Chan & Sid L. Huff, investigating information systems strategic alignment, ICIS, 1993
Proceedings. 45, p350.

* Steven De Haes& Wim Van Grembergen, Enterprise Governance of Information Technology Achieving
Alignment and Value, Featuring COBIT 5, Second Edition, Springer, 2015, p45
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0,2,4,3,3(ave=2,4) 5.4,3.5,4 1,2,3,4,5

4,3,2,1,4(ave=2,8) 5,4,3,2,1 5,3,1,5,1
Source(«iak) : YolandeE. Chan et al, Op.cit, p145.
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il (e Fuadyy 2aiy AR Aa) 038 e olahaiY) Clua 1Ll ciglail) Lalil) (e 0l

? 1 Sabherwal & Chan Glialdl o8 G 7 3saill 138 Jon 4d g el

"'N. Vankatraman, The Concept of Fit in Strategy Research: Toward Verbal and Statistical
Correspondence, Op.cit 433.

* Rajiv Sabherwal &Yolande E. Chan, Alignment Between Business and IS Strategies: A Study of
Prospectors, Analyzers, and Defenders, Information Systems Research, Vol. 12, 2001,pp 14-22.
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Source(«i»ak) : Rajiv Sabherwal &Yolande E. Chan, Alignment Between Business and
IS Strategies: A Study of Prospectors, Analyzers, and Defenders, Information Systems
Research, Vol. 12,2001,p15.
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(1,3-0)° (1,3-0) (1,3-1) 1.3
1,52 3,33 1,23 VS (X-L)

21 = « Sabherwal & Chan du) 3 aasi L e ey alll slac) e Jaal) @ jaaal)

A Cmdlad) Lngliind ol malslly AN Claglind) e JS diled) Gilags Jeaall masy

Aadlae Ll e 2500 ot (S ) s e (1,23) dajs ool s (1

Al dabidl 8 dedtid) Gleglead) Al Aagliu Al gloagdy) paan .
Al A ) et Gy (pllally (ypialy (ysmdlal) D) gl
o

Glaglaall by aladiul g aaliy :(Operational support systems)clblead) asa oBi @
e sl Gllasl) 4l da )]

sty el Slaslaa Lokl Lagp :(Market information systems) gl Glaglaa al2i @
i oy K80 Bl o ST 385 e 15 AlY) Slasted

188



Aalatally cilagleal) LaglgiSiy alatt Aaiiiul) Laslgal) | A Juadl

(o Alge 2aga alai a :(interorganizational system)a.\imd\ dnaatil) cilaglaall aBi e
Gaaly 4de Cajlaal G Aslad) dedanl clegbed) Uiy Jleel @lSyd sae
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Source(<i<ak) : Rajiv Sabherwal &Yolande E. Chan, Alignment Between Business
and IS Strategies: A Study of Prospectors, Analyzers, and Defenders, Information
Systems Research,Op.cit ,p16.
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Source(<i»ak) : Rajiv Sabherwal &Yolande E. Chan, Alignment Between Business and
IS Strategies: A Study of Prospectors, Analyzers, and Defenders, Information Systems
Research,Op.cit ,p17.
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' N. Vankatraman, The Concept of Fit in Strategy Research: Toward Verbal and Statistical

Correspondence, Op.cit 428.

% N. Vankatraman, Ibid, p429.
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% Tim Coltman et al, Strategic IT alignment: twenty-five years on, Op.cit,p4.
* Merlin Gardner, Kevin Grant, Business IT/IS Alignment, in Kevin Grant, Ray Hackney and David Edgar,
Strategic Information Systems Management, cengage learning EMEA, UK, 2010, p111-112.
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Gsima shaial By Laghinl) deslsall (gpiiad Sl z3sall ol odlel Jsaall e el
Sla a5 il A sall Aglaal) Gus Cilige ae Bil5ie Auhall Jae lawgall ¢lafy 4ol
Al el ey ade slae¥) (Saps Aalad)l Gus Glisel sam ad ez 3l
LAY A
e Juaaall G}Lmﬁ\aﬁmduaggaaqbﬁ\c&g&éﬁ Lo AU allaal)
& Al cYalaally Aadailly lelia &5 lly dwhall ciluz lad) dlagall sda 8
Jeondl) z3lall ddlaae L) Lady Jawdl lasiyl z3sa aladinly elldy L) ds syl
bl 58 Al Jae Clusgal) 8 Adiaal) ALl daglinl) deelsall 1 A6 Al .1
D) ziga aldie) L led Aeadiaall Closbeall alai dllad e dglas) ANS il
b Aaadiuall Glaglaal) ada Alad o G sl deelsadl i A Lol el
ashall Jae Cilssall

> summary (RegModel. 1)

Call:

1m(formula = IS effectiveness ~ alignment, data = Dataset)
Residuals:

Min 10 Median 30 Max
-1.58123 -0.25572 0.01763 0.34693 1.32110
Coefficients:
Estimate Std. t value Pr(>|t])
(Intercept)0.07377 0.24954 0.296 0.768
allgnmen 0.90266 0.06671 13.532 2e-16 ***
Signif. codes: '*%%' 0,001 '**' 0.01 '*' 0.05 '."' 0.1 ' ' 1

Residual standard error: 0.5025 on 211 degrees of freedom
Multiple R-squared: [ {945, Adjusted R-squared: 0.4621

F-statistic: i1l on 1 and 211 DF, p-value: 2.2e-16
Cilusnssall g Ainall ALeLa) Da i) deelsall G Ailan) AN 53 i asm giliall gl

1 %46,46 yaaill Jalae il 38 lgd Toriisall Cilaslaal) ki Zllady Zupdll Jas
2 Al Jae lgal) b Aasiiosall Cilasbaal) alii Gllad & clsill (g0 %46,46 4ied

L
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Aaagl i) deglsall 0,9026 aadll b il days il WS cipadliu) deslsall 4 sl oe
Cilaglaall alas dlad e 33l () (535 Banls Bangs TanglnY) Aeelsall dad 30l o) (Sray
Gsisa dic Al a5 183,1 als Ally Lygendll F e 550 138 43500 <5 g « 0,9026
Ganl i) deelsall 4,8l 558 S5a Ao pall ) dpa il Aaia S o 13635 0,01 Zsindl)
Aalae (s elllys L Auhall Jae lawgal) 8 el Cilosheal) alai dld e dlelal)

t AU Tl Ladll lasiyl

(Adalal) L) das 15a1)0,9026 + 0.0737  =cilaglaall alis 4y

zisalll Adlaan (e i 2
A il 3iad o sy AU eUadY) Auhy e WAl zdsall) daia e GGall
4.l

& banla by & 96% cLad¥l o) e (333 :(The Normality)basla layj g £ 653 G |
Rcommander galiy (e da)diuall il jelsi LS Kolmogorov-Smirnov jlia) alaic)

> residuals (RegModel. 1)

> library (nortest)

> lillie.test(resid(RegModel.1l))
Lilliefors (Kolmogorov-Smirnov) normality test

data: resid(RegModel.?2)

D = 0.095006, |<Ea-0RCNEY BNCCY:T-E0)S)

*s5 0,00007658 1 45l Kolmogorov-Smirnov jlials 4alill p-value 4l o s
I3 bl Ly @358 Y o ladl) o ey Aol G dl) Jsd Jills 0,015 0,05 e B

basysi £555 ¢ UadYl Jeal boxcox aladind Gpb oo Llaiu¥) digas dil ) esalll xia
PSR

. ere

> library (MASS)
> boxcox (RegModel.1l,lambda=seq(5,7,1len=20))
> bc<-boxcox (RegModel.1l,lambda=seq(5,7,1len=20))
> lambda<-bc$x[which.max (bcSy) ]
> lambda
[1]1 5
> m<- 1Im((IS effectiveness”lambda)/lambda~alignment, data=Dataset)
> lillie.test(resid(m))
Lilliefors (Kolmogorov-Smirnov) normality test
data: resid(m)

D = 0.059275, o ubiicr — s e
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0,06632 J iyslew Kolmogorov-Smirnov ,lial daldll p-value dad of oY1 Jasdl
Manad Ly 365 e UadY) o inas paad) dpasd Jsd NG5 0,05 (e ST a5

Dla) olde) L dwilaia sl o e il :(homoskedasticity)s UadY) (uilas .2
Harrison-McCabet

> library (lmtest)

> hmctest (RegModel.l)
Harrison-McCabe test

data: RegModel.2

HMC = 0.46695,
0,05 oo ST Lad *s 0,2511 43 5bus p-value 4ad (& Harrison-McCabet jLiaY Auall
L) i e Ll Laysi 3658 o U () gl ) paall dpa s s llly 2

Durbin- [lia) aldel L 2Lyl D (e (38a3l :(independence)f«lhi‘\ﬂ iy L3
Watson

> dwtest (RegModel.?2)
Durbin-Watson test
data: RegModel.2

DW = 1.8371, jsi-ubii=r bl ulalcly)

alternative hypothesis: true autocorrelation is greater than 0
0,11372 3 p-value ded oY Aiie UadY) ol ABGH adall Gumjd Jod i) gl
Oe il Gl e o) Alu) AN ChEaY) PA e gy 10,05 e S Ay
Aling 3 5aill daia
agydl s Auhall Jae Cluswgal) 8 deatiusa) clsbea) alis dglledl 4000 Al @
clagal) 03 glal e duilias) AV il

> summary (RegModel.2)
Call:
1m(formula = performance ~ IS effectiveness, data = Dataset)
Residuals:
Min 10 Median 30 Max
-2.05418 -0.38579 0.02246 0.35280 2.02119

Coefficients:

Estimate Std. Error t wvalue Pr(>|t])
(Intercept) 1.99906 0.22441 8.908 i CSloialE s
IS effectiveness 0.36176 0.06438 5.619 [N I-Sol Al

Signif. codes: O '***' (0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1

Residual standard error: 0.6423 on 211 degrees of freedom
Multiple R-squared: [ i<l Adjusted R-squared: 0.126
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F-statistic: on 1 and 211 DF, p-value: [JHFEEEIL

Ayl Jae lisussall elafy il sbeall alas dllad G ddlas) AN 03 S gag i) cyekif
Jae lawgall elal 8 bl g0 %13,02 4ied L o f %13,02 paal) Jalas 31y 8
aglledl 0,3617 4 b sl da s caly LS cclogleal) ala dlad & sl (e &3l Al
lnsal) elaf 335 ) (535 Baals Ban g lasheall alai dllad 3015 o) ey lasheall alis
25 31,58 io s Lsenad) Foded 5800 138 dygie 2S5 Loy ¢ 0,36172 4uhal) Jas
3 Al 348 asmg e pait Al dum ) dsaa Jad 5 13635 0,01 dysinall (g5ie xie Al
lee 058 @lliyg Auhall Jae Gluwsall el e Glagheall ala 4l dglas) AV

: IS Japl) ol sy

(A Jaa cilosnigal) b Lardicaall cilasinall alii £,13)0,3617 +1.999 =44

zisalll Adlaan (e U .3
AN il Giad o sy AU eUadY) Auhy e WY zdsall) daia e @all
4l

& Ll Ly o355 ¢ Uad) of (e (38230 1(The Normality) b layjsi €555 ¢Uady) .1
Rcommander galiy (e dajiiuall il jelsi LS Kolmogorov-Smirnov jlia) alaic)

> lillie.test (resid (RegModel.2))
Lilliefors (Kolmogorov-Smirnov) normality test
data: resid(RegModel.?2)

D = 0.073853,

Jal <*s5 0,006694 1 4y5ls Kolmogorov-Smirnov )lidls alill p-value dasl) o Laadl

eoalll i 1A (Lagdas Ly g5 Y e UadY) o ey ALl G dl) Jsd Ul 0,05 e
Mxds Layyi £55 ¢ UadYl Jrad boxcox alaiud iyl e Llainl) Jysad digyla

> boxcox (RegModel.2,lambda=seq(0,0.5,1len=20))
> bc<-boxcox (RegModel.2,lambda=seq(0,0.5,1en=20))
> lambda<-bc$x[which.max (bcS$y) ]
> lambda
[1] 0.5
> m<- 1lm((performance”lambda)/lambda~IS effectiveness, data=Dataset)
> lillie.test(resid(m))
Lilliefors (Kolmogorov-Smirnov) normality test
data: resid(m)

D = 0.066245, o -ubiior — ) ol
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Jil 25 0,024 1 45l Kolmogorov-Smirnov jlials 4alall p-value 4ad R IPESE
Mxda Ly g5 ¢ UadY!

Dbl sldie) g dilaie sl o e @il :(homoskedasticity)s UadY) uilad .2
Harrison-McCabet

> hmctest (RegModel. 2)
Harrison-McCabe test

data: RegModel.2

HMC = 0.64753,

~d 0,05 o ST L] 2s1d Aglus p-value 4ad (18 Harrison-McCabet L8y dwally
G Ol e Lk Layysi 365 o UadY o) il ) aoall A b o iy
Durbin- ,lid) aldie) K oy D (e (38a3l :(independence);lhi;‘ﬂ NE .3

Watson

> dwtest (RegModel.?2)
Durbin-Watson test
data: RegModel.2
DW = 1.7232,
alternative hypothesis: true autocorrelation is greater than 0

Ge oS a5 85 0,05 oo a5 0,020915 55 pvalue dad Y ) el
e oy Al ¢ UadY) G ABED aaal) A d sl oSay ULy 0,01 Lysinall (s5iase
Al 3 sail) A (e Bial) Cilpia aen o AL DG chlaaY) Dl
e Al Jae clewsal) ol o daadil i) deeled) T ey A duldl e
Cilpm i) LA A il) oda LAY LAuhall Jae IS, 0)lia0 3 dassall slaie
;40 Ao
slaial W8y Aun il i) daegall Ailian) Ao i 4ydl 548 29ng 1 AgY) dusdl) Luda @l
D) alaie) 23 dpzm ol o3 HEAY LAuhall Jae lwsall eld e dagliay) dun
L) Lasl)

> RegModel.3 <- lm(performance ~ strategy execution, data=Dataset)

> summary (RegModel. 3)

Call:
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Residuals:
Min 10 Median 30 Max
-2.22527 -0.31581 0.01345 0.38613 2.12876

Coefficients:

Estimate Std. Error t wvalue Pr(>|t])
(Intercept) 1.6165 0.3222 5.017 BT ERLLY
strategy execution 0.4373 0.0862 5.074 [ S
Signif. codes: 0 '***' Q0.001 '**' 0.01 '*' 0.05 '." 0.1 ' ' 1

Residual standard error: 0.6501 on 211 degrees of freedom
Multiple R-squared: [ 0kl Adjusted R-squared: 0.1045

F-statistic: on 1 and 211 DF,
Rty 2 slaial 8y Aantliny) deslpall o Aflan) ANS 53 T g bl cojell
oo %10,87 aiad L of ol %10,87 waail) Jalea aly a8 cAuhyall Jae il ¢l
At olatal Uiy Apa gl i) deelsal) 8 sl e ol Auhall Jae Ciluwgall ¢lal A clyal
25 el Wy Al iY) deslsall 0,4373 Ladll bl dnp cal WS dasl i)
saly Bang Aaniliny) 2 slaial WGy LnsiliuY) deelsall dad 80l Of e cniilinY)

F iad bl 13 dsime 35 Ly ¢ 0,43732 duball dae cluwsall 3 el 520 ) s

Facadl) A sl o 1y 0,01 Lsinall (s5ine vic Ay a5 25,74 ads Jilly Zgunal

20 yelaial Wy Aagliul) deslsall dglasl ANy @b Ayal 38 25my e gani

: QIS Tl sl laaiy) Aolas (585 @l LAl Jae Clagall ol Ll Gansl i)

(Aatliny) 355 ) laial Bhy dnsi) i) daslsall)0, 4373 +1.6165 = 518

zisalll Adlaan o U 4

AN Sl Giad o sy AU e UadY) Auhy e WY zdsail) daia e @all
:aalul)

& Lk Ly 355 ¢ Uad) of (e (38230 1(The Normality) b layjsi €555 ¢Uady) .1
Rcommander galiy (e dajdiuall =il jelsi LS Kolmogorov-Smirnov jlia) aldic)

> lillie.test (resid (RegModel. 3))
Lilliefors (Kolmogorov-Smirnov) normality test
data: resid(RegModel.3)

D = 0.072792, B CURRENoINolor ork]
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Jdl 9 0,008083 1 435bue Kolmogorov-Smirnov )lial 4aldll p-value 4l o s>
£355 ¥ ol o inas Al Al Jp8 L, Ayginall 5231 lisiosdly 0,05 o
Jaal boxcox ahaiul Gpb e AaiaY) Jisad Zinh L) ssall dse 13 s ey

Mxgla Ly ¢35 ¢ UadY!

> boxcox (RegModel. 3)
> boxcox (RegModel. 3,lambda=seq(0.5,2,1len=20))
> bc<-boxcox (RegModel. 3, lambda=seq(0.5,2,1en=20))
> lambda<-bc$x[which.max (bcSy) ]
> lambda
[1] 1.106061
> m<- 1lm((performance “lambda)/lambda~ strategy execution,
data=Dataset)
> lillie.test(resid(m))
Lilliefors (Kolmogorov-Smirnov) normality test
data: resid(m)
D = 0.068611,

0,01644 1 iy5lw Kolmogorov-Smirnov ,lial ialdll p-value dad of oY1 Jasdl
panl) dpmj Jsd Ul 0,01 Lpsinall ssine o ST L Y] 0,050 B Ll (e a2yl
Ll by g5 e Uad) O aay
Dlidl aldie) L dwilaie Sl o) e @isill :(homoskedasticity)s WadY) (uilad .2
Harrison-McCabet
hmctest (RegModel. 3)
Harrison-McCabe test

data: RegModel.3
HMC = 0.61777,

0,05 e ST L 29 0,989 435lua p-value 4ad (1 Harrison-McCabet LY 4wl
Gl Ol e Lk Layysi 365 e Uad) o il ) aaall daa b (o iy )

Durbin- ,lid) aldie) K oyl D (e (38aal :(independence);lhi;‘ﬂ iaia) .3
Watson

> dwtest (RegModel. 3)
Durbin-Watson test
data: RegModel.3
DW = 1.8268,
alternative hypothesis: true autocorrelation is greater than 0
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0,10012 ;36 p-value def oY Adius ¢UadY) Gl QBN a2all dpiajp Jod pilall el
Oo il Glungd aes ol ALl ADEN @hlaa¥) DA ez 20,05 (e ST g
sbaial a8y duaiil i) dae)pall dilian) AV 1) 20,00 548 dgay AN A Al Al .
sV alaie) 25 Azl oda HLEAY LAuhall Jae Gluwgall lal e Lo gl giSal) 5)aal)
Lpsll il

> RegModel.4 <- lm(performance~technology potential, data=Dataset)
> summary (RegModel. 4)

Call:

1m (formula = performance~technology potential, data = Dataset)

Residuals:

Min 10 Median 30 Max
-2.25144 -0.31231 -0.01522 0.35070 2.11178
Coefficients:
Estimate Std. Error t value Pr(>|t])
(Intercept) 1.64616 0.32644 5.043 PR
technology potential 0.42672 0.08681 4.915 ATl R
Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '." 0.1 " ' 1

Residual standard error: 0.6523 on 211 degrees of freedom
Multiple R-squared: [ l“y/, Adjusted R-squared: 0.09849
F-statistic: 0 105 on 1 and 211 DF, p-value: (L qfi= 007

GanglyiSal) 58l pplaial Wby Zpngilinl) Aeelsall m Ailian) AN 53 1 agas il il
oo %1027 wied L of @l %10,27 waail) Jales gy 28 cAuhall Jas Classall ¢l
sl Wy Zagh i) deelsall 3 uall e il Auhall Jae Gluwsal) el 8 eyl
3)2ll slaial Wy da gl jiuY) deslsall 0,42672 dad b ilill 450 caly L cign sl i€l 5,58))
saals Bangy duasl sl 5l glaial Gy Aundiliny) deslpall Al B2y o e changl sl
F odad il 13a dygime S5 Loy ¢ 0,426722 4uhall dae Cluwsall elaf 32k ) (s
dpzdl) dana Jsd & 13y 0,01 dysiall (ssie die Ala a5 24,16 &o 5 4 ganall
syall jslaial Wy Aaglinl) deelsall Aglan) ANy <) A0 B8 3y o pan

: IS dal) ol sy Allae (55 @l Al Jae Slangal o1 e duagl il

(Aoaslsisil) 5,08l ) sliial Wy dnsi)ind) daplsall) 0,42672 +1.6461 =4\
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lillie.test(resid (RegModel.4))

Lilliefors (Kolmogorov-Smirnov) normality test
data: resid(RegModel.4)
D = 0.070184,

Jal s 0,01267 1 4y5ls Kolmogorov-Smirnov jlialy Aaldll p-value daudll o Jasd

O e sl Apm Jd Sar My 0,01 dugina) s5ise e ST Sy 0,05
Nxla Ly g5 ¢ UadY|

Jlid) alde) gt duilaie sl O e GGaanll :(homoskedasticity)s Uad¥) uilas .2
Harrison-McCabet
> hmctest (RegModel. 4)
Harrison-McCabe test

data: RegModel.4
HMC = 0.60505,

0,05 ;e <1 Lead s 0,981 Zy5lus p-value dad (18 Harrison-McCabet jLody Al
Gl Ol e Lk Layysi 365 o Uad) o il ) asall daa b (o iy )
Durbin- ,lid) aldie) K o) DN (e (3Eac :(independence);lhi;‘ﬂ aNEL .3

Watson

> dwtest (RegModel. 4)
Durbin-Watson test
data: RegModel.4
DW = 1.8119,
alternative hypothesis: true autocorrelation is greater than 0

0,08188 L& p-value dad (Y Alits ¢Uad¥l Gl AL aoal) dpajd Jod il el

Oo il Ciluagd aes o ALl AN cllaay) DA e e 10,05 (e By Y
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sda LAY LAuhall Jae clawsad) el e dudlill clbley) elaid g duagi) o)
L) ol jlasiV) sldiel &5 dguasill

> RegModel.5 <- 1lm(performance~competitive potential., data=Dataset)
> summary (RegModel.5)
Call:

1m(formula = performance~competitive potential, data = Dataset)
Residuals:

Min 10 Median 30 Max
-2.24535 -0.29027 -0.01959 0.37256 2.22513
Coefficients:

Estimate Std. Error t value Pr(>|t])

(Intercept) 1.77481 0.29955 5.925 pAY-SIE- IR A
competitive potential 0.39719 0.08054 4.932 TR Rt

Signif. codes: 0 '***' (0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
Residual standard error: 0.6521 on 211 degrees of freedom
Multiple R-squared: [JFEM], Adjusted R-squared: 0.09911
F-statistic: on 1 and 211 DF, |erai=ubbioig ab e o)

GUKeY) shaial Wy Aagliuy) deslsall G dflas) VS 53 B agay bl el
wiad Lo o @l %10,34 poaill Jelee gl 28 ¢ Al Jae Glawgall oy Al
Al i) Aeelsall 3 el e g0l Auball Jae Gluwsall o1d 8 @yl e %10,34
88 5 Aaasil i) dae)gall 0,3971 el bl da s caly WS cdpndlanll by sl
Aandliil) USRY! slaial Wy duadliiny) daelgall 83l o ray dpdlall LKLY glaial
DAl e Aysiee K5 Ly 0,397 10 Auhall Jae lawsal) elaf 3355 ) 535 335 3aa
Gaia Jsd o 1315 0,01 Lpginall (sgie die Ay a5 24,32 i s dysund) F e
Dbl By da gl i) daelsall Ailian) ANs @) A8l 58 agay o a3 Al
L) Jadll sy Alabee 0585 ellys Al Jae Slusall oldf e dudlill cllSay|

: Sulls

(Aamdlisl) CllSaY) ) laial Bdg L)) daglsall) 0,3971 + 1.77481 = ¢\

zisalll Adlaan e U .6

4l



Al cilagall (e ddad ddlaze Al

) Juaidl ”

& Lk Ly o555 ¢ Uad) of (e (38230 1(The Normality) e layjsi £5555 ¢ Uad¥) .1
Rcommanderzaliy (3o 4n Aduall =305 jedat LS Kolmogorov-Smirnov )lia) alaic)

> lillie.test(resid (RegModel.5))
Lilliefors (Kolmogorov-Smirnov) normality test
data: resid(RegModel.5)

D = 0.079671,
Jil 29 0,00224 1 435l Kolmogorov-Smirnov )lialy 4aldll p-value dadll o LS
eoalll i 1A (lagds Ly ¢35 Y e Uad¥) o ey ALl G dl) Jsd Ul 0,05 e

Lok Ly 6355 ¢ Uaa1 Jaal' boxcox alasind Gyl e Llaial) Jisat diph

> boxcox (RegModel.5,lambda=seq(1l.3,4,1len=20))
> bc<-boxcox (RegModel.5,lambda=seq(1.3,4,1en=20))
> lambda<-bc$x[which.max (bcSy) ]
> lambda
[1] 1.3
> m<- 1lm((performance”lambda)/lambda~competitive potential,
data=Dataset)
> lillie.test(resid(m))
Lilliefors (Kolmogorov-Smirnov) normality test
data: resid(m)
D = 0.068269,

0,01739 1 i35l Kolmogorov-Smirnov )lialy dalall p-value dad of oY1 Jaadls
paall damd Job oS Mg 0,01 Aysinall (s5ine (0 ST Lei€l5 0,05 (e S a5
Laapda by g 560 cad¥) o Jaa

Jlas) olde) dw Audlaie sl o e @8l :(homoskedasticity)s WaaY) (uilad .2
Harrison-McCabet

> hmctest (RegModel.5)
Harrison-McCabe test

data: RegModel.5

HMC = 0.61049,

0,05 e ST Leadl 29 0,994 435lua p-value 4ad (1 Harrison-McCabet LY 4wl
L) i e Liasds Layysi 3658 o L) () gl ) paall a5 ity o)

Durbin- [lidl sldie) K oLyl D (e (38a3l :(independence)f-l.hi‘\.!\ a3
Watson

"Julian J. F araway, Linear Models with R , Second Edition, CRC Press , Taylor & Francis

Group ,2015,p135
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> dwtest (RegModel.5)
Durbin-Watson test
data: RegModel.5

DW = 1.7836, | nhris = 0 aisionl

alternative hypothesis: true autocorrelation is greater than 0
0,05501 L3 p-value dad Y Uiise ¢ UadY) ol ALY axell G Jod milll gl
Oo Giadll Glungd aes ol ALl ADEN @hlaa¥) DA ez 20,05 (e ST g
Afiae z3seill daia
sbaial g duadi) i) daelsall Ailian) AV )3 20,0l 548 dga g tdagll) As dl) Al L&
DlaV) aldie) & dumdll oda LLEaY LAuhall dae Gluwgad) ol e Gt (sgie
Iogl) )

> RegModel.6 <- lm(performance~service level, data=Dataset)
> summary (RegModel. 6)

Call:

1m (formula = performance~service level, data = Dataset)
Residuals:

Min 10 Median 30 Max
-2.21457 -0.30479 -0.01379 0.36281 2.21849
Coefficients:

Estimate Std. Error t value Pr(>|t])

(Intercept) 1.84323 0.29684 6.209 PFArclonlel
service level 0.37892 0.07986 4.745 RSNl

Signif. codes: O '***' (0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1

Residual standard error: 0.6546 on 211 degrees of freedom
Multiple R-squared: [0 0elo0d, Adjusted R-squared: 0.09214
F-statistic: m on 1 and 211 DF, p-value: gl :li=0ld

dadll gime Hslaidd Uiy Aagliu) deelsall n Aplan) A0 53 5 agmg gl cyekid
oo %9,64 wiad L ol &l %9,64 il Jalee a1l aih ¢ Auhall Jae Glasall 6ol
sl g Aaghial) deelsall B uall e il Auhall e Gluwsal) gl 8 eyl
sina slaial g duagil i) deelsall 0,37892 dasill b ilill dayn sl WS cdardll (ggiua
GV % Basly sangy Aeddll (sgiue slaial las Al deelsall 5305 of ey cAeadll
Lswnall F dad ol 138 Lgine K5 Loy ¢ 0,378925 duhall Jas culiawsal) gl 32l
oab A dumdl) dana Jsd & 135 0,01 Aysiall (gsie die Ay a5 22,52 &l Al
o el s slaial W duadiliny) deelsall dilaan) AV cld 45,8l 58 2say Ao

: IS sl adl) laniy) Alolas (€5 elliyg Al Jae Slassal o1
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> lillie.test (resid (RegModel. 6))
Lilliefors (Kolmogorov-Smirnov) normality test
data: resid(RegModel.6)

D = 0.078254,

Jal 5 0,002952 1 4y5ls Kolmogorov-Smirnov jLialy 4alill p-value 4l o Laadl

eoalll i 1A (Lagds Ly ¢35 Y e Uad) o ey ALl G dl) Jsd Ul 0,05 e
Mxls Layyi £50 ¢ UadYl Jxad boxcox alaiud Gyl e Llainl) sl digyla )

> boxcox (RegModel. 6)
> boxcox (RegModel. 6,lambda=seq(1.3,4,1en=20))
> bc<-boxcox (RegModel. 6,lambda=seq(l1.3,4,1en=20))
> lambda<-bc$x[which.max (bcS$y) ]
> lambda
[1] 1.3
> m<- 1lm((performance”lambda)/lambda~service level, data=Dataset)
> lillie.test(resid(m))
Lilliefors (Kolmogorov-Smirnov) normality test
data: resid(m)

D = 0.068538,

0,01664 1 iyslew Kolmogorov-Smirnov ,lial dalall p-value 4dad of oY1 Jasdl

paall dpmpd Job (Sa Ml 0,01 dsinad) (s5ine 0 ST 65 0,05 e BB a5

s aldel S Aulaie Gl of e @iaill :(homoskedasticity)s UadY) Gailad .2
Harrison-McCabet

> hmctest (RegModel. 6)

Harrison-McCabe test
data: RegModel.6

HMC = 0.60301, |o-ubsi=r — o) crchl
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Watson

> dwtest (RegModel. 6)

Durbin-Watson test
data: RegModel.6
DW = 1.8068,
alternative hypothesis: true autocorrelation is greater than 0
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