Journal of

Study and Innovation in Education and Development Volume 6, Issue 6 (2026): 1-24

Importance—Performance Analysis of Dimensions Improving the Effectiveness
of University—Industry Collaboration: An Approach to Prioritizing Corrective
Actions

Mehdi Shayegani Madad'*e, Siyamak Noori%, Amir Zakery?

1. Ph.D. Student in the Department of Management, Economics and Progress Engineering, Iran Unirersity of Science and
Technology, Tehran, Iran

2. Associate Professor in the Department of Industrial Engineering, Iran University of Science and Technology, Tehran, Iran

3. Assistant Professor in the Department of Management, Economics and progress engineering, Iran Unirersity of Science and
Technology, Tehran, I.R. Iran

ABSTRACT

Received: 21 Jan 2026 This study aimed to analyze the importance and performance of dimensions improving the
Accepted: 25 Jun 2026 effectiveness of university—industry collaboration in Iran and to determine priority corrective actions
First Available: 26 Jun 2026 fO( policymal_<er§ and decision-mal_<ers in this field. '!'his applied—de_vel_opmental study was t_:ondug:ted
using a descriptive—exploratory mixed-methods design. In the qualitative phase, 20 main dimensions
Final Publication: 21 Jan 2027 improving the effectiveness of university—industry collaboration were identified through Sandelowski
and Barroso’s seven-step meta-synthesis method and a systematic review of 32 articles on university—
industry collaboration models in Iran. In the quantitative phase, two researcher-made questionnaires
Keywords were developed to assess the importance and performance of these dimensions using a five-point
Likert scale. The questionnaires were completed by 25 academic and industrial experts with more
than 10 years of experience in university—industry collaboration. The reliability of the importance
Importance—Performance questionnaire was confirmed with a Cronbach’s alpha of 0.84, and the reliability of the performance
questionnaire was confirmed with a Cronbach’s alpha of 0.91. Data were analyzed using importance—
performance analysis and the weighted gap index. The results showed that the overall mean
Effectiveness, University— importance score was 4.50, whereas the overall mean performance score was 2.10, indicating a
substantial gap between perceived importance and existing performance. Based on the weighted gap
index, the highest-priority dimensions were establishing a knowledge-based joint collaboration
ecosystem with a weight of 18.34, adopting a participatory governance approach with a weight of
18.00, developing a sustainable financing system with a weight of 17.70, establishing an integrated
secure online communication system with a weight of 17.13, promoting long-range joint collaboration
with a weight of 16.98, creating a joint interactive platform with a weight of 16.84, establishing a
promotion system for researchers and scholars with a weight of 14.29, and developing a joint research
collaboration system with a weight of 13.31. The findings indicate that improving the effectiveness
of university—industry collaboration in Iran requires strategic focus on dimensions with high
importance and low performance. Prioritizing a knowledge-based ecosystem, participatory
governance, sustainable financing, secure communication infrastructure, and long-term collaboration
can guide policy reform, resource allocation, and the enhancement of university—industry interaction.
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EXTENDED ABSTRACT
INTRODUCTION

University—industry collaboration has become a strategic requirement for
knowledge-based development, innovation capacity, and national competitiveness. In
contemporary innovation systems, universities are no longer limited to teaching and basic
research; they are increasingly expected to participate in technological problem-solving,
industrial upgrading, commercialization of knowledge, and the creation of sustainable
value. Industries, in turn, require scientific knowledge, specialized human capital, research
infrastructure, and innovative capabilities to respond to complex market, technological,
and societal demands. Therefore, effective collaboration between universities and
industries is not merely a supplementary institutional relationship, but a central mechanism
for transforming knowledge into economic, technological, and social outcomes (1, 2, 19).
However, the effectiveness of this collaboration depends on multiple interrelated
dimensions, including communication mechanisms, long-term commitment, financial
sustainability, governance arrangements, mutual trust, intellectual property management,
incentives for researchers, and the existence of intermediary and interactive platforms (5-7,
12).

Previous studies have shown that university—industry collaboration is often
weakened by cultural distance, different institutional logics, misaligned expectations, lack
of common language, bureaucratic obstacles, weak incentive systems, and insufficient
mechanisms for translating research into industrial solutions (9-11). In the Iranian context,
despite repeated policy emphasis on strengthening university—industry relations, evidence
suggests that this relationship still faces serious structural, financial, communicative, and
governance-related challenges. The relationship often remains fragmented, short-term,
project-based, and dependent on individual initiatives rather than institutionalized
collaborative ecosystems (3, 4, 15). Iranian studies have also emphasized the need to move
beyond contractual and operational relations toward strategic partnership, ecosystem-
oriented collaboration, boundary-spanning mechanisms, and sustainable knowledge-based
interaction between universities and industries (13, 16-18). Furthermore, recent research has
identified multiple strategies and mechanisms for improving the effectiveness of industry—
university collaboration in Iran, but the relative importance and actual performance of these
dimensions have remained insufficiently prioritized (14, 23).

In this regard, importance—performance analysis provides a useful diagnostic
framework for identifying which dimensions require immediate corrective action. By



simultaneously examining the perceived importance of each dimension and the current
level of performance, this approach helps decision-makers allocate scarce resources to the
areas with the largest strategic gaps. It is especially valuable in complex policy fields where
many factors are important, but not all can be improved with equal urgency or investment
(20-22). Accordingly, the present study aimed to analyze the importance and performance
of the dimensions improving the effectiveness of university—industry collaboration in Iran
and to prioritize corrective actions for policymakers, decision-makers, and governance
actors in this field.

METHODS AND MATERIALS

This study was applied—developmental in terms of purpose and descriptive—
exploratory in terms of nature and method. It was conducted using a mixed qualitative—
guantitative approach. The qualitative phase had already been completed through a meta-
synthesis process, and its results were used as the conceptual basis for the quantitative
phase of the present study. In the qualitative phase, 32 studies on university—industry
collaboration models in Iran were systematically reviewed, and 20 main dimensions for
improving the effectiveness of university—industry collaboration were identified. These
dimensions included online and secure communication systems, joint interactive platforms,
a knowledge-based joint collaboration ecosystem, joint research and development systems,
sustainable financing, researcher promotion systems, intellectual property management,
intelligent indexing of publications, innovation systems in products and services, research
centers, identification of key actors and stakeholders, scientific and professional
excellence, knowledge-based profitability, justice-oriented collaboration, supportive
policies, new strategies, collaborative culture, participatory governance, and long-range
joint collaboration.

In the quantitative phase, two researcher-made questionnaires were designed to
assess the importance and performance of the 20 identified dimensions. Each questionnaire
included 20 items and was scored on a five-point Likert scale. The statistical population
consisted of academic and industrial experts, researchers, consultants, and professionals
with relevant experience in university—industry collaboration. The questionnaires were
completed by 25 experts, all of whom had more than 10 years of experience in this field.
Among them, 18 had doctoral degrees and 7 had master’s degrees. The participants were
active in universities and research centers, large industrial companies, governmental
organizations, and knowledge-based companies; some participants had experience in more
than one sector. The reliability of the importance questionnaire was confirmed with a
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Cronbach’s alpha coefficient of 0.84, and the reliability of the performance questionnaire
was confirmed with a Cronbach’s alpha coefficient of 0.91. The validity of the
questionnaires was also reviewed and confirmed by experts. Data were analyzed using
Importance—performance analysis and the weighted gap index. The final importance and
performance values were calculated, the central point of the matrix was determined, and
each dimension was classified into one of the four importance—performance areas.

FINDINGS

The results showed that all 20 dimensions had moderate to very high importance,
while the performance of industry in most dimensions was lower than the average level.
The overall mean importance score was 4.50, whereas the overall mean performance score
was 2.10, indicating a considerable gap between the strategic importance of the dimensions
and their current performance. Based on the weighted gap index, the highest priority was
assigned to establishing a knowledge-based joint collaboration ecosystem, with an
Importance score of 4.88, a performance score of 1.12, a gap of 3.76, and a weighted gap
of 18.3488. The second priority was adopting a participatory governance approach, with
an importance score of 4.84, a performance score of 1.12, a gap of 3.72, and a weighted
gap of 18.0048. The third priority was establishing a sustainable financing system, with an
importance score of 4.76, a performance score of 1.04, a gap of 3.72, and a weighted gap
of 17.7072. The fourth priority was creating an integrated online and secure
communication system, with an importance score of 4.76, a performance score of 1.16, a
gap of 3.60, and a weighted gap of 17.136.

The fifth priority was long-range joint collaboration, with an importance score of
4.88, a performance score of 1.40, a gap of 3.48, and a weighted gap of 16.9824. The sixth
priority was creating a joint interactive platform, with an importance score of 4.68, a
performance score of 1.08, a gap of 3.60, and a weighted gap of 16.848. The seventh
priority was establishing a promotion system for researchers and scholars, with an
importance score of 4.64, a performance score of 1.56, a gap of 3.08, and a weighted gap
of 14.2912. The eighth priority was establishing a joint research and development
collaboration system, with an importance score of 4.56, a performance score of 1.64, a gap
of 2.92, and a weighted gap of 13.3152. These eight dimensions were placed in the high
and very high priority levels and represented the most urgent corrective areas.

The four-dimensional matrix further showed that eight dimensions were located in
the “critical attention” area, meaning that they had high importance but low performance.
These dimensions require immediate improvement and investment. Four dimensions—



promoting a shared collaboration culture, identifying main stakeholders, adopting new
supportive policies, and knowledge-based profitability—were located in the “maintain
good performance” area. Three dimensions—intelligent indexing of publications,
establishing research centers, and justice-oriented collaboration—were classified as lower-
priority dimensions. Five dimensions—intellectual property management, innovation in
products and services, identification of key actors, scientific and professional excellence,
and adoption of new strategies—were located in the area where resources may be managed
with caution or reallocated. Overall, the findings indicated that the greatest gaps were
related to ecosystem-building, participatory governance, sustainable financing, secure
communication infrastructure, long-term collaboration, interactive platforms, researcher
incentives, and structured joint research systems.

DISCUSSION AND CONCLUSION

The findings indicate that the main problem of university—industry collaboration in
Iran is not the lack of recognition of its importance, but the weakness of implementation
and institutional performance in the most critical dimensions. Experts evaluated almost all
dimensions as important, but the performance scores were low in most cases. This pattern
reveals a deep policy—implementation gap. In other words, although university—industry
collaboration has been repeatedly emphasized in strategic documents and policy discourse,
the operational mechanisms required for its effectiveness have not been sufficiently
developed. The most urgent need is to transform fragmented, short-term, and individual-
based collaborations into a structured, ecosystem-oriented, and knowledge-based model of
interaction.

The highest-ranked dimension was the creation of a knowledge-based joint
collaboration ecosystem. This result suggests that isolated projects and bilateral contracts
cannot sufficiently improve the effectiveness of collaboration unless they are embedded
within a broader ecosystem involving universities, industries, government bodies,
knowledge-based firms, financial institutions, innovation centers, and intermediary
organizations. Such an ecosystem can facilitate the continuous flow of knowledge,
resources, problems, solutions, and benefits among stakeholders. The second major
priority, participatory governance, further confirms that decision-making in university—
industry collaboration must become more inclusive, transparent, and stakeholder-oriented.
Without the active participation of academic, industrial, governmental, and innovation
actors, policies may remain disconnected from real needs and implementation capacities.
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The high priority assigned to sustainable financing reflects the fact that long-term
collaboration cannot be built on unstable, project-based, or discretionary funding. A
reliable financing system is essential for joint research, technology development,
innovation infrastructure, and collaborative platforms. Similarly, the need for an integrated
online and secure communication system demonstrates that collaboration requires
transparent and accessible information about industrial needs, academic capacities,
researchers, projects, contracts, and outcomes. The priority of long-range joint
collaboration shows that short-term projects should gradually be replaced by mission-
oriented, multi-year, and strategically planned partnerships. The importance of researcher
promotion systems also indicates that academic incentive structures must be aligned with
industrial collaboration, technological problem-solving, and social and economic impact.

In conclusion, the study demonstrates that improving the effectiveness of university—
industry collaboration in lIran requires targeted investment in dimensions with high
importance and low performance. Policymakers should prioritize ecosystem development,
participatory governance, sustainable financing, secure communication infrastructure,
long-term collaboration, interactive platforms, researcher incentive systems, and structured
joint research mechanisms. The importance—performance approach used in this study
provides a practical basis for ranking corrective actions and allocating resources more
effectively. By focusing on the dimensions with the largest weighted gaps, decision-makers
can move beyond general policy statements and design evidence-based interventions that
strengthen the institutional, financial, communicative, and governance foundations of
university—industry collaboration.



&

Slo Bl i g 8GN (6,0 Sy 51 e Sl 3 Slos—Caod] Julod
ol Sloladl auuglyl

TS5 ol 07 (g )95 Sl V200 (SRS (G40

OInl Qg i g plo oSty (b iy ot 5 Ll iy e 00K (pages (IS Canlis (5553 speil
Ol el i g plo olSiils o (cuiges 03823 g 5 619 030 Cate 09)5 iy Y

Ol ol o g ple 8D ¢ b iy wdine g dlaiBl (e 0aSLED ¢ Luiily Y

A

VEFANV Y el s )b
Ebasls] s 5 ol 3 G g oKl (olSiad st il oim39uts Shal 3,Skas g Capan] L s imgf Chin WALV Gk &6
5 Canlo a5 jl g (Slanwgim e, dan L 1 Jimgss ol 92 05> ol S e 5 LIS sl gl Mool pldl V0L 50 eyl Sl o,
Sl pocin oS 515 by i) esliul b o aS alsye 3 5 bl oS— i el 3,0, b Sl auoss ( bg, | VTN ikl Sl &6
UM.DU)J] JW LA@‘.\»Y' ‘ul);l).)wosolim;].) d)l&o.lbdlm?ﬂ]b]aa)‘odjmvv MPUG) @0)):99.»5)[)9@9.)@“
& Lo ,3 dlel ol s Cund] im0 it (glyp bl sooe dolidus s g3 ¢ ds o 3 s glels ) Ken

S elie )3 3ll (pl 3 Slas g Coenl Gl oo [Tt % 9% oS A ye e & (SAL LG e
oy () Sad 059> 5o Called Jlo Vo 5l i dbblu b imio o (2RI 805 5, YO HLas] o g b sl (glas jopy
5 b e AV Flg,S T L o Slae anliny UL g+ AF FlossS Wl b connl doliiny bl 8,5 58 Cato ebow 2, Slas Con]
£+ Ll slel el JS Sk 31 i gl 5s los Sje BIKS st 5 5 Sles—cuenl b Bs, b el
Ltb&.gja] u;)u.w.» o .)9>}4 .))5\149 9 b..\mg{l).)l C,wo.lbl uL\A )I.)L;w ls )i.}LJ a5 .)9: Y.\ L’)J‘)J .))Slos Jg L}A—i’tﬁ 9
S 3,59, 56T AAYE 8 b g bl o e 6)Kad pyrcans s lomsl Lol ity gy B Lasls olul py | 5D (o) Ken gy Kan
AVAY s b (bl el 5 Ly ds LSy lobis sl VY- 55 L ylasl Jlo el pllas sbo) DA+ s b 5Lt
b o) St g opsiioen (g5 pllas sloul AFAY 59 b S jnie Lol (o sloul AFAA 55 b 3 il S e (5K

izt i e Slae—c an/

fwio 4

o Blg5 o dedily (o) Son g oyl (Lol cdluy; ol Jlo ool ¢ 35, lie SlyeSs oz 2Uld porcans; sl

A Colin 1) Caio g oKl oMelsy cel,8 o158 &b pawass dacuwluw Mol

1 Rl )l oga
WMol Cleladl cancudgl (ol (Blay o g oKk (o)Kan oisu 8l deme Sl 3 Sles—caenl Julog (V4 0) pel (6515 5 i Sobow (6)5 e Do SIS
NV (B)F cdewnsi y Sl 9l 5 g

® B
el 03y 4y Bl lis (gl il s> oo VF 0 © o B

e SKLS gage
ol 4235 & 90 CC BY-NC 4.0 0155 L gillas ol;1 oo s &yt allie 0l Lt Mehdi_shayegani@iust.ac.ir : s sl cou


http://creativecommons.org/licenses/by-nc/4.0
https://orcid.org/0009-0008-6246-0885
https://orcid.org/0000-0002-1828-9928
https://orcid.org/0000-0002-6530-8933
http://creativecommons.org/licenses/by-nc/4.0

daide
2 b (¥l 55y) g (oilwce )b 0,8 e lgied mlio g il Jsl g cuslil wadgs 9il8 lgied bolKisls 15t
sloalazil )3 8 bk drwg g gl 6yl By Coze ] 298 JaSo (slacud b wiilg e e ol 50
PR (cdngh )b g adpdn Sl alo s (paass (il 4 1615 25U lyglis o by clalame ) a4
(ol e Bgu (sl (83 ply (o) g5le aSl ¢ alado b (0l>)l,8 alayl, gi;ls).@ & Caoo g 08U (6, Ken laie ol
(21) 390 gume (coges Cusluw 9 )lik 5ol
el gt9) (9> sloyllo 4y Sty 5 Sy SlblS )l s (ole5 B L el o pgly pllas 45 o ytS 10 o354y
55 o g Wlae (Jb dlie Mg g ola Ghjgel ae o el nolStils ¢ placdl ppiz ;3 ol d2lgo sao latle L
ool (o3l b 155 atoolisS (sl youno 11, 365 il 5lid slasli ¢ g y5ld dnmgi 9 S o Lo 50 (5584 ko pr sloay
gizme (S8 4 yide bagg)lKen g 39808 Jlb JolS ©jgods (i5u 93 Gl Jolid (Bly Cudils aomi )3 S o0
(4 3) B3 shucaglyl 9 2Ly (plolid (ale ©ygo lagg)len (ol isu il e sl b aSk ccan S

il lacgome 4 ol Cudbge g Canl (camiin oty ) Ked ) &5 Amd o i Caio g oKD (6, en Lol
ol pllas ¢ blaie slesel oS puiie Blaal 395 g couw s 51 ol diunly (b e g (oLl o Jlo ¢ Kinyd ool o s lid b Jolse
g e g Cubge 1S Jolge I ()San Caontly 33l g (oolos Cale «5)SE Sl (3dg) slo) gl il
Ml ol (6,8 IS @lo Wilgh oo Cario g 0Bl Jos slaio 9 Jloj 38 bbb pllas « Kim )8 by 10 gl 00 (gom
5 Sloile Shiod (=9 4 g 03)S He (6390 Cbls)l paw Sl Algn (1) &5 35 0 S (KB S0 () Sen 295
(5-7) 39 Al Hlub 5 lite <ygods @dlio g 4505 calio (il by o] )3 48 My il

& ’\JW olSuisly ol (b )b ol ylass] g o Sl glds cCmino g ol (6,0 Jdow jo pols Pluws 51 (SO
i cloin] 53 clal g ode sluel (Bl imgh mlio el o xBly (sloosly d o yiwd ¢ 25 slajye drwgi JLid

3939 5 2By Cuje S (lodd g Jgame ) (g)slys iy o LialS (690 0 )] linee >y yid mlio a5 Jb


https://portal.issn.org/resource/ISSN/

I 4 S L

ml sloas b San gt lwlyon womuio (o pde 5 3l Loy S > oSSl cpl ST.05)0 39505 e sla)lil 4
S, Sail S os)lSod nlio oy ] gyl g e s okeolisS g oAt Mol 4 oS jtite b
(9 8) sl s g 0l (5)lScod st b ool (slibo sy 5] Lbolss (sl S gl b 5 S st gblio cyuess

)95 $)Slo Gl gaw | &S Casl 039) (5wl (Sloj Canivo g oI ()0 ¢ Molliyn 3390 slad o5 )
(g s phySlhasil (sorily aa Fhe 5y yod> piline ()lhe cpin Bl 0kl has o3 ply CS)lie 4 5 03)S
590 (sloesSan 4 Wlosls s Slllas asl ingis (slacasluw 935 g baly (sl sl oS yide Jlosier i o5
5 cblis b )Ll (o ol (o)l S byl e (sl (62185 s lone diajls 4L oS jde (glaofgy Atojl ey
& g 0k a2l pllad S lgiear Ll Catio 5 oSG (4580 plply s elor] gl p Cugl g (6,58 oSl
(10-12) 35050 65 (530l Sigms (3330 45 0381 lalidl ) gl yases

56 5 oo (slacuslins cdangs (sladaliy ¢ sVl sl 3 48 Cosln Lo Contr g olSeisls bl albuo 35 ) 5>
Slnanlons oo Ahols 45 100l L5 g, 5 6olsmms « ool sl 48,5 1,5 15T 3,50 e bjon] e laiS
0ol Pl cind Gl (b5l (slacs iy 295 5l (b dlols ol 5l ot sl dag LB plizeen By 0 Shos 5 ol
Ol St ()5 b (g )bl Sy gt (sl )Tg5le (10l )ST csaolinS” (sladSog, e S yita (slasinghy Jle
Slasgerme ©ygod dSl gy porcans) S plsiedr & lag)lSen (ailyd (i 3 ol Ll Glasles Cins 5 Cantio g ol
(13-15) %55 g0 JSb ol 231 &y aly g gl Lasly ]

5 &l o & (hie 5 (Sllas ol NS ©j9p8 il 3 Cato 5 oI ()6 0)byd 31 Gllas
s s Do) 4l cuns S o (slaoggp b Wl )ly8 dlaes uwl)slla)@ shol dlis 0,559, w5 iled S WSt (oS |
o B Cariio g o8l & sl ol diojls i Bl ()San sl (5555 5 (6y9liE sl s lazel (LI b gl Sk
o1 (b Blad &0ty ol (sl s § gt @blio dois o] )3 & aluussS] Wigdh Ly poi S o oS
5 i Sol (gls STe (ol SacS 15 dauly Gooles (ol ye Coanl y (rizpad aiuussS] oSS 3L
16-) ain> ilS |y Cnio g olSuil oo St yh g ()l alols w155 oo yolic cpl 1y ) 45T Slgiguog (sl g5l
(18

b 69l sgSl )3 2 o g o8BI () Sod o ) (ot oSl S5 (69l s (el sla il HUS 5
2l 2By lalil & 99 5 2 Jpame 35 (59l A (sl oSl S 131 355 315 lio By sl o5 baolS
0238 s L 45 oSl laie ol 31 S o3li] S (gnASn 5 vy 35T clnolSls ales 31 g (ool golie

)lSen pllss a5 conl ol piline 8 s 3856 ¢l oplb ] o ailygld il S b aSh amstie Sl (ggp0



[T SRRSO T I ]

slagingh &5 39d 0 corge (Bl x> 295 A8 bl bl ol ale glacad b g Cato (ABly slajls Gle wlgn
(19 ,1) solis Cagomry 4 (659165 50 (3 pudly o lgieu |y oKl 15 Cartio g 2550 Alold Cxio Jilwo 31 2Kl

3 Slas— el oo iy laplas 3 (SNol slacoggl s 9 39250 Cumdg 2Ll sl ot sl 5 S
S8 G Cwlis 9 glpte 4 Jole Gl )3 35290 3Shos a5 Jolo o Coonl e lojen auglio b g, ool o
cpl Cajo Wligysh dlilis iajls cplplty 5 Lted sl 3,80ae Lol YU coanl gl &8 a8 Ll |, lbojes b 48 e
bl Caans 43 1y 3950 golio 5 135 oo w3 |y nciy olgl S lS0l < lows 1 IS sty ) (el & sl o 3,505,
Tmo iy Aajls gy cul 385 0) (Jocull )b 1y (IS S cud b il g BKS (il o5 WS e colin
(20-22) cunl 5 Slas—con] s ylo > Jolge candgo ailblizte yuunds ¢ lanailuol casle dunlxe da sls

OSeo 15 68 ool ope wlow o lgi o 0 Slas—Cuod] o 3l odlaiw] s 5 oKl (5, K0n 0je> )
Wojo> (S Cunl (S0 ¢ hlio )3 il 48)5 1,5 d2g5 3)50 yioS Joo )3 Lol cdidl pteo jlows (5 3 Jlas jlolal (5
Foo S sl el pls 3l a8l oIS abo s (gl (65505 b (60 uml) a1 Lol il azily ppulis L 5 Shos
L ol pliS” a8 ded i Wlgs o B pl ] (s8lg 5 Sas g 0udb STl Caodl e BIKS ezl diojls oje> opl )
Gsholss (sl gSis cpal (ol (glaailolis ¢ oS )l 508> lly (Jlo pual (Sl sl 855 )8 (Sl (30 )a0b 0 (16ilS
silisie Olpeds Slllas | ()la ;5 &5 din olooje> alex | Csesdly slags)Kon 5 ol Siimghy sl pllas oS o
(23 127) sl e 25l (s S

2 S o8 atio 5 oKD ()lSen Sl > ol sla sl | (S a5 amd o0 (LS (piomed Llagh Al
S8en y Fhe Jelos 5l o 1d b yiegdy I (Glun sl ol ] Glacodsl s (9l (IS slagSIl @)l L e oLl
cp) S 5 g y90 st qolio b g 5395 0l sl plIS ()5S oaBly Lanlds 5 oS Whed,S et e Lol ciiled,S )

Gl by olel ded wilgi sod )l Cunluw g Cunl 39050 (00l 5 (s pe ¢ Jlo milio |y )b caclias cuonl ol > dlius

(23 4 3) &S s 1y Slles slacoglgl ()5 05 cogliad
2 S Xojls aSl gus ob ol owy SMelad il 38l b bl Cario g oRiih (6en disu il S (sow
3 )l 55 i b (l50n (sl IS ol Sty ST ol ol ) (sla S5l 5 (25 pllas o puSs laie
1ol g otingly Jluwo Ly )3 golio STk oo il iaio (slmojy s 4 2959 03] iS5 8l ) IS jlital 395 b))
Al 39 4> LSS SleMbl 5 bls)l cladilobs (51,0515 0 dlols  ly slails 5l aojg p sl anily Jlad e8ylie Jlo



AR

I 4 S L

S5 S Sl eiley (Bl j 920059 9 ooliaS (5o B3I ST (piomen L9 oo (bl (g Lol g bacd o il
(13 6 .,5) Wb o LidlS cloin] Gloyw g S yiie (650L loiel

515 08 (KaS IS sl & g5 oo Carias 5 oSl (6 S i 5 oim39sge Sl ol Juloxs e ol oyl
pazuie Slg b Glod iz ST €8 > dadin SNl shdiay (b Cuow 4y g w85 Alols g5l 5 S sl S,
Sromb Coglel yd alul plaS Wl o Cguste (awd g bl dlal pliS” 5yl 41,8 « Sl as g Caxsg o dlal plST &S WS
Lol )3 48 ol wle (e )stS el saaaglyl £ cnl )b g2 e S0 apass ISl laoje plaST 5 5 L)l I8
9 Mol (6 pSmenas ly (plive g sl b (lizen gluo wljpld s g leelRiil (e el (Lo SIS
(17 15 14) 1L gobio dingy amass

il (SST g (63,0l Cormtl 929 b ] 3 Canbio g oISl (6 e 48 o (U5 Slodl 0 <Egarne
Cluyj Gl (S )lie SheSo cand byl 5 il Gle SIS Mels (5 )lubl (il ) s b lioren @3 yiuS
Fo Jolse 5 glge o cOls g)ulil sl dle (55K (glapllas (c10, L 5 sl Jlo glie Cdgime LS, (L)l
o Meo] a8 b 595 o LT oably 3,Skas g cnanl ool 1 (5o il odimdgnte dload sl p3Y g Canes L3S
(22,1910 9) 3,5 (b (635 5 (ele sacaglgl 4l

Scuggl s 5 Gl )3 Catio g oSl (S0 (o5 Bl oaimddgus Sl 3 Sles g Cunl Jidow (g cnl Baa

ol 0595wl (UlpeSs g S paenad )l Cunlow (gl (M| plad]

oS — S el 3,509y b LS| — oy (g, g Caple H5 5 g Glnwg o)l whaa s Sl el )l

O (gl oS dloyo gl s 4B S 0y Gimgy nl 3 o @B Sl g plol S 58 5l enlitl b ME &S al> jo
3Ll 5 3)Shes = Cunl Jlod ol () ai Cuglgl 5 Catio 3)Shos GBS piren 5 sldig] el sl cueal (1
S)Sen oS Ao YV ()2 b g gl g (Swwghtiw al> o i S 513 By, I ooliial b ad 485 0500 (359 SIS
o1 035l ¥ B lowd Jgaa 15 a5 ud Hlulid o g oKl () Ken (50 Bl adimd dgutg sl o)l )3 Cario 4 oKl

Cow]



Ol 93 Corieo g olRU1S (g, Kod wies i Dgse bl Slast .Y Jgua

Ol 5 oKLl 5 Carios (6 Sed (slagSI| SVl 5l 2 o (gladlsie S il oggy ol slojlome  am o lads

Oal BL31 ol 5 s bLS I LLS )| Pl ol 5 b2 4z LSy labls olx Dy

lad bl )l gilonatsn (il oLz sl (oledbl oSl sbnl (gilre sloass S e (galss (95 sl Dy
o i ol

() ol S5 2l (bl ) LolS5 pllis 3925 «Dllas ol 0525 s \Sad wipmssS] J3me 1S S e 6 )Sad gy angj e Dy
(omnsS1 950, 0 -3 Lally)

Sl pllis s92rg doaiy T3 (g5los Jasliol o dosaly glaask (il 5 baoallysiws 09zg Slihod 5 gl 5yt (s Ken pllai sl D¥
qole (05 (Fae Lario (35 (ele S Sl

o o2l o Ceados S e (5, Kam 5 gl gl o el Sl e el ol sl Do

Pl sare GLbd )5 g o Rangh (i (GLallails Ggi> g Lle 5 a5, )| OlSaRgs g Gehizne sl pllas Slom D¢
Sfes o)l plla ouiione (ganad,

Syzs gl ud 5 e Gshe (WS [ 4 (S, sloiesh il )l 653 Sl g pae pllss ol Dy
658 Sl pllai g (ls 3525 (oo sl2lo)] 3

=l giloaled wais g ol S i cole slody pis oloul (slo gy gl STl el wiadier (5l aled DA
Sl gile o laibiwl da igss

96915 ST AL 5 gty olftsls slml wless 5 udg (loaiailys « 5 5l pllas Sloasg Jpams 10 55150 plls D
WSl (g le3l glacS 5

Sl (gaats 5 S ol ()5 sladize slml Rl slasl ozl SUizS 5 (cagh SOl obx Dy-
(ode -~ (rro)oghain 93 (slaoasay il

455 osmidls da Cano Jule ol e dn olKails (slug, waio a5 sy oo Sl ik Lol D
oy 5 elS ailul wolaaiul b

OS5 e colSlle «alKitsls (SIS 5 o Simaly omhizes (lgzmiils il ol laiied ololis Dy
Sl 55 alio

(092 9y Sy el (50,8 Skl e Arwsi syl IS Sl 8> g sole gl Dy

Ol il olazdl ooyl il oly delys lasl Jld! dnwgs oben Lils g )glogm Dy¥

& 1o (5 9mecdlae 3| OSSP KPS Do

(Slosle (5 loxe o5 9500 Lolas ¢ gy oaias Dloas olSiils o Liwlas sazme pwdige ol was lacwlw 3kl Dy#
S g o8&l (ol lly dxwg

Suzme gwdige (ol S ST 5l Sules g sbml i cele slacdad 5 ele ST 50 olxl S sl peal) 351 Dy
AEXYOVA

hrtie b 6,85k Jlite S (2 - (sele poall plale (6,050L ¢ Jlie slael o sl S i (5)Sen S 3 i) DA
aFd Sy pde SO lee R (025 5 la lee Sl

SSobie (GlpeSo (lo (g Ve p2 50 Sl (SlyeS> 8,50, Sl D14

Sz IS jgiws bl whoe oy ags Sy oy S i g, Dy

GlSer  isu 5l day sl 0, Slas g Cacdl (e ogad o xio g 2REh (B8 Gl (oS dsge o
ool (ganals s 331 cla 3 iy 0,8 olide p3 JlgwY e b plaSyn it le Giste dsliiury 93 ok 5l o g oSl
Wges w2 ()90 Joio bl g 09 (AL g (ko olpslie (B g oo g o Koy il Jol gy (pl

)lSKed 059> 50 Jlo Vo (VL cullad disl ( Kon a5 (485 V0 by (sladoliiun s .ol 155 Y 0,85 YO (gl dnols G (¢lp



\Y

I 4 S L

ojloud Jodo dgy Ayl ol )8 WMt hyls a3 Y g (658> CMuass glyls 125 VA 0 eSS iy Cmiio g oSl

W) LS)BTC"‘? Jry Yo O &l 3450 A.ow); &9 b oals « pass DD 0 uL“’ |) LYy Lg)LoT dzols CJled 09> Y

R0 g AR G pd g bl drels Clasuine 1Y Joua

b 055> Olye

ol ls slacs 5 . L 551,05 olSsls

Ve v ¥ Ve S8 slass

Sl og, 51 o3l bl e pshaie 4 g Culled Jsiiio 0j> S 5l e 3 38 (B el g 4 Y
Ol e 03 L5 S el oty +/AVd Shas Aol (sl g +/AY ply Cuodl doliiinp (gl (2Ll o g g odlitul Flig,S
b 4ol g oy bl colo bug dalidany (2ly) 9 sliel rizren ool Indolidu y (VL Gliabl oL

2 G 5 o8 ()80 Lizu il ey (gl 0ad (Slolid de Gy )d Caino g oKl 5,Slos 5 Cuad] oy p
& gt Caglyl (lold & cosl pulul i 5 pSeead 3l S (IPA) 5 Shos—cuanl ol (55508 o 2]
lyt Sl (5300000 Sl S (gilucSimlon 53,15 3929 Ll 4 5l (it o olr 4 GlaS wlio il 5 (555,
e VAW Jlo )3 1) 5 Shoe— ol Jlod oS 39 (LS gl jou 9 JUile 43S (o0 St |y (oo (6 B ol
5 o Sy Cuetl ilow g 455 53] gl aioles L ojlime Az Bl (glaJie gospio oo ulusl 2 1) 355 3,8 5 208
Ob e (il 38l 5 45 9055 Gload [ Sunled o (g5 03l adlllae S Bojb 1] 395 3)50 5 Wb e | Jelgs 3)Sles
00D L el 8 505 as glagden 09,8 )T g leds

5 (coonl) hllasl Jolo 93y 5l (ol s o (85051 L (g ptie Culd) o Cunl gl (1258 cul 2 )
e 3,58 S jgo a8 Canl eyl S5 A 3,Ses - cenl Jdow sl plojlu o (s8lg 5,Sles 0)byd gl
390 Alite o )3 90 slatus B a Cughyl g losd (Y gazme ()8 sl padls g g s bl (3,5 asuie
D35 oo )ly8 ookl 550

ol Sl (los (i ¢ Slojlo chnd 9 098 LIS (Lol b B ams o )13 e Ll > (s ()l (b
y olsitie BTl g b 15,55 ¢ 2k ik Slisios (sla by 5l (o plgis 3 Slas—Caonl Jlog a8 oS’ Sl il 5
CasS )0 gty sauoyd U a0 S8 Lol )5 a4y g 00y J18 cuwyp Dy90 lodd 5 SV guae ploie sla Sig o)l
2ol @By Jelos o sl slS aSS sl i il (yutie o L) g slacuglyl elul 1) Slass 5 Y guame
S 2 Shy ped 9 Bl e culd) p ) U cp i o pbhaasuie usy iCwl Sl adx 9 plojes olulid

Copde & (kg 9 2,50 9y ol Ak ()58 900 Mojl g sl a0 (slad il 1 5 ol Wl o plejle 3)Slae



A2n) 8 ooy 35 (G838 ety

b plejle (BB Cundge cogi 5 b te 4 Slass li5)] gl 2 ol pal; (lie gy panass L b amd o Sl
A8

Camdg) 3)Shos Sl ol (B8] jgmo oS 39450 03 aled (sdnr 93 513505 S (59 2 3,8des — ol ibw b
onl ol Ll (g p2 Cagdgl g gpo lime) ol Sl B jgme g 039 la el ((Shy y2 385 (i g 29290
S8 Glpte & (93)8l) (6365 mrevad 3 & Sl (ol parde ;bles asl 1 So 2 oS 395 00 muand 42l jloz 41 lages
TS & Pl 3 S g oKl () San (i Sl oaimd dgua dlasl 3 )Shos = ool Jilow (g} (o8 dl> o )3 S oo
1S plsl s

Cuany 2dolilinn 33 (15 9 0K g Cario (502 oS 51 6D dgage Syl Lol 1 gl o
2l glolid lpl ) Caio 5 o8l (6)Sen (oS TY (oS 51,8 5l oSl § o () Ken Lisu Sl onind gy da
ool 1y 3,Skae g el eolad 31 IS i 4y s |y g5 5 83 gy ] 13 48 15 Loy dalidias y Sy yolusl (ypod
2253)S el (0L jlews = 0 608 sl = V) (260 S ol ) (Slpes B 3 1y 525 slinegd

ol y9ps Catio g oSty ()80 (i il dgm sl Gl 42 U dm ol el

S e L) 4558 1) oo g oS (45108 i 53 dn (pl 35290 Cumdg 3)Slos

o Sibe b sl s (g5l oz Jl oy 23,508 (2d (955 9 Caredl (2led (8] dlowe 1090 @

W duolee Cariao g oD (6)San w5l odimd dgupo dlal 1 S a0 Sles g el iyl

1
b; = (1L, bjp); Coenl oled 53]
1
Cj = (g ij); ISP ONS

bl (5] 0)Shoe = Cuedl G lo pdlie Cys Cae 1 yNhes g Cunod] diliw] (135,] duwlxe ogu o8
25 Sygo & polie cpl g oo o3kl 3,Slae dilin] olus 1 SSke 5wl (35 s Can b dmle 35yl g Coucnl

_ Xjibj

VS T O IR
m Coodd R

Up

m
_ Xj=1Cj

e =—"— > ,8das ailil 53]

VY



AN

S A

3)8es g Cuonl (:0ke Ao gulis sl 3o S (5650ke 9 Cueal S (3650ke (S Joxo g plo (635 yo dla
e YV o L plp 0 Sdes 9 0k 9 ¥+ Ll Cool 5 0k sl 08 )1 Y 0jlod Jgio 53 an Ve 51 S 2
W5 485 )l )3 5 Slas = Cuotl uilo (535 jo dal plgis 4 45 A
23l (555 po okl &) Capd oy o Capabige (olul 1 glgl (uedd (6 152 3 Sos Cuod] Lo 10, ke 08
el Gty a5 g0 apdlal S Sopm 59 5 sl g 9 BISS (as s jleslitl b Caglyl el 2505 (satpatod 406 ez

ow;= |(bi - Ci) * bil

ryn

50 3l oaimd daapy Al Gy dlal 51 K plAS 2 Ay g yjs 90 cpl e BISGS g 0Sles )l ¢ Cacal b))

ol 00 031 LS ¥ o )lewd Jgdo 53 g dmolee Cario 5 oKl (5 Ko

Carino 9 0RUG1 (5, S0n oidu 151 00D dgua dlayl 3, Sos — Caod! Julod o U5 Joaa

w5, 0wl g SIS Cjo Shos bj coeal olye oled
(bj-c;)

¥ \WATS Y5 e \Ra bl el g by 4z LS, wlils bl DY
5 \$AFA Y5 VoA £5A S yiie ol gsSw ol DY
\ VAYFAA Yvs VY £AA 5o Ul S it 6 )Kad pgr Gy bl DY
A WYXy yay \ ¥ Y05 Sliios 5 gy S yide oySes ol olxy] DY
Y T a% Yy Vo f f.vs Jasl Jbo el plls sl Doy
% VEYRY YA \ o8 f5¥ ol Kidal 5 ooadizee gl pllsi ol DF
\0 A-98 VAT Y.o8 ¥ 6555 CuSle Co s ol oyl DYV
VY 9. $YF YXs VXA Y AT ollasl stades o 4les DA
WY DYYEE VYA Yy ¥ A Slosdy Jpame 1o oysly pls DA
q 1. Yfos YFf VA R Sliios 5 imghy gloglS ol DY
14 YAFYE Y Y5 XA oS LSk ol D
Y ANOOY Vav Y% Y05 ol s ololbs  DYY
Y. oY ~f Y5 YA Gl 5 sale gasl,  DOY
\A £Y--A Vo f Y FA oY ot Gl sysloem  DVF
X 241Y YXs VAT £y Gl5an 5 gypmecdlae DO
\$ YYYEE \.YY YA £.OY ebe wa> glacails Ssl - Dyg
VE ANY s Yy fYs5 aa> slas,al, 351 DY
V. V-Yas Y.y YA FFA S it 5, Sen Kb gl DYA
Y VA FA Yy VY FAF 5 e SeS 0S5, 31 DA
5 15.AAYE Y FA V¥ £AA Syl S i gySes DY-




[T SRRSO T I ]

Cuadl ) (6580 dati b 3 Slas —Cuod] uplo )3 Caio 5 oSl () Ken isu il sdind deuy dlel Cusdgo
ol o 031y i Y ojledd JS5 50 (V.05 3 Shos K0

é e
8 - -
o
s @) Oo 8 o Ba
N
: [os]
O D15 O
¥
.
ye
T
1)
1
4
o 1 1,4 Y A r T4 ¥ A 8
8 Sks

3 Sl —Cuod] (s yilo 13 o 9 0IKEGID (5,02 (i 31 502D dguter Sl Curdigo .Y 5 lown S5

3 ol 215 Sae blis 3 g cawl 0L (L3 U lawgie 5l slul ded ] cunl jasine Vo jless S5 51 &S jglailon
5l canl O)le A8k slant wlel p o Slas — Cuonl oo Cul bwsio jl 5 ol Caio

3 ySles pdaw Jg 8o (olo5)l YU s Caenl Jlas 51 Luad L B aiad gl § S dogd anlio Jgl asl
2j A Cdin 4l ol ) 08 S heke b pl 3 1) drsgi g gm0 SleBW BL cplply sl b Cuns 4 lpadli )l
1W5,l5,1,8

S yide (6550 pyr Canj dbul (DY) mie ol (g9 bl (DY) (bls)l el g by 40 )LSG aibols slonl”
&)l pllas sll ¢ Do)yl Jlo 0ol pllas ool (DY) Slaios 5 timgly Syido ()80 pllss slom] (DY) g0 U
"(D20) 5 sy S st (5 (DY) S o 3,505, 3531 (DF) Sy 5 (ins

Oleibo 555 o i Yl o int] 5 1 Ll s ol fgs indg @ghs 4l = g3 4l
4l ol 3 pjolal 08 Joo a1diS o Lpadld cpl3)90 )3 0L plnbis o) (253 Jhon 38es lepad b (nl 5)50 )3 33

:.,\S)b )‘);9

\#



\Y

I 4 S L

¢ (D\;)uuho L bl Sl c(D\Y) shol Gl ed olwlis ‘(D\A)J).w.c &S K ys LgUiS)‘"

"(D\\‘) uL“ u:l‘db 6)9139“’

25,05 558 Gl )3 50kl 9 5l w5 Slas wm g (b Cusal oi dlul cpl 39 03 ol o B)b jlasb cpl 4 L

"(DV0)is Ko 3 sygmaclie (DY) Sliios 5 ctmgly slapgls sbol (DA Lisl siabgn gjl les”

D55 0 B anb ol o a8 e el faalio W 51 (g5 sl> (510 Bl 1B aslic o)lon 4l
390 53 lojlio YU 3,Sdos 5l (B ainy gl 5)lay08 0 2V (s 3)8ee I (Jg )5 Sl cuponl (Bains gy 15 |l
g w4l opl 0 08 dgamee il 4 el pl dlp Ty 0en e cla B L lpde Jg cbdin B luad Ll )]
1yl 41,8

(D11)ads )5k ololis (D)olossg Jpama 53 (59l plas (DY) (658 cuSlle oy o pllas slonl”
"(DAV)was o pal, sl (DY) clad o g ole (el o

iy SBBS adls pelul g Coglyl o)Sles —Cueal LS Jges gipe (Al 3 Sl (SaSTy 4 g L
Casl oad 03l (Lt ¥ 0 ylowd Jgua ) 45 5 4B S lai )3 Cuglyl o gy olsl (e g2 3L Sy905

Olx) 0 S 9 oG (5,00 S 51 oD dgaps dlayl sus Cuglgl ¥ Jous

Syl ol o Lo Slel slaws 039 099w Coglol o

G929 (5,98 (6,185 by Dv.,Dya,Do,Dy.Dy- I O >VY Yo jles Coglol o
YU Cuglgl b (6 105 alo Dy.D¢.D¥ Y VWY > 59> F YU o olsl mlaws
Sgore b b (o2 05 Sgupn Dy-,.DVA,DVO,DA ¥ V> 55> Lwgie Coglyl o
ol Plos b ey poe Dyv,DyY,Dy,.Dy¢ ¥ > 559>V ol Cuglyl mlas

e amass g mbe mals Da,Dyve,DVy, DY ¥ Y > 5 Ol Hlees Coglgl o

oisly () Sen iz )] ay.edﬁl)),fl:%‘(&m 559 BEE) YU 59 bolal (g9 p milio 35005 &S Canl 2oy

Cuib dales Caio g

- e

3Sles g Carino g oKl (6 S0n oisu 5l 00D gu4s el 00 ST 3l Coonl ylo aS 0y L jols g (slaaidl

Dl ko &5 Jb pd ccild )3 YU ey dlel Cocnl 1Sk 0l 3959 (pa g JB GG olal (pl > Cario D390

S8 g5l dgu0 ©ygps ¢ o g (BIREDL B 1S a5 amy o Ui amS cpl b oLl Cgllae s 5l Sel (e )



[T SRRSO T I ]

Ao 3o cgenl () b cuslite Cosl atuilys jo 39290 Sllas pllas Lol ckilod)S S > (gdar 1) Catio 5 olRiy (580
4L g g0 Corol dy S (2T a8 () )3 S g oKLl ()80 ol Altus S0 ol 42w L Il
Cosl gua Slalllao b aidly () Sligygp6 5yl (piSu il sl & canl ol )l 5 (o2l (oles 3i5 53 s
Dl s Canliw Hlo BlSE H18,5 lismon 03,108 s baST 3559 b ol 13 Caio 5 o&isly bls)) wlosly lis o
(15 4 3) Cunl Crian (ly slails 5 Rk scud )b Jle Sialaal g GaeolisS oS ale dawly (sbaslys cars

s Caod] (58 a5 5l e 08,8 )18 € Sl da g dnl ) de it o Sles—Cuonl o gl wlel 5
2,559 355 ygoma gl Syttie (6)San porcuns 2l Jolds slal ol 0 (0] by Wl 53 2990 3 Shos Lol cizily (oYL
(55 ol 0 pily Sy (6)\San ol cpal g Lo e )liSo ol sl ol Jlo (el plls 2oyl oS )Lt S yeS
Ol S8 dg SIS g (cdingly S yide () Sem plla dbl g ol Sidinghy g Geioee ] pllaS Slm] (S e Jols
5 )sle bl aw > olpl 3 Cato g oSl 5)Ken plla Lol s o5 dad o0 LS Sl a4l )3 Sl
S 2l g 2eie Il gl 4 (62,90 Sl g ey dmalal B bl Hanl gt aSST 51 iy (x5 )15 e8>
$3o 5)Sen & Conl plogran G)Sen 5 wlgl Cgmle b s ol 9 (Slusl (yen (B35S g (bl ¢ Jlo ool
A 5o ¢ 895 (clacuanluw o g, Sod g o )l Ol w5l jlosieslys Jolge 5| (glie gao 4 dtunly |y Canio ¢ oKl
{12) 2y go (eloil dolop 4 4255 5 o 5gde

3o LS 4Bl pl g yere 2> S yide ()lSen porcinj dbml Sl Giagg ) eal plulid oyl Sere
Olgear &Sl o Ky 5 oKl Sy e ailrgs daly S lyisas b &51) caio g olStily () Kan dlies (5 55 &S
(o ladles (s yslgs 3Tp0 o lin il (oS 1 g cplio damolKiily o] y3 a8 Kilod S Syd (6,50 5bkin wiwmwsST S
oS canl ol ks dw cpl 53 5,Sles Cans ST Joled ,50050 b diedun g pomaie 45ud S5 bb dxels g ,Seudas (cladlys
osts ol ol (S yoad) Ll 5 39300 (slaofgy 0diS]y Glboli)l 4 jidin 5 0w 5 (s j o 4 o basySen
S8 )3 5lul 5 etuwsST (o3l ladsely 4 (et g Slles sla ooy 5l IS Cjgp0 o canl B3l Sllae L
Canivo 5 o5t SMolss il (5ySen Slelaznl g L jod 4,55 Haie | pizeen (17 ,16) wlod)S AT i 4 oKl
25 S5 6)Sen S e deloh g il yotwe SO oS yidio glio ((Jlite (Stunly (0,50 jk Gl & g e RSl Sloj
(7)

&S cul o] by de opl o 38es g Cuonl (YL GIKS g Sl SleSe 5,505, 551 pgd Cuglyl
o (ool (ladi63 pgd> p (s g Blad (S lhe (IS o5l & join Caxio g oKl (6)Sen b Las e (slas xS mans

YA



14

I 4 S L

ol b Glbail pas b (1051 cunglio b L2 als yo 55 s (et & 9 395 0 (b awly slodles g (i il (slacS y
eSS sy g5l 4 Caio 5 oSS (3950 (6 San A5y 25T a8 g ol b adl pl 00,5 o anlge a8l
rob (i gols (wiomen (17) 3, 5o B geanS” (B5lupg 5 G2 O 5lopg: Gl (Kialon g (Slojler (6575 0 slaSud
Siloloyw sly S3e sy gile 95 51 8L 1) plnl 3 ol 5 Corio L)l Cgune 452 & sl lgren Sl L
() Slasly xio cudyls 4 aBish (il bas o Slel g ool (Sales cans il

Qg e g oSl ()l (8 3 s 148 amd o s Al ()3 sl Jlo (el pllss sl cglyl (rage
6912 5 le slacuslw g cons Sl )3 42 ST duopp Oglla (i 5l s ) Al ced 1S5] BB 5 Bl pestane Jlo (L >
Caino B S Lo pas o Fgd sladnag 4y bolKish Sy (Jos 3 bl ol o 05T S o slajing}y 5l cules
o5l 31 6yl ol 02 el (Jlo oS (sl gl Cins g S5 polaid] slaggdio 395 gy Jlo el
ooMe LnolSutils (gl i b (5K ool 15 &8 sl 85l slallas b aibly ) tlay Bl sl g Sgdee cctanlioS
Sllllas ;3 ppizran (19) 28k Gl 3 )Slas s8] 5 Sy o ol sl sode e Wl po Wlglid 5 ale 35S
Jolge 5l gt g o sloggie By s0l)BL g (ol loyli) cind ol 3 Catio 5 olSih (5)San 4 by
(15) ol oads (B yxe 5o Jolad 0liiSDgume

Blge 31 (o oS a3 o LS dm opl (285 1B VL sl Coglgl 1 55 (b5 el g b3y LSS ailolus sl sy
ol glacud )b (Bpee unio sbajls (Lol sl olul g (el (o iod BB Blid (Lol cdloyj 398 )5 (Lol
Sl8er saciod I (ol (slailels iz Clé > cwl (g)lSen @l a5 )1 (S daojgy cud wils ol
2 sl plgan Sl oyl Slaal b 4Bl ol i) el Ll alo o 4y cpuine SNl 395 s 4y b S 03 Ll
Sllllas oz (2,1) 390 Cogmio 5 9lg5 35 ol byt bplol e Sl 9 SleMbl G2 b o pglss slosSl
sl g5ke dbml g )b e (Sbj 5 (N2 alold rals il (bl slaJUI a5 sl (LS o g ol ()80
(655) $)ls (5550 polas g sleisl (635 S > (oo A ¢ poitane Jolss

AIrl > o g 0Bl (5K 39290 pllas &5 3 oo Ui o (nl g2 il S pidie (gylSen iy Cuglyl
sl oads S yato (63yaly g yoracyjgele wtarily (sladsly p yieS g ol Sy 5 CaanlyS enfyy do 3l e
i)l g M e o3y iyl (Slinis S e o)l jgies sz Sloj 3]y pilie 3 paily ()0
Odyb &S 6,8 o S Sloj Hlul sla g, Ko Wlodly L aS Cunl guer (Mol o 3890 (slads i b bl pl Gl yodis

2 (11,10) Swwp blaie (5 p50L 9 S i jlilpuis olaiel p i (g3 paly <8 ki 4 5 03,5 joue o0l (53,3 kg, ]



[T SRRSO T I ]

Coxino g oSl Gleo STyl CS1)b (g9 4 CS o g )Sley Ly e Dp9pd 2ty Sllllae 5 B e
(13) wlos,S uSTs

Calio g oSl (g)lS0n o md 00 (L5 4l ol 29 Ghmgs wree slacaglyl ] 58 Sytde el (95w dbx]
5 bgmily )l pde  ime laaste Kl i Ll [ a5 slalad fcul ow) slaalsyl)d 5l 515 lalad aejls
Sl (paass (aSud G )b jl Sl o Syiie Lol (g5 ST Jols jgredlinne 5 peitins ©jgod g )5l
5 St () S IS dipe; sl slayezsl g 3l sloelislejl oS e (slacunts (SN (slaolyly gmoaline
5 e Ml e, gy 5 lbl) wlosls Ui &S sl gunats olnstimgly b doxsts ol S pal b 1 lize slasel
OMolss s ol dige 13 (yizpen (9 6) )l Cunio g oSy () e (giluaindled ) (goke S 5y Sl 550k
0dd (Bye 5)en o ol o lajls 5 o Kdagg Jlail g ol sl caslio sla)lSg5le 395 5 Sk
(14) cuwl

95590 s oS col o] S0k &l ol 2855 L3V caglsl 4l 3 55 o] Stimgy g elime 8] pls Syl sy
PRl 1)) ljhns &5 olKin al 005 e St b (5ylS0n Cpgale b (B ojlil 4 jgin alStily b))
(5918 o Bly Jiluo J> ixio slaojan 3 8 )lie il S jeie (b9 sl 5 jgel lio s Lnes
38des (b))l 9 W)l plas cul p5Y )0 (it 1 sl cnl s 255 (o0 )18 4ndle 5> ool (b)) sl g sl Jlas
oSole ol 53 355 e o g (slonl (53551 gyl o b Loy slacllab oS 095 (b3l sl ol St
13 sty &8 Lo g sl 313 Llail 5ol o goute et 45 ol lyean Slalllao b doets ol 08l azdls ids,
plas o gunadl oyl )3 Wloaly ol S ol )55l oloadidly b wizmen (12) w5103,S w8 i g olKily (6, Ko Cuidgo
{8) cadl g)lSan a5l sun Blo gyl 1 (55 Shjeel kg Cuxiio (slajl b (2R

) & dmd go (L5 a8l () D9 JABgR e Cugll e (ST g (ldgly S e () Sen pllas bl
e ols e om0 5] e iy (sl S5 BB g CBla il (clasis] 3 85 jyin Canto g olKel3 o (g
syt Laalgy (ol 33l nglSom 295 oo el (ollas (i 395 Cunlindjglid Sl 6yl 0500 9 @S (bl 0Fgy sl 2]
339 gy &S Cawl gued Jlalllao b doe pl iSO Iy paend g drwgd il 5 Ailay dinly (60590 Slogouas
S > ()5 o sy lgile 5 ol Sogle (5ylSen Copde pllss (bles Slacusliw (1dy) s Jodlygin
5 Lagio 5 SosS ebeS 55 b olfetils ol slagyigy s eihytl 3 cmmen (12 ,10) s S 45Ty o 5 oltil

(18) cuwl (6K saiS Camss Jolse 51 (S cpommin o) 555l o awly (sladlys 340 a8 cunl 03l



AR

I 4 S L

lolid S pie 5)Sen Sinyd ()] dler | S )5 KOs Cundy pghi» 4l 3 dlal (S (hlie
5 Cuodl o2 dmojgs pl ,d a5 amd o LS doud opl ol 3 (ygldgm 9 ules M (slacaslus S5l Lol i gD
Camdg 3 3lad nl (5353 (Jlo il cndls ()50 plls s 58 b |, gl lgiion 5 008 (b)) VU s 5 Shos o
Sl ol gl plaidy slacad b plgisa wlgs o ojoe cnl a3 g0 (Lis a8k sl g0t Jl 53l Slime 41 s
Cadbo ol Gl adl 485 IS5 guo B pladiied calid § S e ()lSen Sinjd STl (sl g 485,18 4,
lgean Slalllas b cudls s ol 5,8 oolitsl ool glaogg s b g ol slagSas sl e lie oS dausgi (sl
(6 5) lazsls (5, Kan polts (slabs i s 51 ]y oo slajl 55 5 Llite il olatel o slojlo i b &S

a3 o)lKan 5 ygmacdlis 5 Slidid 5 tngh slaosilS byl llis] tadgn glualss asle golel
BISS hls olal b duglie )3 amd oo (LS aShy cund bl (2l (392 Comlio Sline 4 doms ) 8)S )15 (ly Caglsl
2 Sxslg plas 6,8 cuSlle g e pllas bl aile (oolal cpizmen 515 (6598 6yl ke o (sl (5 a8 Cuygd VU Sy
panass b Gials BB 4ol o e (sledyal, 35sl 5 gl o g ale (ol (eadS S5k ol loss g Jgamme
lo g 0ud b Ll slal ded o g oSk () Ko (oIS Cunlus jd &S and o L adl -l a8 )T 1,8 sl dasce
5 Slasmcogonl Ll i b Ty gl 355 plosl 5, Shasmcon] IS olul y asbie anass wl Sk tigs Jlis LS
(20-22) ol @lio LEaS b (50505 dgae ol ¢S i dinjls (slaojer anuis o] s oS ol 5 5L

piime Ji 2 5l Gl Olpl 3 Cabo g o ()Sen (Sl dgm o5 2 LS il g gl Egecne
el portun Sbnl 4 el ©jgps il ((Si9 SIS (adld lul sl o3yl 5 (olayj dlal 5 5e
g oSimgy sl pllas oS e olas (g9Sn etoily (6)K0n pel (Bl il ol Jlo el S )l (S aSs
oyl & EotaolisS g okiSTy slnsylSan 5l IS Lol (slaplis dlal ol nl bigyya oS s gy syt pllas
Byo i oS maad 5 (DS sl o5 el o gy (Lol domss ol i oo JeSis 1) IS 31 5 il ksl ol
B3yl e Jlo (3ol e oS gy g il (313l d a8l iS5 03 Canino g oSl (gldls )8 b oo Shaes ial8l
o) Sy & Couo g oSl (g)Sen Jodd o) Slgiee (935N09) Os Silym oje cnl  giledles 9 85
35l ol 8 1) 8155 5 ygome ol

b o g ol (o)Sen (ki 1 g Sl 3)Slas g Comal SIS 5l by, (cpgal dlyl 2929 b ol Gingh
Wb (6y910,5 mo g el 503 5l L8 VO oBus el g oS dlsye claodls 4T st g ol yen Cudgaze i
a3l g amd tlS |y Wil (6 dymrens Bl o Sgaome diged oo Lol cidgy baye 428 g il (sl A3l iz ye

Sl laa o (25 (g Sew (Sp b Cunl (Ses 5 ab ploxl B8 ©gldd g STl sliwe 2 dlal 3Shee 25



[T SRRSO T I ]

g o5y )Ken 4 IS ol b g o paw jd g aSST pgus il ol yed g3 ge Camsg 3,8l Cudly 3 Ciglis b oS
WS o D905 |y alal 5 Slee (3 om0 sladig) g (Sloj Dlypusd Sl lodld alate Conle picmed S )y

cha slael (nio e (B8 ) Segtie 5 5 5 ladiges I edlaal b sl (slaimgly 25 0 oty
($5y9uiS oM oMbl (gy9ld (g5l Cato WSle wilitte plio Hhe (lawlio Gldlae ploul pioren ] Cond
63 le Yolee (gilw Jde g (Slpedlides Judoo aily8 ¢ Jiond aSis Judod (6 ot (g )lis b (g5l Jdo dile id piiny oS 5
slaculuw Gl Sl yp @Iy Job clallas plosl ecnl g8l 438 5,881 1y bl sl ol 5 e Lalg) w155 o 30
A8 S8 lolidl sy 5l gbgs byl 4 Wlgs e 5 Slas—Cuonl BIKE ials (Mol
b st p8 13 ailed jar g 3168 lolidl > mlie  SuiSly, 5l g a8 58 00 YU 59 BISKS lyld dlal 1) 265 S Mo]
Sy el (6)Ken sladoly g Caino g oSk byl el g o)L dilolus (g5lully oS yidio sla yimgs Jlo
Slwo Jor 3 e <8 )ltie a5 355 (£S5l IS (Ruingl 9 (sele cin sl )] pllas cunl p)Y (piznon
Slgi oo 5 S yude slofoy sl g iy gl Blad lacg )l g 0B o sially g Caio slajls SNl S

A Gl lee g0 1y (6ot i il

T T e

D)l 03 g (28lio dlaT AigSzud «pols ddlllas ploxl )

20,8 ) Sl it B an g solod dllie ol 55 5o

Yy



Yy

o) s ® (pppsd 08D ¢ —t g 9D W V13 e ¢ 3 0L

DS 2e

o >

EY

* -

1. Bianchi M, Cavaliere A, Chiaroni D, Frattini F, Chiesa V. Organizational modes for open innovation in the bio-
pharmaceutical industry: An exploratory analysis. Technovation. 2011;31(1):22-33.

2. Van de Vrande V, de Jong JPJ, Vanhaverbeke W, de Rochemont M. Open innovation in SMEs: Trends, motives and
management challenges. Technovation. 2009;29(6-7):423-37.

3. Samadi M, Mahmodi R, editors. Analysis of the relationship between industry and university in Iran. 7th National
Conference of Modern Studies and Research in the Field of Humanities, Management, and Entrepreneurship in Iran; 2020.

4. Hosseinzadeh AH, Rezadoust K, Bahmani S, Arabi A, Bandari M. The vicious cycle of industry-university relations:
Solutions for moving toward knowledge capital creation. Strategic Research on Social Problems. 2025;14(2):6-88.

5. Hemmert M, Bstieler L, Okamuro H. Bridging the cultural divide: Trust formation in university-industry research
collaborations in the US, Japan, and South Korea. Technovation. 2014;34(10):605-16.

6. Sjoo K, Hellstrom T. University-industry collaboration: A literature review and synthesis. Industry and Higher
Education. 2019;33(4):275-85.

7. Liu J, Wang X, Miao W, Wang X. What factors enable sustainable university-industry collaboration communities?
Evidence from a symbiosis theory perspective. Journal of Sustainable Futures. 2025:101166.

8. Hanafizadeh P, Salami R, Rowhani Tabatabaei M. Determining the factors influencing the selection of the inter-
entities cooperation method: Case study of Iran's information technology entities. Journal of Knowledge Management.
2006;74:3-18.

9. Bjerregaard T. University-industry collaboration strategies: A micro-level perspective. European Journal of
Innovation Management. 2009;12(2):161-76.

10. Edmondson G, Valigra L, Kenward M, Hudson R, Belfield H. Making Industry-University Partnerships Work:
Lessons from Successful Collaborations. Science Business Innovation Board, 2012.

11. Rohrbeck R, Arnold HM, editors. Making UIC's work: A case study on the Deutsche Telekom Laboratories contrasted
with findings in literature. The International Society for Professional Innovation Management Conference, Networks for
Innovation; 2009; Athens, Greece.

12. Awasthy R, Flint S, Sankarnarayana R, Jones RL. A framework to improve university-industry collaborations. Journal
of University-Industry Collaborations. 2020;2(1):49-62.

13. Farahi MM, Beigi Nasrabadi F. University and industry: From contractual relations to strategic partnership; presenting
a model of strategic roles in university-society relations. Research and Planning in Higher Education. 2020;26(1):79-122.

14, Moghaddas Nodeh M. Investigating challenges of university-industry collaboration: Case study of Tehran Province
Electricity Distribution Company. Innovation Management. 2019;8(1):8-106.

15. Hesan R, Sharif Zadeh R, Karimi A. Industry-university relationship: An analysis of policy instruments in Iranian
laws and regulations. Public Policy Quarterly. 2021;7(2):145-66.

16. Shafiei M, Yazdanian V. Conceptual development of the relationship between industry and university: From
operation-based solutions to institutional-driven solutions. Iranian Journal of Engineering Education. 2008;9:81-110.

17. Norouzpour B, Moradi M, Ramazanian MR, Ebrahim Pour Azbari M. Explaining technological collaborations of
knowledge and business ecosystems: A perspective based on boundary-spanning theory and ambidexterity. Decision Making
and Operations Research. 2024;9(1):236-59.

18. Nouri S, Moradi Y, editors. Investigating the methods of interaction and cooperation between the university and small
and medium-sized enterprises. Proceedings of the Second International Conference on Management, Dynamic Accounting and
Auditing; 2017; Tehran, Iran.



[T SRRSO T I ]

19. Tseng FC, Huang MH, Chen DZ. Dimensions of university-industry collaborations affecting university innovation
performance. The Journal of Technology Transfer. 2020;45(2):560-77.

20. Azzopardi E, Nash R. A critical evaluation of importance-performance analysis. Tourism Management. 2013;35:222-
33.

21. Heidari M, Alishiri MM, Heidari M. Importance-performance analysis of the challenges of implementing performance

management in the country's executive agencies based on the Civil Service Management Law. Strategic Management Thought.
2024;18(1):2-193.

22. Tabrizian H. Prioritizing policy areas of energy governance in Iran through the application of importance-performance
analysis. Energy Policy and Planning Research Quarterly. 2025;11(2).
23. Shayegani M, Nouri S, Zakeri A, Mahdinejad Nouri M. Strategies and mechanisms for improving the effectiveness

of industry-university collaboration in Iran and their effects on the six levels of collaboration between the parties. Management
Improvement. 2024;18(3).

YY



