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MAKING INFORMATION TECHNOLOGY STRATEGIC OUTSOURCING DECISIONS

The strategic decision, providing for creation of the information technology (IT), is presented in the article, strate-
gic model of outsourcing and preconditions for taking the strategic decisions are considered.
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Willcocks et al. article provides a strategic view of
outsourcing decisions for Information Technology (IT).
While its publication predated the publication of the
Strategic Outsourcing Model (SOM) [1], the authors’
recommendations conform quite well to that model, as
this paper will demonstrate. For reference, the Strategic
Outsourcing Model is shown (fig. 1) [1] and Making
Effective Sourcing Decisions from the Willcocks et al.
paper is shown (fig. 2) [2, p. 61].

As this paper will demonstrate, both models are based
on the premise that the important factors in making
strategic decisions for an activity are (1) the contribution
of that activity to competitive advantage and (2) the
strength of the organization’s capabilities to perform the
activity.

SOM states these factors more explicitly than
Willcocks et al. and provides a clearer rationale for
decisions based on the activity’s location on a
competitive-advantage-versus-organizational-strength
matrix (fig. 1). Willcocks et al. utilize case studies to
discern the proper decision for individual circumstances,
but provide only a crude generalized model to explicate
their findings (fig. 2).

In this paper, Willcocks et al.’s strategic perspectives
and case histories will be related to the Strategic
Outsourcing Model.

Comparison of Categories. The Willcocks et al.
article gives two categories for an activity by stating:

An IT activity/service can be defined as
Differentiator or as a Commodity.

Activities which are differentiators provide a potential
basis for competitive advantage; executing them
particularly well is important to the firm.

An activity is a commodity if its execution does not
distinguish the firm from a competitor in business
offering and performance terms. This type of activity
needs to be done competently, but no more [2, p. 62].

In comparison, SOM posits four categories: (1) Key,
(2) Emerging, (3) Basic, and (4) Commodity. The
Willcocks et al. article’s Commodity category
encompasses the SOM’s Commodity and Basic
categories. Their Differentiator category encompasses the
SOM’s Key and Emerging categories.

To demonstrate this, we consider Willcocks et al.’s
statement:

a
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In practice differentiators can quickly become
commodities as competitors catch up or the basis of
competition changes [2, p. 62].

Thus, differentiators are closely related to SOM’s
Emerging and perhaps Key categories. In SOM, it is
stated that an activity in the Emerging category can
become Basic or even Commodity, depending on
developments in the industry regarding the ability for that
activity to become a source of competitive advantage. The
same might be true for a Key activity, though it is less
likely to fall into those lower categories except perhaps
for the passage of time and changes in the competitive
framework.

The positing of the SOM Emerging category for some
of Willcocks et al.’s differentiator IT activities becomes
clearer when one considers their statements:

Looking at technical factors, a particularly critical
issue is that of technological maturity. The concept of
technological maturity derives from research by Feeny,
Earl and Edwards. An organization is low on technology
maturity when any of the following conditions apply:

— the technology is new and unstable in functions,
specification, and performance;

— a well-established technology is being used in a
radically new application;

— the organization has little in-house experience in
implementing this technology in this application.

New technology/low  maturity  implies
uncertainty about future IT needs [2, p. 63].

As for Willcocks et al.’s commodity activities, those
need to be performed, but are not sources of competitive
advantage. In SOM, such activities can be true
Commodities, wherein there is no strategic advantage
(and perhaps strategic disadvantage) to performing the
activity in-house, or the activity can be Basic meaning
that it might or might not be performed in-house
depending, among other reasons, on the capabilities of the
firm in conducting that activity.

Furthermore, similar to SOM, Willcocks et al. discuss
the firm’s capabilities to perform an activity as an
important consideration in determining the strategic
approach for the firm to take. Consider their following
statement:

A final factor relates to in-house technical capability.
This factor is distinguishable from ‘technological
maturity’ on two counts.

high
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Firstly, it is the in-house capability relative to that
available on the IT service market that is important, not
just the level of in-house technical capability itself.
Secondly, the cost of utilizing in-house capability,
including opportunity costs, as compared to the price of
using equivalent capacity from the external market is also
an important factor [2, p. 64].

As with Willcocks et al., the second dimension that
SOM considers, in addition to competitive advantage, is
the strength of the in-house capability.
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Finally, it should be stated clearly that SOM does not
“force” organizations to make the recommended strategic
choices that are identified in the SOM matrix. The
purpose of the matrix is to make suggestions that must be
evaluated and tested against reality. Similarly, Willcocks
et al. state:

In this section we advance the decision-making
process further by examining the trade-offs that
organizations need to make on the critical variables in
order achieve effective decisions. The decisions arrived at
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then need to be tested against the ‘Reality Check’ outlined
in the next section.

Our research helps us to identify what makes effective
outsourcing decisions in 30 case histories [2, p. 64].

SOM also speaks of a “reality check” for its suggested
strategic approaches and is an important step in the
outsourcing decision process.

Discussion of the Case Histories. This paper will
discuss a number of the case histories from the Willcocks
et al. article and will relate their findings and
recommendations to those that are found when applying
the SOM matrix.

P. and O. FEuropean Ferries. The first case we
consider is P. and O. European Ferries.

In P and 0 European Ferries the central reservation
system processes up to 12,000 customer reservations a
day. The system is not only integral to most of the
company’s operations. It also gives it a distinct, and
possibly sustainable, competitive advantage over other
ferry companies operating on the same routes. In this case
the system is run in-house [2, p. 62].

Based on this information, we would place the central
reservation system in the Key and Strong position of the
SOM matrix (Position 3), and the recommendation is to
Do In-house, the same as Willcocks et al.

BP Exploration and the Civil Aviation Authority. The
second case is BP Exploration and the Civil Aviation
Authority.

An activity is a commodity if its execution does not
distinguish the firm from a competitor in business
offering and performance terms. This type of activity
needs to be done competently, but no more. At BP
Exploration and Civil Aviation Authority, for example,
the computerized financial accounting systems have been
outsourced to Arthur Andersen, the accountancy firm
and IT consultancy. In BP Exploration’s case the 1991
£55 million four-year contract covers accounting services
and transfer of 250 staff, as well as related computer
systems [2, p. 62].

Civil Aviation Authority outsourced their accounting
systems to Arthur Andersen in the early 1990s on a
contract to 1995. The difference was that, in the market
testing phase, the vendor was chosen primarily for its
greater expertise rather than on cost saving criteria as well
[2, p. 65].

The information on BP’s computerized financial
accounting system is sketchy, but it might be reasonable
to assume that it is of high quality, considering that BP is
quite a strong firm. If that is the case, then the system
would be placed in the Basic and Strong position of the
SOM matrix (Position 9b) with the recommendation
being to Consider Selling/Buying. That is what BP did.

As for the Civil Aviation Authority, the fact that the
vendor was chosen for its greater expertise may place the
Authority’s capability rating in the Moderate category and
thereby place it in the Basic and Moderate position of the
SOM matrix (Position 8b) with the recommendation
being to Consider Selling/Buying. By the way, “Selling”
means selling the capability (or spinning it off) and then
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“Buying” it from the marketplace. In BP’s case, they sold
and then bought. In the Civil Aviation Authority’s case,
they bought and then redeployed in-house resources to
higher value projects.

Willcocks et al. provide examples when outsourcing
makes sense, even when in-house capabilities are strong.

High relative in-house capability will suggest keeping
IT services in-house. However, one major UK retailer, for
example, tends to redeploy in-house expertise on to
developmental work and outsource what has been
identified as ‘low wvalue’ IT tasks, for example data
processing. As at 1994, United Biscuits and ICI ran
highly efficient data centres in-house, but constantly
evaluated their costs against what is available from third
party suppliers [2, p. 64].

Whether one classifies the data processing activities
described for the “major UK retailer” or United Biscuits
or ICI as Basic or Commodity in the SOM matrix, the
recommended approach is to Consider Selling/Buying
(Positions 9b or 12) when in-house capability is Strong.

W. H. Smith. Willcocks et al. next discuss the
outsourcing of a commodity activity.

An illustrative case here is the outsourcing (to DEC)
of telecommunications networks at W H Smith, the UK
retail and distribution chain. A discrete technology
and service identified as non-core was outsourced because
a vendor could provide a similar or better service at lower
cost. Future business uncertainty was adjudged low in this
case as long as the contract was for three years, with
an option to renew for a further two. Cost savings of
between 20-30 % per annum have been achieved on this
contract [2, p. 65].

In SOM, telecommunications networks (for a retailer)
would be a Commodity service and from the information
provided, W H Smith appeared to be Weak in this area
based on the statement that a vendor could provide better
service at lower cost. As a result, this activity for W H
Smith would be placed in the Commodity and Weak
position of the SOM matrix (Position 10) where the
recommendation is to Buy, which is what W H Smith did.

North West Thames Regional Health Authority.
Willcocks et al. move on to deal with what they call
“Mixed Case” Scenarios.

Organizations that are successful in applying an
‘incremental’ approach to outsourcing invariably are
found to have applied the criteria detailed above to their
early contracts. However, when looking across the
portfolio of IT/IS applications, activities and services that
an organization has, it is unlikely that circumstances for
many of the items will be so clear cut in their pointers for
decision-making as those outlined in our first two
scenarios. In practice we have found most organizations
taking a selective approach to outsourcing. North West
Thames Regional Health Authority has been a successful
practitioner of selective outsourcing. Here mainframes
and data centres were outsourced, together with IT staff,
to Sema Group in April 1991. The staff had high
experience with the relevant technology, a fairly short
term (5 year) contract was signed to minimize risk but
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also because the systems had limited usefulness beyond
1995, and the outsourced assets, including staff, were
considered ‘non-core’.  Outsourcing also offered
prospective cost savings. Essentially NW Thames were
not outsourcing a problem here, and this is a typical
pattern amongst the more successful contracts we have
studied [2, p. 65-66].

In SOM, the activities that NW Thames outsourced
were considered by the firm to be Basic, and the staff had
high experience, which would imply a Strong capability.
In this case, the activity would be placed in Position 9b of
the SOM matrix, and the recommendation would be to
consider Selling/Buying, which is what they did.

The North West Thames Regional Health Authority
case had some other aspects. Certain other items were
outsourced separately on ad hoc contracts. One of these
was applications development. Here, though in-house
technology maturity was low, it was felt that no great
specialist skills or NHS knowledge was required by the
vendor because the policy was to move to packages
already available rather than commission new
development work.... The development of a Wide Area
Network for the RHA, however, was seen as a strategic
project involving highly interconnected systems and
potentially touching many wusers within the Health
Authority. It was retained in-house, the aim being to build
up in-house skills on this technology. A ‘Buy-In’
(or ‘insourcing’) strategy was pursued here. To balance
the outsourcing, further elements identified as ‘core’
were retained in-house. These included IT/IS planning,
liaison, training and consultancy and ability to manage
the outsourcing contracts. Where these were inadequately
resourced a strategy of ‘insourcing’ IT capability,
basically recruiting experienced staff, was adopted [2, p. 66].

There are three separate activities discussed in the
preceding paragraph. The first is the outsourcing of
applications development, the second is the development
of a wide area network, and the third involves the
management functions needed to work in an
outsourcing/in-sourcing environment. For the applications
development described, it appears that the applications
were already available in the marketplace, so most likely
this activity would be categorized as a Commodity in the
SOM. Since it is stated that in-house technology maturity
was low, it appears that NW Thames was Weak in this
area. According to SOM, this activity would be placed in
Position 10 of the matrix, and the recommendation would
be to Buy, which is what NW Thames did.

As for the second activity — the development of a wide
area network for the RHA - the Authority viewed
this activity to be a provider of competitive advantage
i. e., what they called a “strategic project”). That would
place it in the Key category. Furthermore, we learn that
the in-house capabilities needed to be built up in order to
perform this activity, so the initial capabilities were
Moderate or Weak. The SOM matrix would place this
activity in Position 1 or 2, and the recommendations
would be to Get Capability or Build Strength,
respectively. That appears to be what NW Thames did, as
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it is stated that they recruited experienced staff for this
activity.

Finally, the third activity — the management functions
needed to work in an outsourcing/in-sourcing
environment, which they describe as including IT/IS
planning, liaison, training and consultancy, and ability to
manage the outsourcing contracts — the most likely
position is Key according to SOM, since the Authority
was highly dependent on IT/IS and, since some of the
IT/IS would be outsourced and some in-sourced, its
management would be highly important to the
organization. From the brief description, it appears that
the capability would be classified as Moderate, and NW
Thames hired personnel to fill in gaps in their capability.
Placing this activity in the Key and Moderate position on
the SOM matrix (Position 2), the recommendation is to
Build Capability, which they did.

Pilkington. Willcocks et al. discuss the Pilkington case
next.

Pilkington, the UK-based glass manufacturer, provide
an illustration of selective outsourcing within Pilkington
as a whole (manufacturing systems were left largely under
in-house IT staff) but almost total outsourcing at
Pilkington Head Office. The situation in 1991/2 was one
of considerable business and organizational change,
devolution of the business, and the head office being
slimmed down. Head Office IT was outsourced to EDS.
The items outsourced consisted firstly of the ageing data
centre mainframes and most of the IT staff, including the
IT manager, who became the vendor’s account manager.
This was seen as a positive move, guaranteeing continuity
and minimizing the risk. Pilkington knew who they were
dealing with and also had guarantees that transferred staff
would stay working on this contract.

More unusually, as part of the deal, Pilkington also
outsourced applications development of new office and
network systems. Pilkington were low on skills here. We
have found that generally the more effective arrangement
in these circumstances for development work is to use a
‘Buy-In’ approach. This is certainly the case in Quest
International, for example, where in several 1990s
contracts vendors were seen as team members who help
to build up in-house development capability. Pilkington
looked to the vendor to provide additional skill/expertise
through training transferred staff, and bringing new staff
on to the contract... This outsourcing approach has
proved successful because of action taken to minimize its
risks. Pilkington knew the vendor staff and account
manager-the relationship side was fairly secure and
guaranteed some flexibility. Secondly there was a short
term contract. Thirdly, Pilkington made sure it would own
the assets being developed. Fourthly, Pilkington retained
in-house capability to manage the contract. More broadly,
Pilkington identified as ‘core’, and retained, their ability
to manage strategy, contracts and business knowledge,
together with a pool of technical skill needed to control
the overall architecture of the company [2, p. 66].

The comment about keeping manufacturing systems
largely in-house reflects the view that these are Key
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activities, which the SOM matrix recommends should be
done in-house. As for outsourcing Pilkington’s Head
Office IT, we can conclude that the IT activities at the
Head Office were mainly basic and, from the description
provided, the IT capabilities of the Head Office were
Weak, most notably in the data center mainframes, or
Moderate when speaking about the IT staff. By
transferring the IT manager and staff to EDS, Pilkington
enabled them to be in a stronger environment.
Considering SOM, the Head Office IT activity would be
placed in the Basic and Weak or Moderate categories
(Positions 7, 8a or 8b), and the recommendation would be
to Buy the activity (Positions 7 or 8b), or to Develop a
Second Source (Position 8a), which is what Pilkington
did.

In terms of application developed, it created a second
source by transferring most of its IT people to EDS and
then buying back their services. But note that Pilkington
kept a pool of technical talent to manage and control the
overall architecture and also Pilkington made sure that it
would own the assets being developed, indicating that
some of these assets, at least, were perceived to be
Possibly Sources of Competitive Advantage (referring to
the SOM matrix), which is why Position 8a seems more
appropriate to this situation.

NV Philips. The next case involves NV Philips.
Willcocks et al. state that this case demonstrates the
concept of a “Total Outsourcing” decision and discuss the
true manifestation of such a concept.

When talking about effective decisions, in several
ways the phrase ‘total outsourcing’ must be a misnomer.
Generally speaking in effective ‘total’ outsourcing
contracts ‘strategic  differentiators’ would not be
outsourced; ‘strategic commodities’ might well be. Of
course there can be mistakes in definition, but generally
speaking companies will recognize most of IT/IS as ‘non-
core’ before they decide on the ‘total outsourcing’ route.
However, case study evidence from Huberg and Lacity
and Hirschheim support our own findings that where all
IT/IS is deemed ‘noncore’ and outsourced, there always
have to be certain IT/IS capabilities left in-house.

This was recognized at NV Philips, the electronics
manufacturer. From the mid-1980s the company
consolidated and rationalized its IT capability. Business
exigencies required shedding of labour and non-core
activities. As a prelude to total outsourcing Philips pulled
out of its in-house IT department some 100 business
systems analysts and put them back into the businesses
that made up the company. This meant that each business
had its own IT capability on the demand side. Philips then
outsourced all its software and systems development,
including 180 related staff, through forming a separate
partly owned company in a joint venture with a Dutch
software house. Philips also outsourced all its
communications and processing capability, including
some 140 staff, through setting up another partly-owned
company that could sell its service on the open market.

...Philips have outsourced IT supply but have retained
in-house capability to define business demand. Also there
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is a central management capability to define strategy,
identify and coordinate IT/IS needs across the Group,
provide internal consultancy and manage contracts. The
risks of total outsourcing are also ameliorated by the
‘vendors’ being partly owned and highly dependent on
business from Philips. Also there are strong pre-existing
mutual relationships and business knowledge held by
client and vendors [2, p. 66—67].

The NV Philips case gives a clear example of the
situation where a company has Strong capability in a
Basic area. This situation is classified as Basic on the
assumption that the activities were business processes
rather than technical activities. According to the SOM
matrix, those activities could be placed in Positions 9a
(Make it a Profit Center) or 9b (Consider Selling/Buying).
In setting up one company in a joint venture with a Dutch
software house for all its software and systems
development, NV Philips was Selling / Buying in
accordance with Position 9b. In setting up a second,
partly-owned company for all of its communications and
processing capability that could sell its service on the
open market, it was Making a Profit Center in accordance
with Position 9a. Once again, we find that the company
retained internal expertise in order to effectively manage
its internal needs (Key) within an outsourcing
environment.

The concepts and case studies of the Willcocks et al.
article provide further support for the Strategic
Outsourcing Model. The difference between the model
put forward by Willcocks et al. and the SOM is that the
Willcocks et al. model is very situational, i.e., if this
situation, then that action.

The SOM provides a clearer theoretical basis
for making outsourcing decisions by focusing the decision
maker’s attention on two factors — contribution to
competitive advantage and strength of the organization’s
capabilities. Using those two factors, the decision
maker can locate a position on a matrix where a suggested
strategic approach is found. Those suggested approaches
can bring to mind some areas for consideration, but
always require a “reality check” prior to taking actions.

The Strategic Outsourcing Model was developed by
and validated on the experiences of management decision
makers, so it comes as no surprise that the decisions dem-
onstrated in the Willcocks et al. article are consistent with
the model. However, as with all theories and models,
there is a need to continually test them against real-world
data. As such, the Willcocks et al. article is a valuable
resource.
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E. 10. AnekceeBa
MPUHLUIIBI ®OPMHUPOBAHUS CTPATEIUHU PA3BUTHS COLIMAJIBHON HHOPACTPYKTYPBI

Paccmampusaromesn npunyunst ghopmuposanust cmpamezuu cOyUanbHoU un@pacmpykmypel. Beooames oononnu-
mejibHble NPUHYUNDL, Y4Umbléaroujue 0cobeHHOCmU coyuanvhblx uneecmuyuil. Konkpemusuposano cooepoicanue npeo-
JIOHCEHHBIX NPUHYUNOB C YHemOM BbIABIEHHbIX 0COOEHHOCMeU PAa3eumus COYUAIbHBIX OMPACell Ha CO8PeMEeHHOM IMa-
ne, a maxaice hopm ux nposiGIeHuUs.

Knouesvle cnosa: npunyunvi uH6eCmMuposaHus, COYUANIbHAS UHOPACMPYKIMYPA, OyeHKa d¢hgexmuenocmu unse-
cmuyutl, Kpumeputi OYeHKU 3P HekmueHocmu, UHEECMUPOBAHIUE 6 COYUATLHYIO UHPPACMPYKMYPY, pacnpedeierue o2-
PAHUYEHHBIX OI00XHCEMHBIX CPEOCMS.

B navane 90-x rr. XX B. nmpou3onuiu coOBITHS, MOJ- CchopmynupoBaHHbIe pa3IMYHBIME aBTOPaMHU IIPUH-
HOCTHIO W3MCHHBIIHUE CYIIECTBYIOIIYIO paHEe CHUCTEMY, IIHUIBI (POPMHPOBAHUS CTPATETHH COIMATBHOTO PAa3BUTHUS
KaK MOJUTUYECKYIO, TAaK U SKOHOMHYECKYIO. PbIHOUHAs  yUMTBHIBAIOTCS NPU MPUHSATHUHU YIPABICHUYECKUX PELIEeHUI
CUCTeMa XO3sICTBOBaHMSA, 3apoamBmiascs B Poccun B B OTHOMICHHWH 3()()EKTUBHOrO pacIpelesicHHsl OTpaHU-
pe3ynbTaTe MPOUCXOMANINX MEPEeMeH, co3/ana adCoNI0T-  YeHHBIX OODKETHBIX cpenacTtB. OmHAKO COBpEMEHHEIC
HO HOBBIC YCIIOBHS [UIS XKHM3HH JIFOJICH: TOCyIapcTBEHHAsT  YCJIOBUS TPeOYIOT MX NETalW3alid W YTOYHEHHUS C yde-
COOCTBEHHOCTh CMEHIJIACh YaCTHOH, TOCYZApCTBEHHOE TOM CYIIECTBYIOIINX OCOOCHHOCTEH M 3aKOHOMEPHOCTEH
IUIAHUPOBAaHHE 3KOHOMHMKHM CMEHHII PHIHOK, TOTAJIbHBI  Pa3BUTHs COLUAIBHON HHOPACTPYKTYPHI.
rOCy/IapCTBEHHBI KOHTPOJb OBUI 3aMEHEH NpealpHHU- AHaIM3 CyIIECTBYIOUIEH JUTEpaTypbl MO3BOIHI BHI-
MAaTeJIbCKOM CcriocoOHOCThI0. HOBast 3KOHOMHUYECKAst CUC-  JCIMTh OCHOBHBIC MPHHIIMIBI (DOPMUPOBAHHS CTPATEIHU
TeMma 3a/ajla CBOM BEKTOp JajibHEWILIEro pa3BUTHS CTpa-  COLMAaJbHBIX OTpacieil. PaccMoTpum coctaB npeajioxkeH-
HBbI, onpeuem/lB CBOH npaByma nu HpHHHHHbI, perﬂaMeHTI/I- HBIX le/IHIJ,l/IHOB, a TaKXXE UX co,uepmaﬂne.
pyIoIIUe XO3SHCTBEHHYIO JESITEIBHOCTh CyOBEKTOB U 1. PaBeHCTBO CyOBEKTOB PETHOHA B ONPEICICHUH IT0-
(dhopMupyroIINe ONpeAeICHHBIC HOPMBI K 3KOHOMUYECKHM  TPEOHOCTH HACENCHHsS MYHHIMIAIBHBIX O00pa3oBaHUI B
cdepaM KU3HENCATSIEHOCTH JFoiel. CIOXKUBIIASACS 9KO-  O0BEKTaX COIMAIBbHOM cepsl — 3aKiIroUacTcs B HEOOXO-
HOMHYecKast (opMaIfisi, COBpEMEHHOE COCTOSHHE COLM-  JAWMOCTH PaBHOIIPABHOTO pPacHpenelieHus OOBEKTOB CO-
aNBHOM ceprl, 00YCIOBICHHOE IMEPEX0JOM K PRIHOYHBIM  IHATBHOW Cephl MEKIY HACEIICHHEM Pa3IMIHBIX TeppHU-
OTHOIICHHUSAM, W CBS3aHHBIE C 3TUM 3aKOHOMEPHOCTH W  TOPHHU.

TEHJCHIUH Pa3BUTHUS COLUAIbHON MHPPACTPYKTYPBI Tpe- 2. O peKTUBHOCTD UCTIOIB30BAHUS CPEICTB KPACBOTO
OyIOT mepecMoTpa HPUHIMIIOB OICHKH Y(PQPEKTHBHOCTH  OOpKeTa, MpelycMaTpUBaloIias JOCTHKEHHE HOPMATHB-
COIIMAIbHBIX NHBECTHUIUH. HOM OO0ECIEYCHHOCTH OOBEKTAMH COLUAIBHOW Cheps

W3ydenue npuHIUIOB (OPMUPOBAHKS CTPATEIMU CO- INPH MHHUMAIBHBIX O0BEMax BIIOKCHHI OFOHKETHBIX
NUalbHOW HMHQPACTPYKTYPHl IMPOBOAMIOCH HAa OCHOBE  CPEJCTB, — 3aKII0YAETCs B ONTHMAIBLHOM PacIpelielieHUN
aHalin3a COBPEMCHHBIX HaYyYHBIX HpeﬂCTaBHeHHﬁ 06 BBIACTIACMBIX CPEACTB PECTUOHAIBHOI'O 6}oz[>1<eTa I pe-
oleHke >QQEeKTUBHOCTH MHBECTUIMH. V3ydeHne WX co-  IIEHMS 3a/1a4 BHIPAaBHUBAHUS W/WMJIM JOBEICHHUS 10 HOP-
Jiep>KaHus, 0€3yCJIOBHO, IPEJICTABIAET TEOPETUUYECKH 1 MATHBHOTO YPOBHsI 00ECII€4eHHOCTH OOBEKTOB COLUAIIb-
MIPAaKTHYECKUH MHTEPEC, OJHAKO HE MOXET OBITh MCUep-  HOH c(epsl.

TBIBAIOIINM C TOYKH 3peHHs (HOPMHUPOBAHUS NPHHIHIIOB 3. JlocTOoBepHOCTh MCXOIHBIX NaHHBIX U MPO3PaYHO-
BEIOOpA CTpaTeTWH Pa3BUTHS COIMATBHONH WHQPPACTPyK- CTH TPOLEAYPHI OMpeNeNeHus MOTpeOHOCTH U 00BeMOB
TYpPBI B COBPEMEHHBIX yCIIOBHSIX. KalUTAIBHBIX BIIOXKEHHH B OOBEKTHI COLMAIBHOMN chepbl
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