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Abstract. Information process is the basic function of the management structure,
and the management structure can affect benefit and competition of the enter-
prise largely. Taking the information theory as a tool, and using the qualitative
and quantitative methods to analysis overall efficiency and the speed of the
market response of the enterprise under the function and matrix management
structure. At the end, calculate and disuss a sample to verify the model. The
conclusion indicate that the enterprise overall efficiency is the highest under the
functional structure, and the speed of response of the market is the quickest under
the matrix structure. Therefore, it’s necessary to tradeoff between the overall
efficiency and the speed of the market response when the enterprise design or
adjust management structure.

Keywords: Information theory, Management structure, Overall efficiency,
Market respond time.

1 Introduction

Management structure is the outcome of the divide the work, department develop,
control span, and authorization. At the same time, organizational structure is the or-
ganic combinine of structure and authority, it has great influence on productivity and
manage benefit.

Contingency Theory consider that a unified, best management structure is impossi-
ble, which should be continued adjusted according to changing condition. In their
opinions, the affect factors not only the conditions, but also include the goal, size of the
organization, and competition. The schoolars of Contingency, Porter and Lawler con-
sider that compare to the hierarchy structure, the flat structure inexistence obvious and
overall advantage.

At present, there are some qualitative methods and conclusions, but quantitative
methods still scarcity. Csaszar, F. A. explores the relationship between organizational
structure and exploration and exploitation!). Droge et al. discuss how to reduce envi-
ronment uncertainty and which organizational structure should be adopted®. Tolliver
researched on the organization reengineer under uncertainty™. Radner assume that
processing information takes valuable time, Delay reduction can be traded off against
the cost of more “processorsl. Raviv indicate that firms that do not face tight resource
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constraints, highly regulated firms, and firms in stable environments will tend to have
decentralized organizational structures. The optimal design of the organization trades
off the costs and benefits of various configurations of managers®™. Cristiano M. Costa
et al. model the tradeoff between the balance and the strength of incentives implicit in
the choice between hierarchical and matrix organizational structures [°. In Chinese,
Song et al. use entropy theory analysis manage efficiency from information transfer,
fuction and structure complex!!.

This paper use information theory to analysis the information content, which pro-
cessed by each hierarchy in the enterprise. When enterprise produce several products at
the same time, the total information content processed by enterprise indicate the overall
efficiency, the information content processed to complete single product or project
indicate the speed of the market response. It’s necessary to tradeoff between the overall
efficiency and the speed of the market response when the enterprise design or adjust the
management structure. Enterprise should adopt corresponding management structure
according to strategy and market condition. At the end, through calculate a real enter-
prise as example to verify the theoy model.

2 Model Assumptions

In Shannon’s opinion, information is “difference of two uncertainty”. Information
content is amount of uncertainty reduce or eliminate, so it equals to negative entropy.
Both Shannon and Weiner had given the mathematic equation of information content:

H(x) ==Y p(x)log, p(x,) ()

H (x) denote the information content of event collection of x, x1,x2,..., x, denote the
possible state, the probability of x;state is p(x,). The bottom of logarithm is 2 in this

paper, then the unit of information content is bit.

For facility to use information theory analysis management structure, we have the
following two assumptions:

Assumptionl: Any agent faces the same information content of each subordinate. So
. . . . . . 1 1
if a agent has n subordinates, the information content of each subordinate is ——log, —.

n n
Assumption2: All the products or projects in enterprise have the same information

content. So if the enterprise has k products or projects at the same time, and when a
. . . . . 1 1
agent has n subordinates, the information content of each subordinate is - kflog2 ot
n n
For a given management structure, the more information content need to process, the
more time and cost consumed. So the size of information content can regard as criterion
to measure the overall efficiency and the speed of the market response of enterprise.

Then, we have the fllowing two propositions:
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Proposition 1: When the enterprise has k products or projects at the same time, the
smaller the total information content processed by enterprise, the higher the overall
efficieny.

Proposition 2: The smaller the total information content processed to complete sin-
gle product or project, the faster the speed of the market response.

3 Function Management Structure

Under the function management structure, the goal is interior efficieny and special
technique. The advantage of fucntion management structure is easy to get scale eco-
nomic, but disadvantage is the speed of the market response is slow. Assume enterprise
has n fuctional departments, each departmet has m; subordinates, i=1,2,...,n, engage in
k products or projects. The diagram of fuction organizational structure depicted in
Figure 1.

Top managers

]
I [ ]

Function dept.1 Function dept.2 |*--| Function dept.n
I T
I 1 [ ]
Subordinatel | ---| Subordinatem; | ---| Subordinatel |---| Subordinatem,
Productl |--| Productk Productl |[--| Productk

Fig. 1. Function organizational structure
Under fuctional structure, top managers are unified distribution resource for all the

products or projects. According to assumptions, the information content processed by
top managers is

= Z lng 2
By the same methods, the information content processed by fuctional departments is

=3 o G)

i=1 j=1 /'

The total information content processed by enterprise is

51 I &1 1
H=H +H,=-) (—log,—+ ) —log, —
HHy =) logs ;km & o) )



Optimization of Management Structure Based on Information Theory 249

For all the products or projects are unified completed, so the information content
processed to complete the single project is equal to the total information content pro-
cessed by enterprise.

o1 1 & 1 1
h=H +H,=-)» (—log,—+ ) —log, —
1 2 ;(kn 123 n jzz:'km. 23 kmj) ®)]

J

4 Matrix Management Structure

The matrix management structure has a great advantage due to its flexibility of use; it
can coordinate the task setting requirements, and devote itself to achieving a specific
goal.

The faster the response of the market is, the better an adaptation to a highly com-
petitive market. But as a result of the redundancy in resources configuration, multiple
leadership factors, the enterprise sees a tremendous increase in cost, and as a conse-
quence an overall deficiency will affect its working environment.

Under matrix management structure, function departments need to allocate inde-
pendent staff and resources, which helpful to complete the project. The diagram of
matrix management structure depicted in Figure 2.

Function dept.1 Function dept.2  |--| Function dept.n

Subordinatel |.-{ Subordinatem; |-} Subordinatel Subordi-

Projectl

Projectk

Fig. 2. Matrix management structure

To complete the given project, project management team(PMT) need to communi-
cate with n function departments, the information content processed by PMT for each
project is

B! 1
Hll :—27]0g2;,1:1,2,,.,,k (6)

i=1 1

The information content processed by function departments for each project is

I 1
H,, =—Z;10g2;, =1.2,...k (7

i=1 i i

Then, total information content processed by enterprise is
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: N I 1
H:Z(Hu +H2/):_ZZ(7]0g27+27]0g2 7) (8)
=] n nooemy m;

1=l i=1

The information content processed to complete single project is
h=H,+H ——i(llo l+§:Llo L) )
u 2 AT g n S g m

So, through calculate the total information content processed by enterprise to com-
plete all products and to complete single project, we can get the overall efficiency and
the speed of the market resopnse of the enterprise under different management struc-
tures.

5 Sample and Discuss

Here is a manufacture enterprise we choice to analyse, The main products of the en-
terprise are transportation facility. To simplify the analysis, we exclude some irrelative
departments, such as human resource department.

Apply the information content model to calculate the overall efficiency and market
respond under the fuction and matrix management structure. The number of depart-
ments n=6; the number of subordinates of each department m =2, m>=3, ms=2, ms=2,
ms=3, me=3; the number of products &=3. We can get the Table 1 through calculate.

Table 1. The information content under different management structures(unit: bit)

Organizational structure | Overall efficieny | Market response
Function 21.43 21.43
matrix 31.02 10.34

From the above computed result we can see that, when the function management
structure is built as a unified distribution resource, all products or the project complete,
the content of processed information total is least, that the enterprise overall efficiency
is the highest. A single product or the project completion time processes the most
information content, and the speed of the market response is the slowest.

In the matrix management structure, because of the “Dual lead”, the processing of
information content is huge, and the enterprise overall efficiency is the lowest; But it is
possible to fully transfer the resources to a single product or project for completion. The
single product or project processes information with the least content, thus the speed of
response of the market is the quickest.

The enterprise should adopt what type the management structure pattern to be able to
decide how to determine an overall efficiency and a measurement of the speed of the
market response. If the market conditions change rapidly, the competition becomes
fierce, then the enterprise's strategy would be to develop a new market, or acquire a
good prestige for survival, therefore the enterprise should adopt the matrix manage-
ment structure, in order to speed up its own market response; but reduces the enterprise
the overall efficiency to take the price; If market conditions become stable, the enter-
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prise's market share is high, the enterprise should then adopt a lower cost strategy and
try to increase profits. When strategy and market situation become interrelated factors
upon which strategy must be adopted, then the mixed type management structure can
be considered.

6 Conclusion

Changes are more than obvious, and the management structure is not some kind of its
existence and the characteristic is not restrained. So, the management structure de-
pending on the enterprise’s strategy and market conditions.

The enterprise’s overall efficiency is the highest under the function management
structure, the speed of response of the market is the quickest under the matrix man-
agement structure. So, the enterprise need to tradeoff between the overall efficiency
and response of the market when design or adjust the management structure.

This conclusion is based on a suitable hypothesis, taking information theory as the
tool, and using the method analysis which is qualitative and the quota uniformity.
Certainly, the enterprise management structure design is an item of complex systems
engineering, many other aspects should be considered because of their influence on
factors such as, the enterprise size, the enterprise culture and so on, needing to carry on
a further exploration and the research.
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Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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