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Abstract—M anpower allocation determines the competence
of the companies. Scientific manpower allocation calls for
accurate evaluation on the abilities that the employees have
for the posts. In this paper, we first present a general fuzzy
clustering model for manpower evaluation for companies. To
verify the approach, a new distance-based evaluation model is
also presented. Simulation results demonstrated the accuracy
of our research.
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|. INTRODUCTION

Manpower allocation is one of the managerial problems
that most companies have to deal with. .Depending on the
company and the purposes of the allocation, the problem
definition and the congtraints would vary. Whether a
company can identify its employees’ specia abilities and
talents, and whether the employees can be installed into the
posts that they fit best, largely determines the future
development of the company. In order to build proper and
effective structure, the personnel placement should be
based on the comprehensive analysis of al the abilities of
the employee. Manpower alocation is a complicated
problem for many different factors @.The demand of
discovering employees abilities calls for the help of a
scientific evaluation system. The research of this problem
in the traditional management theory is qualitative.

In relate woks, many kinds of model are developed for
manpower allocation. The author a Basic distance/time
models to allocate the manpower for job specification in
¥ An utility function is developed for manpower allocation
to new drug screening programs in . Hungarian
Algorithm is used for manpower alocation ©; it is confined
by the condition that the efficiency of the assignment
problem is definite. A fuzzy model based on the Hungarian
Algorithm is presented in the alocation of manpower in
Logistic Corporations ®. Also, a met heuristic model is
aso used in the alocation of salesmen force in a company
[7-All these researches only focus the force evaluation of
one calling.

Appropriate allocation of manpower calls for accurate
evaluation of employee ahilities such as horizon,
specialization, creativity and age. Age distribution of
manpower age model were proposed in ¥ based on the
condition that employees with the same age are on the same
skill level; however, it provided little information in
manpower evaluation with other abilities. A real size

manpower alocation problem was modeled after a real
world problem of distributing the salesmen force over the
branches of a company ®. The problem includes multiple
objectives and the number of salesmen at each branch is
unspecified; however, it focused on salesmen only and did
not provided general evaluation standards.

In this paper, we present a general and applicable
manpower-allocation model involving many ahilities of
employees for al kinds of companies. We first present a
fuzzy clustering algorithm for the manpower allocation,
then, to verify our approach, a new distance-based
manpower evaluation method is developed. The results of
the former two different models demonstrated the accuracy
of our approach.

This paper is organized as follows: Section 2 provides a
fuzzy clustering model and a distance-based evaluation
model is presented in Section 3; simulation results are
given in Section 4 and Section 5 provides concluding
remarks.

Il. THE ALGORITHM OF THE FUZZY CLUSTERING

A. Construction of sample set

In our research, an employee is denotes a sample and
the abilities of an employee is denotes as the attributes of
the sample. We assume that the sample is denoted
as aea--6 , Which has m atributes denoted as
ci:{cil'ciz'ciis """ Cim}; Let Wy Wo, Wa o Wiy be the weight of
them attribute which can be determined by the company
according to the requirements of the post.

reasons that Ujj (1<i<ni<j<m) May not belong to [0, 1] in

actual evaluation system, we first dea with the data for
standardization as follows:

' 1n
U=V, U Vg TtV =0 2 Vik (i<k<m) (1)
The standard deviation of the origina data
W2
S— %5 (uik—uk) (1<k<m) 2

i=1
Then we used the extremum standardization formulafor
the calculation as follows:
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. ui, U, U, U
Uik:% (©) Ty =—K—mink @,
Ymaxk ~Yik
where Upnin k':min{uik Uok Uak Uak ...u}]k} , and
Umaxk‘:max{uik-U'Zkaéka;lk---Urle}
Following these steps, we have 1=(1;,),,., Whichisthe

final sample set of our research.

B. Correation matrix rR
R isdescribed by the similarity matrix as follows:

rlll r.12 A rln
fy Ty, AT
R= ;1 ;2 A /ZX" 0<r; <1 (o<ij<n) (5)
M Tn2 A Ton
— S min(t, T )3 max(T, T J0sini< (6)
rijfkizjlmm( ik jk) kzzjlmax( ik jk)( <i,j<n)

C. clustering analysis
For the clustering, we use Maximal Tree Method. We
construct a graph whose nodes are the samples and the

nodes iand j can be connected with each other ifrij =0.

We construct the graph as follows: first we describe a node
i which is more concentrated, then under the condition
that no loop is brought, we connect the nodes according to
sequence of the values of ; , we can have a maximal tree.
For different methods of connection, different kinds of tree
can be brought. However, the results of al the trees are the
same.

Then, we get the cut set of the maximal tree with the

parameter of », the sides are deleted if <A then we

have a few sub trees . In the model » can be determined
by the company according the requirements of the post. For
different kinds of maximal develop in the anterior Section,
the sub tree are the same which can bring the same results
of the model. The sub trees can be used as modes
discovered form the data warehouse.

D. Evaluation of the manpower

For the modes developed in Section2.2, we have
Mode; =5Ty; / p.(i=12...5j=12...m) (7

Where sis the number of modes, « isthe «th data
record among p data records that brought the ith
mode.

Then we have the correlation factors by comparing
x (where x,x,..x, denotethe n subsetof x )withthe
modes:

(X ,Modg )=1/2X-Modg +(1-X ©Modg | (8)

According to the proximity principle, we have

(X,ModeI ):max{(x,Model),...(X,ModeS)} (9)

In our approach, if the value of a correlation factor to
one mode is the biggest of the correlation factors with all
the modes, it belongs to the modes. Then we can evauate

the sample by judge which mode it is close to from its
correlation factors with the modes. Different modes means
different abilities scales for the post.

I11.DISTANCE-BASED EVALUATION

A. Construction of evaluation matrix

We use the sample matrix  x=(x;;),,,=U in Section 2.1.
Then we construct the evauation  standard
matrix Y=(% Dmeg where q isthe scaes of the evaluations.

In the model, if an employee is in the first scale, it means
that he is the most competent employee for the post. Y
denotes that the expected values of the jth scales of the
i th atribute. The matrix can be determined by the

company according to the requirements of the post.

B. Dimensionless matrixes

In actual evaluation system, the data are usualy out of
standardization, we first convert the data to dimensionless

data.  Then we have the following matrixes:
A=(8))(i=1,2,3,4,5..mj=1,23n) B=O)(k=1,2:3..pit=1,2,3,4,..q)
Xij/ max Xij j=m-1
j
mjmxij /xij

Yie /max Yie k=m-1
k

Where gj= miny,/y k=m-1
k

j=m-1 and l:h' -

C. Evaluation based on the distance

1) Euclidean distance
Distance from vectorsin A to vectorsin B:

2
p
di=| © (&) (i-12345..q)
i k:l(alk )

If = min {dij}, then the i th employee belongs to the
1<j<q

(10)

k th scale(i=1,2,3,45...q)

2) Absolute distance
Distance from vectorsin A to vectorsin B:
p
Bij :Kz:l“"ﬂ &l (1)
if oy = min {D;}, then the ith employee belongs to
1<j<q

kthscale. (i=1,2,345..q)

IV. SIMULATION RESULTS

In our approach, we establish twenty samples with five
attributes (horizon, specialization, crestivity, responsibility,
and confidence) for the posts of research.

In the simulation of the model presented in Section 3.3,
we have six modes with x=o63and w=w,=wy=w,=w=0.2

and al the correlation factors of the samples to the six
modes. From the correlation factors, we divide the
employees into six sets with different ability scales where
the first scale means the most competent for the posts as
follows:

Scale 1: {u,}
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Scale 2: {u, ug 306}
Scde 3: ul,u4,u9}

{
{
Scale 4 {”3'“8'“11'“12'“16’“20}
Scale 5: {ug.ug.u7}

{

Scale 6: {uy,ty5 o}
In the simulation of model presented in Section 3.3.1,

we construct an evaluation standard matrix =% Dmg

with m=5,g=6 , and then we have the following results:
Scae 1: {u,}
Scae 2: {uz,u6,u13}
Scale 3: {u.u.9.u}
{
{

Scale 4: {uz gt gz U o)
Scale S {usug 7}

Scale6: {“14“15'“19}
Also, we have the following results in the smulation
of the model presented in Section 3.3.2
Scae1: {u }

{vr
Scale 2: {”2~”6~“13’“18}
Scde 3: {ul,u4,u9}

{

{

Scale 4: {ug,ug.uy4.u15.86 U0 |
Scale5: u5,u10}

Scale 6 {uyy us g 7}

The results of the simulation with small differences
demonstrate our approach accuracy. In actual evaluation
system, the company can determine the standard for the
requirements of the posts. And with the results of the
evaluation, the company can dlocate the employees to
appropriate posts. Also, the company can determine
different attributes for different posts.

V. CONCLUSIONS

In this paper, the accuracy of the genera fuzzy
clustering model and the distance-based evaluation model
are demonstrated basically by case study. And this method
may improve the operation efficiency of the companies by

obtaining the appropriate matching between posts and
employees. In the future, we will have further study on the
issue that the optimal manpower alocation of a company
with different posts and given employees with the method
proposed in this paper , and it would work better in
enhancing the efficiency of organization system of a
company.
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