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ABSTRACT -

In this paper, a kind of the sensilivily analysis method for composited prieri-
ties in the hierarchic sysiems is given.

» -

(1) lntroduction .

In the hierarchic systems the priorities 3f etengnts in any level are derived
from pairwise comparison aalrices. 8bviously, people’s preferences, inconsistency
of pairwise comparison malrices and errors in calculalion may make thes lose
precisjon. It is very important lo analyze the iafluence of the errors on Lhe
final result which is obtained by the composition priority.

1n this paper, Llhe sensitivity analysis method for coaposited priorities in
hierarchic systems is given, We obtain tha [ollowing resalts there,

(1) The smaller purterbatijons of the weight values of the elements in the
systems may reversal the rank order of alternatives wilh respect to focus, we
provide the procedure te find the elements which nmake reverse of rank.

"w

(2> The rule of preservation rank in the composition of priorities is given,
Y

Thigxielhod,is very useful and convenieat for decision making in practice.
In Section C!1) definition and ils catculation method of ‘the limits of rank pre-
servalion are given; in Seclion () definition and its Ior-}ng method of rank
preservation malrices; in Section (IV) sensitivity analizing method for com-
posited priorities by means of the rank preservalion malrices is tgiven; and
finality in Section (V) we expound charactér of the method and the probleas that

need further research.
. »

11> The timits’ for rank preservation and sensilive weighl vectors




Let a tevels in the hirrarchir systems Ue denoted by L, Ciz}, -, n), there is a
stngleyelemenal 1n Ly, yand there are &, eiements ¥n-k; ‘(i la, o, ny. The rank

order weiyhts uf elements in.L, wilherespect to the k=thveCemeai®in L,. " are
(o} denoted respectively by .
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Obviously, the rank order weight vector of alternatives with respect to overall
goal is given by, L1 YW ESn LT

T _ gtn-1) tn-23 3
2 =[a,,,a,n } =¥ N M IS I
t »
. . L) 2 t .‘;\
Let us write simply, ! Fis
{n~12 th-2) 1)
A(l’;u“ 'wn-t . » .w”‘ o prr o » n
[ vy €1 3 3
ay.1 At A O B .
() ) iy
az. 2,2 <" az, 4,
= . - - . st £
- - - -
6 - s
. B . . -
) EYE ) . (£ 3]
A1a.y g, 2 ot LI Y J ’
N ¥ 2 ¥ *
) Cv-2) (=33 €1 o
= B '..-, '.-z LI 'z, - M * =
T 1
(SR ] $s) t13 T
g(b' » bz » o « = L|._' )
’ (i=a, n-t, - = -, j)_ - < '
F PO
¥e then have,
ty? €1 ~1) () i v
a=A - ¥, «B
i Gy 117¢ -tk U0y .
8, =8 a5 X w,s by 3 :
s=1 R=1 z. 1)

(j.:In s, lg)

4
-
»

»




Tn zake discussion he convenient, withou! toss of generality, we assume that
rank order of alternatives with respect Lo the overall goal is,

allpd>al Ly g3 o oca(2)-all)

o €1=-1, k3 . . . . .
feights w, ! usually are derived from corresponding pairwise coaparison

matrices, When some elemenis in a pairwise comparison natrlx are perturbed, it
usuvally teads to that many componenls of lhe weight W, are changed, ¥e

noy discuss the inftuence of these changes on the otd rank order of allermatives

Let us supposs, wilhon! loss of generalily, components w,,"k’ (s=f,-,p) in
w:' 1o %) ore increasing, and their Increments ase 5" "">n (s=1, +-,p) respec-

tively, bul, componenls w:' l"zt-yil,«', t, ) are not increasing, and their de-

crements are & 7' *’ > 0 respectively. Because of
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To make the old overatl rank order of the alternative with respect to the over-
all goal not be resersed, the following conditions must be satisfied,
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Ne call the P ' the 1imit of rank preservation of the weight u:'-l'k’[or a,,

‘a,s; Ubviousty, when the amounl of increaeits of each cooponent of ithe weight
w,'" ' *is less than the P!'"*’, the rank order of a, and a,., is preserved, dhen

there exist P:"k’> & (ihe error peraited), then the correspanding weight vector
=1 K.

w, is cvatled the sensitive weiyhl veclor,

(111> The mairices of rank preservalion

Let izn.n 1,--, 2: k=1,2, -, {, : j=o-1,n-2,+, 1. The Llimits P:""oi
. Cr-1. X3

preservation of w,

can be constructed,

rank
can be obtained by formuta (2.2), the following matrices
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P¢r.%1z  pjn { P‘;'“’). k=l e, lyoy .

I<s Sy

¥e call the (3.1) the matrix of rank pressrvation with respect to L

“

Cl¥) Sensitivity analysis melhnd

We can‘-ake following analyse by using 1he malrix (3.1),

(1) Analysis in row, Each etemenl in j~th row in the matrix (3.1) gives the
linils of rank presevrvation for a;, 2;.y (j=1,2,-, 1in-3 ). This indicates that
the rank order of a,, a;s, will be preserved, when the 2mounl of increments of

each componen! of the weight vector wf'“l‘k’ (k=1,-, t,-; ) of elements in L,

is less Lhan the Llimits P:"k)(k=l. «+, 1,~1) of rank preservation for a;, 84,

respeclivety,

€(2) Analysis in column, The each clement in k-th coluan-in matrix(3.1) gives the

¢i-1. %)

limits of rank prcseryntion of w, for all.a,,a;49 €j=1,, 1p-; ). e can

see by the watrix (3.1) the influence of the change of w; ' “'on the oid rank
for all a,, a,,y Ci7l, ", 14-q).
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(3) fieneral analysis, the last row in Lhe gatyix (3.1) gives,the timits of the

rank preservation of each weight veclor w:'-l'“'in L,» for-the old wverall rank

of atternatlives wilh respect 1o the overail goal Yhen t}e amgunt of the incre

tis 1. k) . (r-1. ks,
sents of all cowpanenls w, o (szl,, 1, ) of weight vector w, ", 'is less

than the timits P¢*-*), the overall rank of all alternatives wilh, respect to the
overall goal will be preserved,

oy Ya &~ 5 Bm f1 i B
1) If Lhere exist P¢*+%*)>8 in the last row in malrix (3.1), then the weight

vector y:'"""is,a sensitive weight vector, Il is chviousi\yj very important Lhat

the accuracy of values of elements in pajrwise comparison matfix, adjustment of
consis;ehce of that matrix and the accurecy af calcnlatioghssagg, garefully
exanined and determinad, Thus the result of decision may be =more retliable.

¢ e gt
¢2> If att PO+% < & (k=a, -, §,) are satisfied, then Lhe old :rank arder of
atternatives for the overall goat is stable, that is, reliable, i

(V> Conctusion .
9 "

The sensilivity analysis methed given in 1hi§‘paper is sinple and useful, and it
is easy in sollware making. This method can alse be used in the hierarchic

systens with inner dependence. [t needs further research how to expand this
nethod (o more generat circular systems,
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