The Analysis of Newly Gained Feedback Loops after
Introducing the Grade-Salary Incitement to HR

Management System

1. Introduction

When we do feedback analysis on a complex system, we always wonder how many feedback loops were added when it
changed. In this paper, we post a theorem on getting all newly gained feedback loops by the multiplication operation of the
0-diagonal branch-vector matrixes. Then we post a matrix algorithm operated easily on it, which is very useful for the feedback
analysis on HR management so as some other management systems.
2. Matrix algorithm of the feedback loops

Given a rate variable fundamental in-tree model

3 L) == Qiézp L) ({1t
by N [T TR

L) 2 |.. ) I_1(t) L2(t) ,,,,,, Uft) L1) g || Lo U@ 2 |..| 1o

Figure 1 rate variable fundamental in-tree model Ty(t), To(t),..., Ta(t)
Getting network flow diagram Gi, . »(t) from rate variable fundamental in-tree model. (also signed G(t))

Gua..n(t)= UTi(t)
i1

Rate variable fundamental in-tree model Ty(t), Tx(t), ..., Tn(t) and network flow diagram G, ,(t) are “if and only if”

relationship.
Definition 1 Matrix
0 (Ri(),C, (1), L, (1)) - (Ry(1),Cy, (1), L, (1))
_ (RZ (t)’CZl(t)’ Ll(t)) 0 (Rz(t)vc2n (t)an (t))
(R, (),C, (1), L, (1) (R,(1).C,, (1), L, (1)) - 0

is called the diagonal-0 branch-vector matrix of rate variable fundamental in-tree model Ty(t), T2(t),..., Ta(t).

Set a;j is element of matrix A

nxn?’

ifa= (R (1),C;; (1), L; (1)), (i,j=12,...,n), then A = (&) -

Definition 2 multiplication of branch-vector variables:
(R(t), Ais (£), Li (1)) x (Re(t), A (1), Lo (£)) =



(R (), A; (1), L; (1), R; (1), A, (1), L, (1)),t = j and no same variable between A; (t) and A, (t)
(R (1), A, (1), L, (1), R, (1), A, (1),L;(t)),r = pand no same variable between A; (t) and A, (t)
0,else

Definition 3 Given 0-diagonal branch-vector matrix A, = (&) ..., - Multiply the corresponding elements of upper triangle by

which of lower triangle from the 1% low to n-1 low, then sum them. Such formula is called the multiplication of elements of
upper-lower triangle, signed F.

n
Theorem 1 Given Ty(t), To(%),..., Tka(t), we can form archetype Gz -1)(t)= UTi(t) , then we can calculate the new
i=1

feedback loops obtained from Giz.. -1)(t) G Tw(b):
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Take row k fromA ., to build branch-vector row-matrix X, , and build 0-diagonal branch-vector matrix - A

X

Xpw = (Ak1,8K2, - - - Ak(k-1),0) @
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Operate one-power branch-vector matrix multiplication for Ak )

X

Xk ® Akxk =(akoB21F . . . Fak(-1)A(k-1)1,, Bk1812F Az F . .. FAK(k-1)A(K-1)2 - - - HBk181kHB2B2KF - . . FK(k-1)A(K-1)k)

ifand only ifa ki, dik * 0 (i=1,2,...,k-1) , the relevant two-order branch-vectors of ays,ai1x build the two-order new feedback



loops which are produced by Gz -1)(t) G Tw(t)o

Operate two-power branch-vector matrix multiplication forz\k )

(ka.xkxk) .kak: Xb(k. (kak) :

(X ® Akxk ) e Akxk is a row matrix, its elements are composed by the sum equation of ayj;airj»aizia, akizdirizdizk = 0, if and

only if its corresponding branch-vector chains form the three-order new added feedback loops which are produced by Giz.. k-1)(t)

O T().

1

So on, operate (k-1) power branch-vector matrix multiplication X, , @ (Kk ) )

X ® (Kk ) ) “"is row matrix, if and only if axiaiizai 1 k= 0, its corresponding branch-vector chains build the k-order
new added feedback loops which are produced by Gi.. -1)(t) D Ti(b).

3. Creating an SD model of the HR management of an organization
3.1 the main problem and its significance

The HR management system of an organization is a complex system which is composed of organizational structure design,
salary management, train management, performance evaluation, etc. For the content of this HR management system, there are
different points of view from different aspects. The HR management system in this article refers the activities to improve
organizational performance by managing the internal human resource of the organization. In China, many organizations use a
new salary system called grade-salary incitement to prompt the performance of both employees and the organization. They pay
employees differently based on their performance instead of the same salary in the past. In most organizations, this incitement
improved the performance of organization by making employees to be more active in their work, but in a few organizations, it
did not work.

We’ll discuss what kind of feedback dynamic complex relationship existed among different variables. How do they act
mutually? Are there any positive feedback structures existing in the system to boost the organizational performance and
personnel performance? At the same time, are there any negative feedback structures to restrain the organizational performance?
Thus we can make the certain management policies for advancing organizational performance.

3.2 Variable definition of the system

Based on the above condition and analysis, we design the flow rate variables, flow level variables and its adjusting
parameters for the internal HR management system model of an organization as the following:

L,(t), Ri(t)——Personnel performance (sum of all personnel performance evaluation, unit: grade) and its change (unit: grade
per year)

Lao(t), Ra(t), ky(t)y——Cost of personnel salary (Unit: Yuan), its change (Unit: Yuan per year), and relevant adjust parameters

La(t), R3(t)——Fee of training (Unit: Yuan), its change (Unit: Yuan per year)

L4(t), R4(t)—Total amount of employees and its change per year

Ls(t), Rs(t)——Total amount of branches and its change per year

Le(t), Re(t), ko(ty——Organizational performance, its change (unit: per year) and relevant adjust parameters

3.3 Create the rate variable fundamental in-tree model



Based on our experience of research on HR management theory and investigation, especially our consultant practice of HR
management in many organizations, by investigation and statistic, we found that there are some cause and effect relationships
among the above variables of flow level and flow rate as the following figures. By applying the theory of SD, we can create rate
variable fundamental in-trees as figure 2.
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Figure 2 Rate variable fundamental in-tree model of HR management of an organization

In above model, six level variables, personnel performance L,(t), salary L,(t), fee of training Ls(t), total amount of
employees Ly(t), total amount of branches Ls(t), are controlling the corrected flow rate variables Ry(t), Rx(t), ..., Rg(t) through
auxiliary variables Cj(t). The linear relationship between every pair variables is:
In in-tree Ty(t), the changing of personnel performance R;(t), controlled by salary, fee of training, total amount of employees
and total amount of branches.
In in-tree Ty(t), the changing of salary R,(t), controlled by personnel performance, total amount of employees and organizational
performance.
In in-tree T3(t), the changing of fee of training Rs(t), controlled by total amount of employees and organizational performance.
That is because in the organizations of our research field, they do training plan based on their capital and amount of employees.
When organizational performance is good, more capital can be used in training.
In in-tree T4(t), the changing of total amount of employees Ru(t), controlled by salary, total amount of branches and
organizational performance.
In in-tree Ts(t), the changing of total amount of branches Rs(t), controlled by total amount of employees and organizational
performance.



In in-tree Tg(t), the changing of organizational performance Rg(t), controlled by personnel performance, salary, fee of training,

total amount of employees and total amount of branches.
In the software of System Dynamics “Vensim”, the in-tree model is the same as flow chart model. From the six in-trees, we get

flow chart as figure 3 easily.
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Figure 3 Gi23456 Overall flow chart of the HR management system of organization
3.4 The feedback loops analysis of the HR management of the grade-salary incitement
Divide flow chart Gy,3456(t) into Gizase(t) CJ T,(t), of which the Giass6(t) is a sub flow chart of HR management system that

doesn’t adopt the salary-grade incitement, as figure 4. By theorem 1, we can get all the newly gained feedback loops generated

by Giasse(t) CJ T,(t). By analyzing the features of these newly gained feedback loops, we can summarize the important effect of

salary-grade incitement on improving organizational performance, and find out the function points. At the same time, we can
analyze its restricting factors and put forward proper management policies.

FIgU re4 G13455(t)

Get the newly gained feedback loops for Giasse(t) G To(t)

According to theorem 1, we can get a row matrix by taking out the second row of in-tree model diagonal-0 branch-vector
matrix. Xlx5=((R2,C21,Ll),O,O,(Rz,szLA),O,(Rz,Czs,Le)) (3)
Then build matrix Ag x ¢, which is a salary flow rate fundamental in-tree vector matrix.



0 (R,C, L) (R,CyLy) (R,Cu L) (R,Cis L) 0
0 0 0 0 0 0
T 0 0 0 (R,,C,, L) 0 (Rs,Csg, L)
- 0 (R.Ce, L) 0 0 (Ri,Cs, Ls) (Ri,Cy L)
0 0 0 (R Cau L) 0 (R Caps L)
(Rs:Con L) (Re,Cir L) (Ri,Coa k)  (ReCoss L) +(Rs,Cus L) (Rs: Coss L) +(Rg, Gz L) 0
(4)
Given (Ri,Cij,Lj)=aij
(Ri,.Cigj,Lj)=aiy
We can get
X1 x6=(821,0,0,824,0,a26) (5)
0 a, a; ay a5 0
0 0 0 0 0 0
st 6— O O 0 a34 0 a36 (6)
0 a, O 0 A5 Q46
0 0 O as, 0 Acq
Qg Ay gy Bg Ty Qg tgp O

3.4.1 The newly gained two-order feedback loops by adopting grade-salary incitements

Xixes o Aexe=(a26861, 818101 824842+826862, Bp1813+826863,821814F 8268647 A268624, 821815% 824846+ 8248451 A26865,8268625)  (7)

From the reverse transformation of the second row and &;=(R;(t),Cij(t),L;(t))
a21812=(R2(t),Co1(t),L1(t),R1(t),C12(t),Lo(t)), we get the two-order positive feedback loop between salary and personnel

performance. See Figure 5(a).

az4a42=(Ro(1),Co4(t),L4(1),R4(t),Cax(t),Lo(t)), we get the two-order positive feedback loop between salary and the amount of

employees. See Figure 5(b).

a6a62=(Ra(1),Cos(t),Ls(1),Re(t),Co2(t),Lo(t)), we get the two-order negative feedback loop of which the salary is restricted by

organizational performance. See Figure 5(c).
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(@)G12(t) positive feedback loop between (b) G24(t) positive feedback loop between
salary and personnel performance salary and the amount of employees

Figure 5 newly gained 2-order feedback loops
3.4.2 The newly gained three-order feedback loops by adopting the grade-salary incitement

(c)G26(t) negative feedback loop between

salary and organizational performance



Given (Xixs ® Asxs) ® Aesxe=(azd61, (A21810F 824842+ 826862) , (Azid13t+ 8z6863) , (8218141826864 82686240 , (821815

0 a, a; a, a5 0
0 0 0 0 0 0
0O 0 O agy 0 Agg
A24845t Ao6Aest A268625) , (Bpadas) ) @
0 a, O 0 45 846
0O 0 O a, 0 Acq
Qg Qg Qg g TAgy gt 0

=(a24846861, (A26861812+82181484+8260642427 A26624842+B24846862), (Q26861213+826046863), (A26861814+8213138341 326063834+ 821315854
+a6065854+A268625054), (826861215+221814245+26864845+ 8268624245+ 24846065+ 3248468625), (821813836 821214846+ 821815856+ 8248450856)) (8)

By the elements of the second row, we know that there are 5 three-order feedback loops generated by adopting salary
incitement. Then Analyze these newly gained three-order feedback loops.
(1) Newly gained three-order feedback loop No.1:

From azsagai= (Ra(t),Cas(t),Ls(t),Re(t),Cou1(t),L1(t),R1(t),C1o(t),Lo(t) ) , we can get the three-order positive feedback loop
among newly increased salary, personnel performance and organizational performance. See figure 6(a).

This feedback loop indicates the function of three-order growing feedback. That is, the salary-grade incitement system
improves personnel performance, personnel performance improves organizational performance, and organizational performance
improves the operation of salary-grade incitement system.
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Figure 6 two of the 3-order positive feedback loops

(2) Newly gained three-order feedback loop No.2:

From azag4a40= (Ry(t),Con(t),L1(t),R1(t),C1a(t),La(t),Ra(t),Caa(t),Lo(t) ) , we can get the three-order positive feedback loop
among increased salary, the amount of employees and personnel performance. See figure 6(b).

This feedback loop has illustrated the three-order growing feedback cycling function. This is, after adopting the
salary-grade incitement system, this advanced salary system attracts more people to attend the organization, so it increases the
amount of employees, thereby increases personnel performance; the improvement of personnel performance can lead to further
salary growth.

(3) Newly gained three-order feedback loop No.3:

From azsaesas= (Ry(t),Cas(t),Ls(t),Re(t),Csa(t),La(t),Ra(t),Caa(t),Lo(t) ) , we can get the three-order positive feedback loop
among salary, the amount of employees and organizational performance. See figure 7.

This feedback loop has presented the three-order growing feedback cycling function. This is, after adopting the
salary-grade incitement, salary can increase the amount of employees, therefore accelerate the improvement of organizational
performance; better organizational performance can support the execution of the grade-salary incitement.
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Figure 7 Three-order positive feedback loop among salary,  Figure 8 Three-order negative feedback loop among salary,
the amount of employees and organizational performance the amount of employees and organizational performance

(4) Newly gained three-order feedback loop No.4:

From azeaspsasn= (R(t),Cos(t),Ls(t),Re(t),Coa(t),La(t),Ra(t),Cax(t),Lo(t)) , we can get the three-order negative feedback loop
among salary, the amount of employees and organizational performance. See figure 8.

This three-order negative feedback loop showed that, after adopting the salary-grade incitement, salary can increase the
amount of employees, but more employees can add cost of the organization, thus it restricts the support of organizational
performance on salary.

(5) Newly gained three-order feedback loop No.5:

From azsagsas:= (Ra(t),Cas(t),La(t),Ra(t),Cus(t),Le(t),Rs(t),Cea(t),Lo(t) ) , we can get a newly gained three-order negative

feedback loop as showed in figure 9.
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Figure 9 Three-order negative feedback loop among salary, organizational performance and the amount of employees

This three-order negative feedback loop showed that, after adopting the salary-grade incitement, salary raises can increase
cost of the organization, decrease the amount of employees, consequently the salary expenditure will be reduced.

By analyzing the above 5 newly gained three-order feedback loops, we can make further conclusions that by adopting the
salary-grade incitement to HR management, we can promote the organization to produce growth force continuously.

3.4.3 The newly gained four-order feedback loops by adopting grade-salary incitement

Multiply row matrix (Xixe e Kexs) ° Kexe (as formula (8)) by matrix Kexe ((as formula (6)), we get

N2 s _
Xixese A “6xe6 ® Asx c=(auieder, (As81810+821814842+8268648401 826862482 1824846862), (B26861813+826846863),

(A268612147821813834 826863834 +821815854+ 26865854+ A268625854), (826861815+821814845+826864845+ 8268624045+ 824846865+ 824468625)

0 a, a; ay a5 0

0 0 0 0 0 0

0O 0 O agy 0 Age
(a21813836 821814846+ 8218158561 A24845056)) @

0 a, O 0 s Ayg

0O 0 O as, 0 Acq

Qg Ay gy Bg Ty Qg tgp O



=(824245856861, (A24846861812F 2661814842+ 82113834842F 26863834842+ 821215854842+ A6 Q65854842+ A26A6258548427 821813836862
+871814246862+ 821815256062+ 824845856062), (324846861213%821815856863+ 824845056863+ 821814846363), (326861813834 +826861215854
+08l21213836864 3218138360624 321815856364 +3218150568624), (824846861815 826061814845F 321813834245+ 226863034845+ 821813236865
+8,18138368625 8218148468651 8218148468625), (821813834846 8218158548467 21814845856) ) (9
Perform four-order feedback loops analysis for the 6 elements of the 2™ tier in the above row matrix (formula (9)).
(1) Newly gained four-order feedback loop No. 1
From azsassas1asa=(Ra(t),Caa(t), La(t),Ra(t),Cas(t),Le(t),Re(t), Cer(t),L1(t),R1(t),C1a(t), Lo(t)), we can get the 1% four-order new
feedback loop which is caused by adopting the salary-grade incitement (positive feedback loop), see figure 10.
(2) Newly gained four-order feedback loop No. 2
From azeas1a14a42=(Ra(t), Cas(t), Le(t), Re(t), Coa(t), L1(t), Ra(t), C1a(t), La(t),Ra(t),Caa(t),L2(t)), we can get the 2" four-order new
feedback loop which is caused by adopting the salary-grade incitement (positive feedback loop), see figure 11.
(3) Newly gained four-order feedback loop No. 3
From axai3azsass=(Ra(t), Cor(t), L1(t),R1(t), C1a(t), L3(t),Ra(t), Caa(t), La(t),Ra(t), Caz(t), Lo(t)), we can get the 3™ four-order new
feedback loop which is caused by adopting the salary-grade incitement mechanism (positive feedback loop), see figure 12.
(4) Newly gained four-order feedback loop No. 4
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Figure 10 4-order feedback loop No.1 Figure 11 4-order feedback loop No.2 Figure 12 4-order feedback loop No.3

From apassassass=(Ra(t), Cor(t), L1(t),R1(t), C1s(t), Ls(t),Rs(t), Csa(t), La(t),Ra(t), Caz(t), Lo(t)), we can get the 4" four-order new

feedback loop which is caused by adopting the salary-grade incitement (positive feedback loop), see figure 13.
(5) Newly gained four-order feedback loop No. 5

From azeagsassasz=(Ra(t), Cos(t), Le(t),Re(t), Ces(t), Ls(t),Rs(t), Csa(t), La(t),Ra(t), Caz(t), Lo(t)), we can get the 5 four-order new

feedback loop which is caused by adopting the salary-grade incitement (positive feedback loop), see figure 14.
(6) Newly gained four-order feedback loop No. 6

From azeaszazsasz=(Ra(t), Cos(t), Ls(t),Re(t), Cea(t), La(t),Ra(t), Caa(t), La(t),Ra(t),Caz(t), Lo(t)), we can get the 6" four-order new

feedback loop which is caused by adopting new salary-grade incitement (negative feedback loop), see figure 15.
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Figure 13 4-order feedback loop No.4  Figure 14 4-order feedback loop No.5 Figure 15 4-order feedback loop No.6

(7) Newly gained four-order feedback loop No. 7
From assaspsassasz=(Ra(t), Cos(t), Ls(t),Re(t), Cozs(t),Ls(t), Rs(t), Csa(t), La(t),Ra(t), Caa(t),Lo(t)), we can get the 7 four-order
new feedback loop which is caused by adopting new salary-grade incitement (negative feedback loop), see figure 16.
(8) Newly gained four-order feedback loop No. 8
From az1a13835362=(R2(1),Co1(t),L1(t),R1(t),C1a(t),La(t),R3(t),Cas(t),Ls(t),Re(t),Co2(t),L2(t)), we can get the 8" four-order new
feedback loop which is caused by adopting the salary-grade incitement (negative feedback loop), see figure 17.
(9) Newly gained four-order feedback loop No. 9



From aga14846062=(Ra(t), C21(), L1(t), Ra(t), C1a(t), La(t),Ra(t), Cas(t), Le(t),Re(t), Cea(t),L2(t)), we can get the 9" four-order new
feedback loop which is caused by adopting the salary-grade incitement (negative feedback loop), see figure 18.
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Figure 16 4-order feedback loop No.7  Figure 17 4-order feedback loop No.8 Figure 18 4-order feedback loop No.9

(10) Newly gained four-order feedback loop No. 10

From az1a15as6862=(Ra(t), C21(t), L1(t), Ra(t), C1s(t), Ls(t), Rs(t), Cse(t), La(t), Re(t), Cealt), La(t)), we can get the 10™ four-order new
feedback loop which is caused by adopting the salary-grade incitement (negative feedback loop), see figure 19.
(11) Newly gained four-order feedback loop No. 11

From azsassaseasz=(Ra(t),C2a(t), La(t), Ra(t),Cas(t), Ls(t), Rs(t), Cse(t), Ls(t), Re(t), Cea(t), La(t)), We can get the 11" four-order new
feedback loop which is caused by adopting the salary-grade incitement (negative feedback loop), see figure 20.
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Figure 19 4-order feedback loop No.10 Figure 20 4-order feedback loop No.11

By analyzing these 11 newly added four-order feedback loops, of which 5 are positive feedback loops, 6 are restriction
feedback loops, we point out that by adopting the salary-grade incitement on HR management, both personal and organizational
performances can be promoted efficiently. But there also exist the restriction effects of the increase in HR management cost and
branch management cost. We need an appropriate mechanism to help salary, training, personnel management and branch
management to be operated systematically. Only this can we achieve a better function of salary-grade incitement.

3.4.4 The newly gained 5-order and 6-order feedback loops by adopting salary-grade incitement

We can get the 5-order feedback loops by multiplying row matrix (X;xec e ngxg) (see formula (9)) with matrix Kexa

(see formula (6)).

(X1x6® A36xs) ® Apxo=(321345356861, (2248463612127 326861814842+821313834842+ 821313934842+ 26863834842+ 321 815854342

+asa5854842 8268625854842+ 821813836862+ 821814846862 821815856862 824845856362), (824846861813 821815856863T 824845356363
+821814846863),  (826861813834% 26861815854+ 8218138368647 8218138368624 82181585664 F8218150568624),  (B24846861815+ 826861814845
+871813834845+ Q26863834845 821813836865 8218138368625 421814846865 8218148468625), (821813834846 8218158548467 821814845856))

0 a, aj 4 &5 0
0 0 O 0 0 0
0O 0 O s, 0 A6
’ O a42 0 0 a45 a46
0O 0 O a, 0 agg

10



=(0, (az4dssas6ds1812+B268618138348421826861815854842°F821813836864842F 8218138 368624842+ 8218158568648421 82181 58568624842
+818138348468621 821815854846862 821814845856862), (8248458568618138218158548468631821814845856863), (8218158568638347821813836865854
+8,18138368625054), (26861813834845+ 8218138366485+ 82181383686248458218138348463657 32181 38348468625), A21813834845856) (10)

Also we can get the 6-order feedback loops by multiplying row matrix (Xixe e K4 exe) (see formula (10)) with matrix
Asxe (see formula (6)).

(X1x6® A *6xs) ® Asxo

=(0,(a21215856863834842%821813836865054942+871813236A625854842+A21813834845856862),0, 0, 0, 0) (1D
(1) Newly gained 5-order feedback loop No. 1

From  a4ass3s6361212=(Ra(t), Caa(t), La(t),Ra(t), Cas(t), Ls(t), Rs(t), Css(t), Le(t), Re(t), Cou(t), La(t),Ru(t), C1a(t), Lo(t)), we can get
the positive 5-order new feedback loop which is caused by adopting the salary-grade incitement, see figure 21.
(2) Newly gained 5-order feedback loop No. 2

By @a6861813834842=(R2(t), C2s(t), Le(t),Re(t),Co(t), La(t),Ra(t), Caa(t), La(t),Ra(t),Caa(t), La(t), Ra(t),Caz(t),Lo(t)), we can get the
positive 5-order new feedback loop which is caused by adopting the salary-grade incitement, see figure 22.
(3) Newly gained 5-order feedback loop No. 3

By @as6861815854842=(R2(t), C2s(t), Le(t),Re(t),Co(t), La(t),Ra(t), C1s(t), Ls(1),Rs(t),Csa(t), La(t), Ra(t),Caz(t),Lo(t)), we can get the
positive 5-order new feedback loop which is caused by adopting the salary-grade incitement, see figure 23.

I(—i { +C42(t)
+C12(t) ' i ‘4 a0 - q X h
1(t) =X \v \ c54( ) RA(t) Rt) -

f
ooy 1 R10) ’ =X c310 Rz "
rR2() €240 + % C26(t) % C26(t)
DIRe0 ‘N DlRe0 s DRSO R +
2 cast e XP0]  cel " XP0E0] oo+ Nl
Cs60) + Hety . c13Y + Rif) . + _PRe) c150 + RIO R ®
Ny v A= 4

Figure 21 5-order feedback loop No.1 Figure 22 5-order feedback loop No.2 Figure 23 5-order feedback loop No.3

(4) Newly gained 5-order feedback loop No. 4

By @1813836864842=(R2(t), C21(t), L1(t),R1(t),C13(t), La(t),Ra(t), Cas(t), Le(t),Re(t),Coa(t), La(t), Ra(t),Caz(t),Lo(t)), we can get the
positive 5-order new feedback loop which is caused by adopting new salary-grade incitement, see figure 24.
(5) Newly gained 5-order feedback loop No. 5

By @1815856864842=(R2(t), C21(t), L1(t),R1(t),C15(t), Ls(t),Rs(t), Css(t), Le(t),Re(t),Cea(t), La(t), Ra(t),Caz(t),Lo(t)), we can get the
positive 5-order new feedback loop which is caused by adopting the salary-grade incitement, see figure 25.
(6) Newly gained 6-order feedback loop No. 1

By
821813836865354342=(R2(t), C21(t), L1 (1), Ra(t), C13(t), L3(t),Ra(t), Cas(t), Lo(t), Re(t), Cos(t), Ls(t), Rs(t), Csa(t), La(t),Ra(t),Caa(t), Lo(t)),  we
can get the positive 6-order new feedback loop which is caused by adopting the salary-grade incitement, see figure 26.

: " Cualy * < Ve 0 =%
M’}q r s/ = X

RA(t)

R6(t) ¥ R4(t) R2(t)+ + +
L1(t)
%& ca2 (1) ’%& c21(t) Des 0 % [L100]
+ L =0 |
PR1M)

[L20)]

Z ¥
[L10] c21 (1) < L5(t N~
o+ X 10 L DR20) s me . o0 e Co5()_* Q@O - ca L ey + S10
6(t) S
~—w Rat)

Figure 24 5-order feedback loop No.4 Figure 25 5-order feedback loop No.5 Figure 26 6-order feedback loop No.1
(7) Newly gained 5-order feedback loop No. 6
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BY az12138368624842=(R2(t),C21 (1), L1 (), Ru(t),C1a(t), La(t),Ra(t), Cas(t),L6(t),Re(t), Coza(t), La(t),Ra(t),Caa(t), La(1)), we can get the
5-order restriction feedback loop by adopting the salary-grade incitement, see figure 27.
(8) Newly gained 5-order feedback loop No. 7

By azia1sas68624842=(Ra(t),C21 (1), L1 (), Ra(t),Cas(t), Ls(t),Rs (1), Cs6(t),Le(t),Re(t), Coza(t), La(t),Ra(t),Caa(t),L(1)), we can get the
5-order restriction feedback loop after adopting the salary-grade incitement, see figure 28.
(9) Newly gained 5-order feedback loop No. 8

By axaizazsdssasz=(Ra(t),Caa(t), L1(t),Ru(t),C1a(t),La(t),Ra(t), Caa(t), La(t),Ra(t),Cas(t), Ls(t),Re(t),Coa(t),L2(t)), we can get the
5-order restriction feedback loop after adopting the salary-grade incitement, see figure 29.

R +ca *t <
L40) lell—S Lo(t) | =X wﬂm R - " Il <
coz Ral) R20+ ) C624(t) LA =X L0 V) cay 20 ) LE0 V)
+ +

RA4() R2(t)+ RA(t R6(t) -
DRe) o

c21(t) C62 (1)
L.
'— [G0]
YA L3(t,
a0+ R3O U, eso  dhrig
N

.DTD.
Figure 27 5-order feedback loop No.6 Figure 28 5-order feedback loop No.7 Figure 29 5-order feedback loop No.8

(10) Newly gained 5-order feedback loop No. 9

By apia158s4a46862=(Ra(t),Ca1(t), La(t),Ra(t), C1s(t), Ls(t),Rs(t), Csa(t), La(t),Ra(t), Cas(t), Ls(t),Re(t), Coa(t), L2(t)), We can get the
5-order restriction feedback loop after adopting the salary-grade incitement, see figure 30.
(11) Newly gained 5-order feedback loop No. 10

By ax1a148453s6862=(R2(t), C21(t), L1(t),Ra(t),C1a(t),La(t),Ra(t), Cas(t), Ls(t),Rs(t),Css(t), Ls(t),Re(t),Cea(t),L2(t)), we can get the
5-order restriction feedback loop after adopting the salary-grade incitement, see figure 31.
(12) Newly gained 6-order feedback loop No. 2

From
a21215356363334342=(R2(t), Ca1(t), L4 (), Ra(t), C15(t), Ls(),Rs(t), Cs(t), Lo(t). Re(t), Ces(t), La(t), Ra(t), Caa(t), La(t), Ra(t),Caa(t), Lo(1)),  we
can get the 6-order restriction feedback loop after adopting the salary-grade incitement, see figure 32.

+ - ce2) * <7 + +cazt) * L2(t) =X * cug
: =X =0 o) - 2 )
6 - L2(t = C56 2 t R2(t
casy = L 7al V) N © R6(t) © © .
N

R2(t)+ ca4 R4(t)
R6(t) R2(t)+ *

c21(t)

DRe ==

L1()

c21(t)

dr . “ EIRs0 = agn :
DJR1(t)
csauls(l) . DKRriw * c45u14® . Hrio \ C63“°5515m
Figure 30 5-order feedback loop No.9 Figure 31 5-order feedback loop No.10 Figure 32 6-order feedback loop No.2
(13) Newly gained 6-order feedback loop No. 3
From

a218138368625854842= (R (1), C21 (1), L1(1),R1(t),C13(t), La(t), Ra(t), Cas(t), Le(t),Re(t), Coas(t), Ls(t),Rs(t),Csa(t), La(t),Ra(t),Cax(t), Lo(1)), we
can get the 6-order restriction feedback loop after adopting the salary-grade incitement, see figure 33.
(14) Newly gained 6-order feedback loop No. 4

From
821813834845356362=(R2(t), C21(t), L1 (1), R1(t), C13(t), L3(t),Ra(t), Caa(t), La(t), Ra(t),Cas(t), Ls(t), Rs(t), Css(t), Le(t),Re(t),Coa(t), L2(1)),  we
can get the 6-order restriction feedback loop after adopting the salary-grade incitement, see figure 34.
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+ +can * Loj=xX * cn wﬁm) ' =0 =X
[La(t) | eg—xX 7N ® [L6(t) | g—X c21(t)
csay 2O 7aN R2(t) C56(t) O Z\ R20)
+ +

RA4(t)

1(1) A 1(()
+ +
N + — +
R3(t) R3(t)
Figure 33 6-order feedback loop No.3 Figure 34 6-order feedback loop No.4

3.4.5 The comprehensive analysis of the Newly gained feedback loops by adopting salary-grade incitement

By using the formula of branch-vector matrix feedback loops of Theorem 1, we get 33 newly gained feedback loops( three
2-order, five 3-order, eleven 4-order, ten 5-order, six 4-order). There are 16 positive feedback loops and 17 negative feedback
loops. We do comprehensive analysis for the effect of them.
(1) Added positive feedback loops produced by adopting the grade-salary incitement

After an organization adopting the grade-salary incitement in its HR management, and combined other HR management
measures such as training, internal branches setup, etc., the newly gained positive feedback loops are as following:
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Incite the
employees in
organization to

improve their
performance

| performance,

Newly gained 4
positive feedback
loops

After
improving
personnel

form positive
feedback by
other process

Improve personnel performance, form a positive feedback loop 2-order, one
By improving the organizational || 3-order, one
Add employees by improving the
p. y. yimp g 4-order, one
organizational performance
Add branches by improving organizational
y imp 9019 5-order, one
performance, then add employees

Figure 35 newly gained positive feedback of inciting the motivity of personnel to improve their performance

Better salary system attracts persons with ability
into organization, form a positive feedback loop

Attract persons
with ability out
of the
organization to
attend
competition,
then improve
performance

Improve
personnel
performance

Newly gained
twelve positive
feedback loops

directly or by
five
mid-processes,
form six
positive
feedback loops

Improve
organizational
performance
directly or by
four
mid-processes,
form five
positive
feedback loops

2-order, one
Improve directly 3-order, one,
By training 4-order, one
By branches 4-order, one
By adding training through improving ||
Y _g . J J p. g 5-order, one
organizational performance first
By adding branches through improvin
Y g_ . J p. J | | 5-order, one
organizational performance first
By adding fee of training through
improving organizational performance [ | 6-order,one
with enlarging amount of branches
Improve directly 3-order, one
. . || 4-order, one
By improving personnel performance
By adding branches 4-order, one
By enhancing personnel 5-order, one
performance with training
By enhancing personnel | | 5-order, one

performance with adding branches

Figure 36 newly gained positive feedback to attract persons with ability
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There are two two-order added positive feedback loops, one of these is produced by the increased amounts of employees,
which exacerbates the competitions within an organization, and thus promotes the performance of an organization; the other is
directly produced by the directly prompting employees to improve their performance.

There are four three-order added positive feedback loops. Three of them are produced by hiring more employees to
enhance the personnel performance and organizational performance, the fourth one is produced by motivating employees.

There are five four-order added positive feedback loops. Four of them are from hiring more employees. The other one
comes from directly motivating employees to promote their performance.

There are five five-order added positive feedback loops. Four of them come from hiring more employees. The fifth one
roots in directly motivating employees to promote their performance.

There is only one six-order added positive feedback loop, which is produced by directly motivating employees to promote
their performance.

From all of above, 16 positive feedback loops have been added. All of these 16 increased positive feedback loops reflect
that the human resource management system, which its core is the grade -salary incitement based on personnel performance and
assisted by training and department management, not only can promote personnel performance within an organization and cause
well performed employees to gain higher grade salary, and thus they have incitement to achieve more income; at the same time
it results the badly performed employees manage to promote their salary grades under the spur of grade-salary system; but also
can attract multi-levels external human resource, especially the high-level human resource, by the competent diversified
grade-salary system. Thus, the performance of an organization can be promoted in the round.

(2) The added negative feedback loops caused by adopting grade-salary incitement

When an organization adopts the human resource management system, which its core is the grade-salary incitement and

assisted by training and department management, the 17 added negative feedback loops are as follows:

Cause organization [ 2-order, one
expending more cost
to pay more salary | | | 3-order, one
. immediately, form 10
Newly gained . L
. negative feedback 4-order, four
17 negative
loops
feedback ||
5-order, three
loops
| 6-order, one
o . 3-order, one
Cause organization expending more welfare cost for the
|| added employees, form 2 negative feedback loops
boy g P 5-order, two
. . - ] 4-order, one
| | Cause organization expending more fee of training for
the added employees, form 2 negative feedback loops [ |
| 6-order, one
Cause organization expending more cost for the | [ | 4-order, one
added branches, form 2 negative feedback loops N
| 6-order, one

Figure 37 newly gained negative feedback loops to expend more cost
There is one added two-order negative feedback loop: the compensation cost results in the more expansion on salary, and
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therefore it gives rise to a negative feedback loops.

There are two added three-order negative feedback loops: one comes from the compensation cost results in the expansion
of the amount of employees, which aggrandize the welfare cost in an organization, and therefore it gives rise to a negative
feedback loops. The other comes from more expansion on salary.

There are six added four-order negative feedback loops: the training fee of the increased employees caused by the
compensation gives rise to expansion in the cost of an organization, and thus causes a negative feedback loop. One negative
feedback loop mechanism is that the compensation causes an organization to hire more employees, which results in the
organization setting up more departments, and thus the operation fees of increased departments raise the cost. Four of them are
that compensation causes more salary expansion.

There are three added five-order negative feedback loops: one of them comes directly from the more salary decline of the
performance of an organization; the rest two negative feedback loops are indirectly induced by the compensation, the
mechanism is that the compensation induces the increase of employees, which aggrandizes the labor cost, and thus the
performance of an organization declines.

There are three added sixth-order negative feedback loops: one of them comes directly from the more salary decline of the
performance of an organization; the rest two negative feedback loops are indirectly induced by the compensation, the
mechanism is that the compensation induces the increase of employees, which aggrandizes the training cost, and thus the
performance of an organization declines.

From all of above, 17 negative feedback loops have been added. The implement of the human resource management
system, which its core is the grade-salary incitement and assisted by training and department management requires enormous
cost, especially the compensation cost, and the compensation cost of an organization is the crucial restricted factor and the
parameters in the model.

4. Conclusion

By introducing and applying the diagonal-0 branch-vector matrix algorithm, building the HR management SD model focused
on adopting the grade-salary incitement. This method is operational by following the principal from simple to complex,
combination of reduction and integration. Also it is easy to discover the essence of practical issues and beneficial for adjustment
analysis by computer emulation. By analyzing the cases, we concluded that the HR management system of an organization
focused on adopting the grade-salary incitement is a growth limited flow chart. Using this policy can motivate employees to
increase their performance and absorb ability labors out of the system. But in order to realize it, we should adjust the restricted
elements. Using this theory, we assist some enterprise to improve on their HR management and have got good result. Now, we
are doing some quantity research on it, and a lot of meaningful problems are waiting us to study in this field.
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