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m 1. Introduction

Optimizing the structure of assets is an important and complex task of financial

management. The optimal asset structure is to identify working capital and
non-current assets and their financing, and to ensure liquidity, solvency finan-
cial stability. This paper deals with optimizing asset and capital structure based
on the relation between assets and capital by their financial ratios and characte-
ristics.

The trade-off relationship between asset structure, capital structure and man-
agement of profitability and liquidity of asset structure provides a new research
direction for us to study how to optimize enterprise asset structure (Titman,
1983).

This is confirmed by the following studies. Capital contributes to the optimal
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asset structure (Koralun-Bereznicka, 2013). Optimal asset allocation affects cap-
ital structure through leverage (Campello & Giambona, 2013). This shows that
the optimal structure of assets and capital affects each other. High levels of
non-current assets negatively affect the solvency and liquidity of assets. This will
negatively affect profitability. Therefore, optimizing the amount of non-current
assets is the basis for the long-term sustainability of business operations. A compa-
ny with efficient working capital management can increase profitability by re-
ducing financial costs, even if it increases the amount of capital. This suggests
that working capital needs to be financed as low-interest sources as possible and
that for companies, having a proper working capital structure can increase effi-
ciency. Too much-working capital increases costs, while too little has the disad-
vantage of reduced solvency. Researchers such as Gebrehiwot and Wolday have
argued that effective management of working capital increases the efficiency of
an organization through the proper management and maintenance of working
capital (Gebrehiwot & Wolday, 2006). According to Afza and Nazir, “Effective
working capital management is an integral part of an enterprise’s strategy and
creates value for shareholders” (Afza & Nazir, 2008), so effective working capital
management improves profitability and thus increases business value. Therefore,
companies are always trying to maintain the optimal level of working capital
to increase their value (Deloof, 2003). Researchers (Deloof, 2003), (Kora-
lun-Bereznicka, 2013), (Schilling, 1996), (Lind et al., 2012) views on working
capital suggest that “the main purpose of working capital management is to de-
termine the appropriate amount of working capital components, reduce the as-
sociated costs, and increase the company’s efficiency.” The structure of a com-
pany’s assets and capital varies depending on the country and industry, but it is
preferable that working capital be greater than short-term liabilities. It can have
a positive impact on profitability by improving solvency ratios and thereby re-
ducing costs associated with working capital and current liabilities. The paper is
organized as follows. Section 2 is devoted to the optimization model of asset and

capital structure.

2. Net Working Capital Problem Formulation

We introduce the following notations and variables for asset and capital struc-
ture. (Table 1)
The following assumptions follow from the financial statements of a company.

The sum of variables is equal to one.
P ext xS X =1 (1)
Yi+Yr+Ys =1 )

Current assets (sum of cash, receivables, inventories and expenses) are greater

than current liability.
XN+ X0+ x>y (3)

Non-current assets shall be more than long-term liability.
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Table 1. Notations and variables.

. . Liabilities and . .
Assets Notation  Variables , . Notation  Variables
Owner’s equity

Current

Cash A A L -
as ! % liability ' %
Long term L
Receivabl A X2 L
eceivable 2 2 liability 2 Y,
Inventory As X2 Equity E Yy
Non- t
on-curren A4 X f
assets
Total assets A 100% Total resource L+E 100%
X, >y (4)
Non-current assets shall be more than current assets.
X+ X0+ x5 < x) (5)

Cash Ratio (v, ): It shows the sufficiency of the entity’s marketable securities
and cash to pay current liabilities. It shows the sufficiency of the entity’s mar-
ketable securities and cash to pay current liabilities. Denote by v, cash ratio.
Then v, is determined as the ratio:

A
v, = i|_ (6)
Y1

Quick Ratio (v, ): It indicates whether it the possible to repay current liabili-
ties based on the collection of receivables in addition to cash and liquid securi-
ties. v, is defined as follows:

X} + %3
V2 == 1

Y1

)

Current Ratio (v,): Ration of the total current assets and current liabilities,
which shows how current liabilities are secured by current assets. Then v, is
defined in the following.

A A A
XX X
L
Y1

Specific gravity of non-current assets (v, ): It shows holding specific gravity

(8)

L3

of non-current assets from the total assets. v, is given by the following formu-
la:

A
X4

T AL JA L UA L LA
Xl +X2 +X3 +X4

v, )

Equity to assets ratio (v, ): It defines ability to operate independently from
external sources with its own funding. v, is defined by the following formula.

L

Y3

S - N— (10)
XX X0+ X

Vg
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Debt to Equity Ratio (v ): It shows the debt per 1 tugrik of owner’s equity.
In business sectors other than the financial sector, it is preferable to have less
than 1.

Total debt

Debt to Equity Ratio =—————
Owner's equity

In other words,

L, yL
+
UG — yl LyZ (11)
Y3
Debt to assets ratio (v, ): It indicates how much of the company’s total assets
are financed by external sources.
Total debt

Debt to assets ratio = —————
Total assets

This means that:
L L
+
v =i (12)
X+ Xy + X+ X
Long-term debt-to-equity ratio (v,): High ratio means that the company
has the high financial risk.

Long term liability

Long-term debt-to-equity ratio = -
Equity

It can be expressed as:

vy =2 (13)

Each of variables of the specific gravity shown in Table 1 is expressed in terms

of vj and other parameters. Now we can write down the above formulas as:

Y g (1 X0+ x0)

X' = (14)
Vg
xlA :UlylL (15)
X; = UzylL - XzA = UzylL _U1y1L (16)
XéA = U3y1L - X? - X1A = UsylL _Uzy1L + UlylL _U1y1L :(Ua _Uz)y1L (17)
o VY o (X X
Xy = (18)
V7
VXA + 0,2 + ox2
sz 4X1 472 3 (19)
1-v,
Ys =VgYs (20)
yaL:us(xlA+x§+x3A+xf) (21)

Also, the variable y, can be expressed by v,, v, and V, ratios in the

following.
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o Vs (yhyé_y_é]
L=
XXX X Yy Vs
ylL =g (Ue - Us) (22)

. A : . A A A L
We can express variables X, via variables X, X;', X;, Yy, and v, as

follows:
Yy (XlA + %y + X3A> Yy (UlylL 0,y — O Yy U5V UzYlL)
1-V, 1-v,

_ U4Usy1L _ 030405(06 _Ue)

1-v, 1-v,

halb

(23)

Using Formulas (15)-(17), we compute a value of y3L as:

=g ()
L L L L L
=Vg| Uy H 0¥ LYy HU3Y —0 Y

V53U,V (Vg — Vg )J

V3L, Vg (Us — Vg )J

1-v,
_ L
=VUg| LY, +

1-v,

L3V, Vg (Ue — Vg )]

= U5 | L3Ls (Vg — Vg )+ o,

V3V (Vg — Vg ) (1= v, ) + V3L,V (Vs —Vg)
1-v,

2
VL (Vg — L
y:l_ — 3 5( 6 8) (24)
1-v,
The variable y; isexpressedby v, and y: as:

L L
Y2 =VgYs

yé_ :US(UC’:U:’ZJ(UG _US)J (25)

1-v,
: A A AL A .
If we substitute X, and X, into X, +X; then we obtain:
AL WA _ A L_ A L yA_yA
Xp X =X =0 =X 03y =X, =X =
A A L L L L L L L
Xy + X5 =0,Y — O Yy 0y — LY 0y — oYy = (0, —0) Yy
Now we substitute y, into the last expression:
A A
Xy + X5 = (0 —0; ) g (Vg —Vg) (26)

If we substitute Formula (24), (23) and (25) into (14) then we get an expres-

sion of x/:

DOI: 10.4236/ib.2023.154023

325 iBusiness


https://doi.org/10.4236/ib.2023.154023

E. Munkhdalai et al.

U5 (Vg = Vg )[L3V5 = V3V5 +LyVg +L3V,V = VLV —L;V,Vg |
. 1-v,

Vs

X1:

Simplify the above expression to get the following expression:
X = vg (Vg — Vg )V, (27)
Thesum X +X; is simplified as follows:
XN+ %0 =iy VLY =V =V, Yy
or
X + X3 = 0,05 (Vg — Vg (28)
x5 has the form:

;s (Vg —V V,L,L: (L —V
us(os—og)wg[35(6“)]—07(0205(06_U8)+345(68)]

A 1-v,
X3 = >
L7

g (Vg — Ug)[l— U, + V3LV = V,L; (1= 1, ) = VL3V, |

A_ 1-v,
X3 = 5
L7

Vg (Vg — Vg )[1— U, + V305V — VU7 + L,V,V; — VLY, |
(1-v,)v,

Net working capital (NWC): It shows the amount of fixed resources used to

X5 = (29)

finance working capital.
Net working capital = Current assets — Current liability
NWC =X + x5 +xJ' =y,
The goal of working capital management is to maximize the net working capital.
Denote NWC by £ then it has the following expression:
NWC = f = v, (05 — Vg )0y +(1, =0, )V (Vg —Vg)
L. (UG - US)[].— U, + V3LV — VU7 + 0,007 — 030407]
v, (1-v,)

_05(06 _Us)
or

Vs (05 = Vg )[ 1= 1, + 1305V = VyL,L; =V, + 1,0, ]
v, (1-v,)

f= (30)
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v, =1-v,
1-v
5
v, =
Vs

Taking into account (30) we can simplify NWCEF as follows:

P 05(06 —Ug)[l—U4 + V30505 —L3V0,U7 —L;7 + 0407] —> max (31)
Ly (1_U4)

We are using the objective function (31) to determine the optimal amount of

assets and capital structure of Mongolian mining companies.

As of the TOP 40 mining companies of the world, other indications from the
turnover ratios are “good” in terms of median and average values for each of the
ratios set out in the Model Methodology for Analyzing the Financial Statements
of Business Entities (Ministry of Finance Mongolia, 2015) and it leads to the
conclusion that those companies source structure and capital management is
optimized.

The standard (Table 2) deviation of the TOP 40 mining companies of the
world is significantly lower than mining companies of Mongolia, indicating that
these companies maintain a stable capital and resource structure over a long pe-
riod of time.

The functional limitation conditions for achieving the net working capital
target are selected as follows based on the financial stability and capital structure
of the mining companies of Mongolian TOP 40 companies.

Based on the financial statements of Mongolian mining companies using Ta-
ble 3 we can define the lower and upper bound for variables v, ( j= 1,_8) .

9.23>v,>1.49

Table 2. Standard deviations on financial ratios between Mongolia and the world’s
TOP-40 mining companies.

Mongolian mining

Ne Ratios World TOP-40 .
companies
1 Cash Ratio (v, ) 0.13 2.402634
2 Quick Ratio (v, ) 0.15 6.177571
3 Turnover ratio (v, ) 0.21 9.466798

Specific gravity of non-current
4 0.01 0.243357
assets (v, )

5  Equity to assets ratio (v, ) 0.05 0.529773
6 Debt to Equity Ratio (v ) 0.18 10.58154
7 Debt to assets ratio (v, ) 0.05 0.529773
8  Long-term debt-to-equity ratio (v ) 0.02 0.365345
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Table 3. Functional limitation conditions for NWC.

No Ratios Minimum  Maximum
1 Turnover ratio (v, ) 1.49 9.23
2 Specific gravity of noncurrent assets (v, ) 0.48 0.72
3 Independent coefficient (v, ) 0.14 0.67
4 Debt to equity ratio (v, ) 0.70 6.42
5 Specific gravity of debt (v, ) 0.33 0.86
6 Long-term debt to equity ratio (v, ) 0.16 0.53

Table 4. Optimal solutions of ratio.
Variables Ratio Value
L, Current ratio 1.755778
v, Specific gravity of non-current assets 0.715415
Lg Equity to assets ratio 0.588235
Vg Debt to equity ratio 0.7
v, Debt to assets ratio 0.411765
Vg Long-term debt to equity ratio 0.424456

Table 5. Optimal structure of asset source of Mongolian Mining Companies (%).

Asset Optimal Liabilities and Optimal
sse
Structure Owner’s equity structure
Current assets 28.46 Current liabilities 16.21
Long term liabilities 24.97
Non-current assets 71.54
Owner’s equity 58.82
Total assets 100.00 Total Source 100.00
Source: Researcher’s calculation.
0.72>v,20.48
0.67>v,>0.14
Vg 2 Vg (32)

6.42>v,>0.70
L, = VgV,

053> v, >0.16

Problem (31)-(32) is fractional programming and belongs to a class of global

optimization.

Numerical Results

Now NWC maximization Problem (31)-(32) is solved numerically on “Matlab”

based data of Mongolian mining companies.
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Using the above results (Table 4) we can calculate optimal structure of assets.

Looking at the results of Table 5, it is clear that the working capital (28.46
percent of the total capital) of the mining company is less than the non-current
capital. From the optimal amount of working capital (28.46%), using equation
(29), the maximum amount of inventory is calculated to be 15.49% of total as-
sets. Using the maximum amount of inventory and substituting it into equation
(26), the maximum amount of receivables is calculated to be 6.16%. Working
capital is defined as the sum of cash, receivables, and inventory, and the mini-
mum amount of cash is determined to be 6.81%. Using the optimal value calcu-
lated by us for asset and resource management means that Mongolian mining
companies will have good solvency and be able to use their assets effectively, as

well as have less financial dependence on others.

3. Conclusions

Capital contributes to the optimal asset structure. Therefore, we propose a frac-
tional programming problem to optimize the asset and capital structure. Com-
panies can use this model of asset and capital structure optimization in their op-
erations. We have optimized the asset and source optimal structure of Mongo-
lian mining companies through function streaming to working net capital pur-
posed value. Numerical results explain that the current assets (28.46% of total
assets) of mining companies are lower than non-current assets, this situation is
considered as the mining sector’s diversity.

The objective function results also show the potential maximum value of re-
ceivables value from liquid assets should be 6.16%, inventory maximum value to
be 15.49%, minimum value of monetary assets to be 6.81%. Mongolian mining
companies operate with a deficiency of monetary assets, private mining sector
company’s receivables value and inventory value are more than optimal value, in

outcome they will need to focus on these kinds of assets.
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