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Abstract

The aim of this paper is to optimize the Working Capital by using Goal Programming model in an Agro- Chemical Unit. Goal
programming is essential to make the working capital decision perfect to stabilize the differing objectives of profitability and
liquidity. It is identified that there is inconsistency in Working capital and also in inventory and debtor days. The model
identifies the decision variables and hard constraints in the problem are formulated. The goals are identified and constraints are
created to achieve the exact goal. In the next step LINGO software is used to solve the problem after identifying the soft and hard
constraints, boundary conditions and variables. The sales forecasting is done using linear regression. The validation of the model
is done. At last to check the adequacy t- test has been done through SPSS (Statistical Package for the Social Sciences).
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I. INTRODUCTION

The primary goal of this paper is to optimize the Working Capital Management using Goal programming model. The LINGO
tool is used to do the mathematical model and SPSS is used to do the analysis. Working capital includes meaning of working
capital and its nature. Working capital is the investment in current assets. Without this investment, we cannot operate our fixed
assets properly.

I1. NEED FOR USING GOAL PROGRAMMING AND LINGO

Goal programming problems can be categorized according to the type of mathematical programming model. All the goals are of
roughly comparable importance. In pre-emptive goal programming, there is a hierarchy of priority levels for the goals. Such a
case arises when one or more of the goals clearly are far more important than the others. LINGO is a comprehensive tool
designed to make building and solving models faster, easier and more efficient.

I1l. PROBLEM IDENTIFICATION AND PROBLEM STATEMENT

The work was carried out in a small scale Insecticides Industry. Company faces problems due to uneven fall in the current ratio.
The inventory and debtor days are above the standard goals in the industry. The inconsistency in Working Capital management is
due to the rise in both inventory and debtor days.

The problem statement is “There is discrepancy in the variables of working capital”.

1V. PROBLEM DEFINITION

The major problem faced by the company is that the Working capital is not balanced.
Table—1
Current Ratio

Year | Current Assets(in Lakhs) Current Liabilities (in Lakhs) Current Ratio

2015 29735.34 21558.63 1.37
2014 27547.36 20460.11 1.34
2013 15327.6 13434.07 1.14
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2012 20824.84

11442.68

1.81

2011 20604.01

11637.33

1.77

The table shows the Current ratio and current liabilities. The current ratio after calculating is shown. The current ratio

achieved are below the standard ratio.

V. PROCEDURE

Since current Liabilities and Current assets has variations Net Working Capital Leverage, Debtor days Assets Turnover Ratio

and Inventory days are carried out.

Table - 2
Financial Calculation of variables

Year Net Sales Inventory Cost of Goods AV(_erage Accounts Working Capital Total Assets
(In lakhs) (In lakhs) sold (In lakhs) Receivables(In Lakhs) (In lakhs) (In lakhs)
2015 32042.54 10847.28 32307.12 1322.48 8176.71 35710.98
2014 27448.34 7898.27 30631.54 1348.59 7087.25 33571.21
2013 30077.55 7869.12 27692.45 1266.21 1893.53 29396.12
2012 25721.89 7256.33 26112.54 1274.84 9382.16 25405.25
2011 24959.34 6184.21 26076.07 1033.82 8966.68 25822.11
The ratios are calculated as given below:
—  Assets Turnover Ratio = —o2es
Total Assets
_ Debtor days — Average account receivables o 365

Net Credit sales

. . Worki ital
—  Net Working capital Leverage = ————9 “1PT2
Total Assets

* 365

_ Inventory
- Inventory days -
Cost of goods sold

A. Step 1: Decision variables to be identified in the problem

Table - 3

Decision variables
X1 Revenue from Operations X16 Current Liabilities
X2 Other Income X17 Non- Current Liabilities
X3 Cost of material consumed XI18 Total Revenue
X4 Change in inventories of finished goods X19 Cost of Goods Sold
X5 Other Expenses X20 Total Expense
X6 Fixed Assets X21 Non- Current Assets
X7 Non Current Investments X22 Current Assets
X8 Long term loans and advances X23 Profit before Tax
X9 Other non- current assets X24 Average Accounts Receivables
X10 Current Investments X25 Total Debt
X11 Inventories X26 Total Assets
X12 Trade Receivables X27 Working Capital
X13 Cash and Cash Receivables
X14 Short term loans and Advances
X15 Other Current Assets

#. Step 2: Hard Constraints to be identified and formulated

Hard Constraints are a combination of variables. The hard constraints are from X18 to X27. The following are the hard

constraints and their calculations.
- X18=X1+ X2
- X19=X3+X4
—  X20=X19 + X5
—  X21=X6+ X7+ X8+ X9
—  X22=X10+ X11 + X12+ X13 + X14 + X15
—  X23=X18-X20
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- X24 =X12 + X13
- X25=X16 + X17
- X26 = X21 + X22
- X27=X22-X16

. Step 3: Mention the Goals and target values.

The target values are obtained from the standard target values from similar best performing industries.

£ Step 4: Create Constraints to achieve goals exactly and Change the constraints into goal constraints.

Inventory *

— Days Inventory Outstanding = Costof Goods Sold

Profit beforeTax 4
———— = *100%
Total Assets

365

— Return on Assets =
Net Sales

Total Assets

" A A tsR ivabl
—  Days Sales Outstanding = "emg;e:zi:‘;l,:szzwa 2 % 365

— Assets Turnover Ratio =

. Current Assets
— Current Ratio = —————
Current Liabilities

. Total Debt.
—  Debt Ratio = ——"=
Total Assets rina Capital
. . w a
—  Net Working Capital Leverage = ———9 =2PZ%

Total Assets
E. Step 5: Boundary set for the goals developed.

The lower value will be the lower boundary and the higher value will be upper boundary.

F. Step 6: Solve the problem in Lingo:

The values for the decision variables has to be entered and the target goals has to be set using the year 2015 .

Sales forecasting is done using linear regression in Microsoft Excel. The target value for the year 2016 has been obtained.
This can enhance the accuracy of forecasting.

The validation of the model is done finally .The difference between actual and model values are taken and then it is applied in
SPSS software and a t test is done to check the adequacy. The obtained value shows that the sales forecasted is adequant.

VI. RESULT

To identify the decision variables a mathematical model has been created. Along with that the hard and soft constraints were
identified. The goals and target values are set. The problem is then solved using LINGO software. The results for the LINGO
software shows that to achieve a sales target of RS. 32395.45 Lakhs for 2016, it should have an ROA of 20% , DSO of 35 days ,
ATR of 1.60, DIO of 40 days. DR of 0.40 and NWCL of 0.40.

VIIl. CONCLUSION

Main purpose of this paper is to optimize the Working capital of the organization. By proper demand based production the
organization can maintain the current ratio target and also optimize the working capital.
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