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Abstract 

Systematic Investment Plans (SIPs) have gained popularity as a disciplined approach to investing, allowing 

individuals to invest fixed amounts at regular intervals. However, optimizing the allocation of funds across 

various assets to maximize returns while minimizing risk remains a challenge. This paper explores the 

application of Linear Programming (LP) in optimizing SIPs. Using Python, the investment problem has been 

formulated as a linear programming model. It demonstrates how investors can maximize returns subject to 

constraints such as budget, risk tolerance, and investment horizon. The results indicate that LP can be a 

powerful tool for enhancing the efficiency of SIPs, providing a structured approach to asset allocation that 

aligns with investors' financial goals. The research highlights the role of LP in determining the optimal 

portfolio by solving objective functions that represent returns, while also factoring in real-world investment 

constraints. Through this approach, investors can potentially improve the performance of their SIP portfolios 

and make more informed decisions that align with their financial goals. The results demonstrate the 

effectiveness of LP in systematic investment strategies. 
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1. Introduction  

In today's volatile financial markets, investors are 

constantly seeking strategies that can help them 

optimize their returns while managing risk. One of 

the most popular investment avenues for long-term 

wealth creation is the Systematic Investment Plan 

(SIP). SIPs allow investors to make regular, 

disciplined investments in mutual funds or other 

assets, which provides the dual benefits of rupee cost 

averaging and compounded growth over time. 

However, the key challenge for many investors lies 

in optimizing their SIP allocations to ensure 

maximum returns without exposing themselves to 

excessive risk. Linear Programming (LP), a 

powerful mathematical optimization technique that 

can offer significant advantages in managing SIP 

portfolios. Linear programming provides a 

structured approach to decision-making, allowing 

investors to allocate funds efficiently across various 

asset classes (such as equity, debt, or hybrid funds) 

in order to achieve their financial goals. By applying 

LP, investors can balance competing objectives—

maximizing returns and minimizing risk—while 

adhering to constraints such as risk tolerance, 

liquidity requirements, and investment horizon. This 

paper explores how linear programming can be 

applied to the optimization of SIP investments. The 

process is examined by defining decision variables, 

formulating objective functions, and establishing 

constraints to create an optimal investment strategy 

that aligns with an investor’s financial goals. Using 

a practical example, it is demonstrated how LP 

models can help determine the ideal asset allocation. 

Also, it helps to invest amounts over time to achieve 

a desired financial outcome while managing risk. As 

financial markets grow more complex, using 

quantitative techniques like linear programming 

gives investors an edge. It helps achieve better 

investment outcomes and is a valuable tool for both 
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beginners and experienced investors. The use of LP 

in SIPs is not just about maximizing returns but 

about making informed, data-driven decisions that 

lead to financial security and success in the long run. 

2. Understanding SIP: What It Is and How It 

Works 

A systematic and organized method of investing in 

mutual funds is called a Systematic Investment Plan 

(SIP).  It allows investors to contribute a fixed 

amount of money at regular intervals, typically 

monthly or quarterly or yearly, to invest in mutual 

funds. This allows them to purchase more units when 

the market is low and fewer units when the market is 

high, averaging out the cost of their investment over 

time.  An SIP involves: Periodic Contribution: The 

investor commits to a fixed sum of money to invest 

regularly (e.g., ₹500, ₹1,000, ₹5,000, etc.) into a 

mutual fund scheme. Fund Selection: Investors can 

choose from a range of mutual fund categories, such 

as equity funds, debt funds, hybrid funds, etc., based 

on their risk profile and investment goals. Automatic 

Deductions: The designated amount is automatically 

deducted from the investor’s bank account on the 

specified date and invested into the chosen mutual 

fund(s). Rupee Cost Averaging: SIPs take advantage 

of rupee cost averaging, which means that over time, 

investors buy more units when prices are low and 

fewer units when prices are high, averaging out the 

purchase price. [1-4] 

3. Linear Programming Problem (LPP): 

Concepts and Fundamentals 

Linear Programming Problem (LPP) is a 

mathematical method used for optimizing a linear 

objective function, subject to a set of linear 

constraints. It is a special case of mathematical 

programming and is widely used in various fields, 

such as economics, operations research, finance, and 

logistics, to make optimal decisions under given 

constraints. The purpose of LPP is to find the best 

solution to a problem by maximizing or minimizing 

a linear objective function, while satisfying certain 

constraints expressed as linear equations or 

inequalities. it is demonstrated how LP models of the  

with an investor’s financial goals 

3.1. Understanding Linear Programming 

Problem (LPP) 

A Linear Programming Problem is defined by the 

following key components: 

3.1.1. Objective Function 

The objective function is a linear function that needs 

to be either maximized or minimized. In most cases, 

this function represents profit, cost, or return, 

depending on the problem at hand. 

The objective function is written as: 

Z=c1x1+c2x2+⋯+cnxn  Where: 

Z is the objective function (profit, cost, etc.). 

c1,c2,…,cn are the coefficients (representing returns, 

costs, or profits per unit of decision variable). 

x1,x2,…,xn are the decision variables (the quantities 

that we need to determine, such as the amount of 

resources to allocate). 

3.1.2. Decision Variables 

These are the unknown variables that need to be 

determined in the problem. These variables represent 

the decisions to be made (e.g., quantity of product to 

produce, amount of resource to allocate, etc.). The 

values of these variables should be chosen in such a 

way that they maximize or minimize the objective 

function, while satisfying all constraints. 

3.1.3. Constraints 

Constraints are the limitations or restrictions imposed 

on the decision variables. These could be physical 

limitations like resource availability, capacity limits, 

or financial limits (budget constraints). 

Constraints are usually expressed in the form of linear 

inequalities or equations: a1x1+a2x2,+⋯+anxn ≤ b (or) 

≥ b   Where: 

a1,a2,…,an  are the coefficients of the decision 

variables. 

b is the value of the right-hand side (such as the 

available resources, budget, or limits). 

3.1.4. Non-Negativity Restriction 

In most LPPs, the decision variables are required to 

be non-negative, as negative quantities often do not 

make sense in real-world contexts (e.g., negative 

number of products or resources). This constraint is 

expressed as: x1 ≥ 0, x2 ≥ 0,…, xn≥ 0   

3.1.5. Feasibility Region 

The feasible region is the set of all possible values of 

the decision variables that satisfy the constraints. The 

solution to the LP problem lies at a point within this 

region that optimizes the objective function. 
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4. Literature Review 

The use of mathematical optimization techniques in 

finance has been extensively studied. Markowitz 

(1952) introduced the concept of Modern Portfolio 

Theory (MPT), which emphasizes the importance of 

diversification in reducing risk and maximizing 

returns. MPT forms the foundation for many portfolio 

optimization models, including those based on 

LP.Several studies have explored the application of 

LP in portfolio optimization. For example, Sharpe 

(1967) developed the Linear Programming Model for 

Portfolio Selection, which uses LP to determine the 

optimal portfolio allocation based on expected 

returns and risk. More recently, researchers have 

applied LP to various investment strategies, including 

SIPs, to enhance their efficiency (Chen et al., 2010; 

Gupta & Sharma, 2015). Despite the growing body of 

literature on the subject, there is limited research on 

the specific application of LP in optimizing SIPs. 

This paper seeks to fill this gap by providing a 

comprehensive framework for using LP to maximize 

returns in SIPs. [5-8] 

 

5. Problem Formulation 

The SIP optimization problem can be formulated as 

follows: 

 Decision Variables: Let xi represent the 

amount invested in asset i. 

 Objective Function: Maximize the total 

expected return: 

Maximize ∑ 𝒓𝒊
𝒏
𝒊=𝟏 𝒙𝒊         

Where ri is the expected return of asset i. 

        Constraints: 

a. Budget Constraint: The total investment 

should not exceed the budget B: 

∑ 𝒙𝒊 ≤ 𝑩

𝒏

𝒊=𝟏

 

b. Diversification Constraint: Each asset 

should have a minimum and maximum 

allocation: 

𝒍𝒊 ≤ 𝒙𝒊 ≤ 𝒖𝒊 

c. Risk Constraint: The portfolio risk (e.g., 

variance) should not exceed a predefined 

threshold. 

d. Non-Negative Constraint: 

𝒙𝒊 ≥ 𝟎 ∀ 𝒊 

6. Methodology 

6.1. Data Collection 

The application of the LP model is illustrated using 

examples having different values and plans with 

different assets. [9-10] 

6.2. Model Implementation 

The LP model is implemented using the linear 

programming method, a widely used algorithm for 

solving linear programming problems. The model is 

solved using Python's “Pulp” library, which provides 

a user-friendly interface for defining and solving LP 

problems. Here different LP models are implemented 

for different case studies 

Case Study 1: 

The investor has a budget of INR 10,000/- wants to 

invest in 3 different assets in Table 1  

 

Table 1 Assets and Risk 

Assets Expected Return Risk 

Stock 12% 50% 

Bond 6% 20% 

Mutual Fund 9% 30% 

  

Output 

 
Figure 1 Different Assets with Maximum 

Expected Return 

 

The above result shows Optimal SIP allocation for 3 

different assets with Maximum Expected Return INR 

990.00. 
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Case Study 2: 

Optimal investment allocation between equity and 

debt funds over a period of 20 years for a person who 

is currently 30 years old with Monthly budget 

10,000/-. The objective is to maximize the total 

corpus at the end of 20 years while considering risk 

and expected returns in Table 2.  

 

Table 2 Expected Return 

Assets 
Expected 

Return 
Risk 

Investment 

Amount (INR) 

Stock 12% 50% 5000/- 

Bond 6% 20% 2000/- 

Mutual 

Fund 
9% 30% 3000/- 

 

Output 

 
Figure 2 Monthly budget 

Here optimal value for Equity Investment and Debt 

Investment are INR 8000/- and INR 2000/- 

respectively and Future Value after 20 years is INR 

8,92,18,885.55/-[11-14] 

7. Discussions 

The results demonstrate that LP can be an effective 

tool for optimizing SIPs. By formulating the 

investment problem as a linear programming model, 

investors can determine the optimal allocation of 

funds across various assets to maximize returns while 

adhering to constraints such as budget and risk 

tolerance. After solving the optimization problem, 

your SIP investments should be as follows:  

StocksInvest in diversified index funds like NIFTY 

50 ETF, S&P 500 ETF, or diversified large-cap 

stocks. 

 If you prefer individual stocks, go for blue-

chip companies with strong financials. Bonds 

 Choose low-risk debt funds, government 

bonds, or RBI Floating Rate Bonds. 

 Consider corporate bonds for slightly higher 

returns with moderate risk. Mutual Funds  

 Prefer equity mutual funds with a long-term 

track record (e.g., large-cap, multi-cap, or 

hybrid funds). 

 If you want lower volatility, balanced funds 

or index funds are a great option. 

It is important to note that the LP model relies on 

accurate estimates of expected returns and risks. In 

practice, these estimates may be subject to 

uncertainty, and investors should regularly review 

and update their portfolio allocations based on 

changing market conditions. 

Conclusion 

This paper has explored the application of Linear 

Programming in optimizing Systematic Investment 

Plans. By formulating the investment problem as a 

linear programming model, it is demonstrated how 

investors can maximize returns while adhering to 

constraints such as budget and risk tolerance. The 

results indicate that LP can be a powerful tool for 

enhancing the efficiency of SIPs, providing a 

structured approach to asset allocation that aligns 

with investors' financial goals. 
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