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 ABSTRACT 
This independent study explores investment strategies across diverse scenarios by con-structing a payoff matrix 
derived from rates of return. The primary focus is the analysis of risk-free portfolios—specifically arbitrage 
portfolios—which prioritize profit generation by leveraging institutional credit instead of utilizing personal equity. 
Initially, we investigate the fundamental correlation between the existence of state prices and the availability of 
arbitrage opportunities. While conventional theory posits that a payoff matrix lacking state prices must invariably 
yield an arbitrage portfolio, our research identifies significant counterexamples. Notably, even with the integration 
of dimensional properties, these counterexamples persist in every instance, as demonstrated throughout this 
study. Subsequently, Linear Programming (LP) is employed as a robust analytical framework to detect the 
presence of arbitrage. By formulating sophisticated linear programming models, we extend our analysis to identify 
portfolios capable of generating consistent profits across all possible states. Ultimately, this study constructs 
profitable investment portfolios that align with the practical financial constraints of real-world environments. Our 
findings conclude that optimal portfolio selection is intrinsically linked to the interplay between rates of return 
and borrowing costs. In this regard, linear programming serves as a powerful instrument, empowering investors to 
determine the most efficient asset allocation and optimal leverage. 
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