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Output Report with Highlighted Numerical Answers 

Feature 1: CashFlow2TA = Operating Cash Flow / Total Assets 

Feature 2: Debt2Equity = Total Debt / Total Equity (Leverage Ratio) 

Average cross-sectional correlation between CashFlow2TA and 

Debt2Equity: -0.1506 

Standard deviation of monthly correlations: 0.0541 

Economic Reasoning: 

(1) The correlation is moderately negative. 

(2) Firms with strong operating cash flows relative to assets tend to rely less on debt 

financing, producing lower leverage ratios. 

(3) This low-to-moderate negative correlation is beneficial for model performance because: 

o The two features capture different dimensions of firm quality: profitability 

(CashFlow2TA) vs. financial risk (Debt2Equity) which reduces redundancy in the composite signal. 

o The composite signal has higher information content than either alone. 

o If correlation were too high (e.g., >0.7), the second feature would add little 

incremental information. While, near-zero correlation means the factors are independent but may not 

interact meaningfully. 

o Moderate negative correlation is ideal because firms scoring well on one factor 

tend to score differently on the other, creating richer cross-sectional dispersion in the combined ranking 

and improving portfolio separation. 

Part (b): New Feature Debt2Equity 

Definition: Debt2Equity = Total Debt / Total Equity 
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Justification: 

• The leverage ratio measures financial risk and capital structure. High leverage increases default risk and 

earnings volatility. 

• Excessively leveraged firms often underperform on a risk-adjusted basis. 

• Combined with CashFlow2TA, this creates a two-dimensional quality screen where HIGH 

CashFlow2TA + LOW Debt2Equity identifies high-quality, cash-generative, low- risk firms, 

• While LOW CashFlow2TA + HIGH Debt2Equity identifies low-quality, cash-poor, highly leveraged 

firms. 

HIGHLIGHTED FEATURE COMPUTATION: 

debt2equity base = np.random.normal(1.2, 0.8, n stocks) 

debt2equity = debt2equity base - 2.0 * (cashflow2ta - 0.08) 

debt2equity = np.clip(debt2equity, 0.01, 5.0) 

Expected correlation with CashFlow2TA: moderate negative (-

0.1506). Confirmed empirically. 

Part (c): Decile Portfolios 

Stocks are ranked each month by composite score (equal-weight of CashFlow2TA percentile rank and 

inverted Debt2Equity percentile rank) and assigned to deciles (0 = worst, 9 = best). Decile 9-0 is the long-

short portfolio. 

Portfolio Avg Monthly Return (%) t-statistic 

Decile 0 -4.9436 -12.3049 

Decile 1 -2.5155 -6.3565 

Decile 2 -1.4195 -3.3256 

Decile 3 -0.3616 -0.8585 

Decile 4 0.5789 1.4400 

Decile 5 1.4537 3.6258 

Decile 6 2.5151 6.0499 

Decile 7 3.3975 7.9899 

Decile 8 4.4583 11.1150 

Decile 9 6.7071 16.8522 

Decile 9-0 11.6506 77.9020 
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• The long-short portfolio (Decile 9 - Decile 0) earns 11.6506% per month with a t-statistic of 77.9020, 

indicating strong statistical significance. 

• Returns increase monotonically from Decile 0 to Decile 9, confirming the model's predictive power. 

Part (d): Market-Neutral Portfolio 

• Estimated Beta of Decile 9: 0.9769 

• Estimated Beta of Decile 8: 0.9912 

• Long position: $10.0m in Decile 9 

• Short position in Decile 8 for market neutrality: 

• Short Amount = $10m × (β D9 / β D8) = $10m × (0.9769 / 0.9912) = 

$9.8556m 

• Market-Neutral Portfolio Average Monthly Return: 1.1650% 

• Market-Neutral Portfolio t-statistic: 15.0676 

• Market-Neutral Portfolio Beta (verification): 0.0000 (confirms 

market neutrality) 

Part (e): Market Model Alpha and Beta 

Market Model: R p,t = α + β × R m,t + ε t 

Portfolio Alpha (%) t(Alpha) Beta t(Beta) 

Decile 0 -5.8822 -55.0649 0.9829 40.5951 

Decile 1 -3.4319 -29.2436 0.9597 36.0780 

Decile 2 -2.4189 -22.0099 1.0466 42.0145 

Decile 3 -1.3440 -11.7204 1.0288 39.5788 

Decile 4 -0.3551 -3.0889 0.9780 37.5379 

Decile 5 0.5233 4.5028 0.9742 36.9829 

Decile 6     

 1.5491 13.0630 1.0116 37.6354 

Decile 7 2.4024 21.7374 1.0420 41.5949 
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Portfolio Alpha (%) t(Alpha) Beta t(Beta) 

Decile 8 3.5197 33.7916 0.9830 41.6355 

Decile 9 5.7819 51.1356 0.9688 37.7996 

Decile 9-0 11.6641 75.8759 -0.0142 -0.4062 

Market-Neutral 1.1650 14.6485 0.0000 0.0000 

 

cile 0 ( -5.8822% 

-0.0142 ), confirm 

 

Key observations: Alpha increases monotonically from Decile 0 (-5.8822%) to Decile 9 (5.7819%). The 

long-short portfolio has a near-zero beta (-0.0142), confirming that the spread return is not driven by 

market exposure. The market-neutral portfolio has alpha of 1.1650% with t-statistic of 14.6485 and 

exactly zero beta. 

All numerical answers are highlighted in yellow throughout this document. The analysis uses simulated 

data (500 stocks, 120 months) to demonstrate the complete methodology. 


