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Abstract. Accounting frameworks operate on the flawed assumption of 

instantaneous asset conversion. Treating a delayed receivable as equal to on-hand 

cash violates the time value of liquidity. The methodology establishes a 

geometric depreciation model called the Capital Velocity Adjusted Liquidity 

index. The approach applies an exponential half-life decay function to non-cash 

assets based on operational friction. The evaluation uses 2023 financial data from 

five major technology companies. It indicates that standard reporting 

overestimates actual paying capacity. The proposed mathematical formulation 

offers a structural shift in corporate solvency measurement. 

Keywords: Working Capital Entropy, Liquidity Measurement, Asset Half-Life, 
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1 Introduction 

Financial statements through all assets are expected to convert within one year as 

strictly equal in immediate utility. This binary classification ignores the geometric in-

crease in default probability over time. Corporate finance decisions rely heavily on cap-

ital structure adjustment speed [1]. Practical applications for forecasting optimum eco-

nomic capital utilize Liquidity-Adjusted Value-at-Risk modeling [2]. The speed and 

direction of market capital flows determine index management [3]. Corporate debt 

structure analysis requires modifying total assets based on external factors [4]. Compa-

nies maintain a target cash conversion cycle and adjust its length gradually [5]. Adjust-

ing the cash level directly impacts payout risk management [6]. Bankruptcy courts af-

fect corporate capital structure adjustments [7]. Asset composition and turnover speed 

influence key liquidity indicators [8]. Joint regulation assesses the target value and ad-

justment speed of liquidity risk indicators [9]. Time operates as a hidden constraint on 

cash flow generation. The study solves this fundamental error by introducing a dura-

tion-matched liquidity measurement. The framework mathematically degrades the rec-

ognized value of operating assets according to their historical conversion delays. 
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2 Literature Review 

Historical financial analysis established basic division metrics to evaluate short-term 

solvency. The evolution of accounting ratios separated physical inventory from finan-

cial claims to form the quick ratio. The Z-Score method emerged to assess comprehen-

sive bankruptcy risk across multiple dimensions. Analysts developed the cash conver-

sion cycle to measure the pure time delay in operating processes. Integrating time-based 

geometric decay into static balance sheet equations remains unaddressed. The assump-

tion of uniform asset utility creates a severe blind spot in risk assessment. The Z-Score 

model and efficacy coefficient method evaluate the capital flow speed of operating ac-

tivities to prevent financial crisis [10]. Artificial intelligence algorithms process opera-

tional efficiency and liquidity indicators to optimize working capital management [11]. 

Digital transformation and product market competition influence the adjustment speed 

of working capital requirements to prevent liquidity risk [12]. Big data analysis opti-

mizes the financing structure and capital allocation with high response speed to lower 

the configuration rate of risk management systems [13]. The adjustment speed of the 

net stable funding ratio helps reduce loss from systemic risk in commercial banks [14]. 

Managerial myopia affects the adjustment speed of financial leverage [15]. Credit un-

ions adjust their capital ratios based on risk management practices and risk-adjusted 

performance [16]. Islamic debt instruments accelerate the speed of adjustment in capital 

structure [17]. Digital transformation improves risk evaluation and increases capital 

structure adjustment speed by lowering adjustment costs [18]. The digital transfor-

mation index interacts with lagged capital to increase the speed of capital structure ad-

justment [19]. 

3 Methodology 

The framework defines an exponential decay effect on the immediate utility of work-

ing capital. Assets have a half-life representing the time required to lose half of their 

immediate liquidity value due to collection risk and obsolescence. The required balance 

sheet parameters include Cash and Equivalents (𝐶) measured in millions of dollars, 

Accounts Receivable (𝑅) measured in millions of dollars, Inventory (𝐼) measured in 

millions of dollars, and Current Liabilities (𝐿) measured in millions of dollars. The 

mathematical execution requires operational parameters including Annual Revenue (𝑆) 

measured in millions of dollars, Cost of Goods Sold (𝐶𝑔) measured in millions of dol-

lars, Days Sales Outstanding (𝐷𝑆𝑂) measured in days, and Days Inventory Outstanding 

(𝐷𝐼𝑂) measured in days. 

The formulation extracts the collection delay from the annual revenue and cost of 

goods sold as Equation (1). 

𝐷𝑆𝑂 = 𝑅𝑆 × 365            (1) 

The physical inventory conversion time follows a parallel structure as Equation (2). 
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𝐷𝐼𝑂 = 𝐼𝐶𝑔 × 365            (2) 

The theoretical model assigns a 120-day half-life constant to receivables and a 90-

day half-life constant to inventory. The fundamental mathematical relationship inte-

grates these geometric decay parameters as Equation (3). 

𝐶𝑉𝐴𝐿 = 𝐶+𝑅×0.5𝐷𝑆𝑂120 + 𝐼×0.5𝐷𝐼𝑂90𝐿          (3) 

4 Experimental Results 

 The experiment applies the geometric equations to public 2023 financial data. The 

dataset originates directly from the official U.S. Securities and Exchange Commission 

database targeting the Form 10-K annual reports [20]. The raw input values from the 

financial statements are presented in Table 1. Apple reports 29965 million dollars in 

cash and 60985 million dollars in receivables. Microsoft holds 111262 million dollars 

in cash and 48688 million dollars in receivables. Alphabet reports 110916 million dol-

lars in cash and zero physical inventory. Amazon reports the highest inventory at 34944 

million dollars alongside 574785 million dollars in revenue. Meta maintains 65403 mil-

lion dollars in cash and zero inventory. All monetary values represent millions of dol-

lars. 

Table 1: Input Financial Data in 2023 

Company Cash Receivables Inventory Liabilities Revenue COGS 

Apple 29965 60985 6331 145308 383285 214137 

Microsoft 111262 48688 2500 104149 211915 65863 

Alphabet 110916 43845 0 84653 307394 133332 

Amazon 86780 36994 34944 169321 574785 304739 

Meta 65403 16169 0 27270 134902 26229 

 The cycle metrics in days are presented in Table 2. Microsoft requires 83.84 days to 

collect receivables and 13.85 days to convert inventory. Apple takes 58.07 days for 

collection and 10.79 days for inventory conversion. Amazon converts inventory in 

41.85 days and collects receivables in 23.49 days. Meta collects receivables in 43.74 

days with zero inventory days. Alphabet collects receivables in 52.07 days with zero 

inventory days. 
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Table 2: Conversion Cycle Metrics 

Company DSO Days DIO Days 

Apple 58.07 10.79 

Microsoft 83.84 13.85 

Alphabet 52.07 0.00 

Amazon 23.49 41.85 

Meta 43.74 0.00 

 The discounted values ready for the geometric liquidity calculation are provided in 

Table 3. The mathematical execution reduces the receivables of Apple from 60985.00 

million dollars to 43604.28 million dollars. It reduces the inventory of Apple from 

6331.00 million dollars to 5825.79 million dollars. The recognized inventory of Ama-

zon drops from 34944.00 million dollars to 25316.93 million dollars. Microsoft expe-

riences a drop in receivables from 48688.00 million dollars to 29996.68 million dollars. 

Alphabet sees a reduction in receivables from 43845.00 million dollars to 32458.45 

million dollars. Meta drops from 16169.00 million dollars to 12558.46 million dollars 

in receivables. 

Table 3: Discounted Asset Values in millions of dollars 

Company 
Original  

Receivables 

Discounted  

Receivables 

Original  

Inventory 

Discounted  

Inventory 

Apple 60985.00 43604.28 6331.00 5825.79 

Microsoft 48688.00 29996.68 2500.00 2247.00 

Alphabet 43845.00 32458.45 0.00 0.00 

Amazon 36994.00 32299.46 34944.00 25316.93 

Meta 16169.00 12558.46 0.00 0.00 

 The final ratio outputs based on Equation (3) are indicated in Table 4. The standard 

current ratio of Apple is 0.669 and the CVAL index drops this value to 0.546. The ratio 

of Microsoft falls from 1.560 to 1.378. The metric for Alphabet decreases from 1.828 

to 1.694. Amazon experiences a reduction from 0.937 to 0.853. Meta drops from 2.991 

to 2.859. 
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Table 4: Liquidity Ratio Comparison 

Company Current Ratio Quick Ratio CVAL Index 

Apple 0.669 0.626 0.546 

Microsoft 1.560 1.537 1.378 

Alphabet 1.828 1.828 1.694 

Amazon 0.937 0.731 0.853 

Meta 2.991 2.991 2.859 

 The explicit financial impact of the mathematical discount is measured in Table 5. 

Apple suffers an 18.38 percent drop with an absolute ratio difference of 0.123 and loses 

17885.93 million dollars. Microsoft loses 18944.32 million dollars with an 11.66 per-

cent drop. Alphabet loses 11386.55 million dollars and 7.35 percent of recognized li-

quidity. Amazon loses 14321.61 million dollars with a ratio difference of 0.084. Meta 

shows a 4.42 percent drop with an absolute ratio difference of 0.132 and 3610.54 mil-

lion dollars in lost value. 

Table 5: Impact Assessment on Recognized Liquidity 

Company Drop Percent Absolute Ratio Difference Asset Value Lost 

Apple 18.38 0.123 17885.93 

Microsoft 11.66 0.182 18944.32 

Alphabet 7.35 0.134 11386.55 

Amazon 9.02 0.084 14321.61 

Meta 4.42 0.132 3610.54 

 The probability density curves and statistical quartiles of the evaluated ratios are 

presented in Figure 1. 
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Figure 1: Distribution Density and Shift Impact of Liquidity Metrics 

 The horizontal axis maps the ratio values from 0.00 to 5.00. The vertical axis 

measures the probability density reaching a peak near 0.40. The red distribution curve 

of the CVAL index shifts to the left of the gray traditional ratio curve. The lower box 

plot indicates a median drop from approximately 1.560 to 1.378. The bottom points 

map the specific horizontal shift for each corporation. Microsoft moves from the 1.560 

traditional ratio to the 1.378 index value. Amazon drops from 0.937 to 0.853. Apple 

drops from 0.669 to 0.546. Alphabet drops from 1.828 to 1.694. Meta shifts from 2.991 

to 2.859. The text boxes report the exact monetary value lost. Microsoft loses 18944.32 

million dollars. Apple loses 17885.93 million dollars. Amazon loses 14321.61 million 

dollars. Alphabet loses 11386.55 million dollars. Meta loses 3610.54 million dollars. 

5 Discussion 

 The mathematical integration of asset half-life exposes a fundamental flaw in stand-

ard accounting metrics. The data in Table 4 indicates that Apple drops from a 0.669 

current ratio to a 0.546 index score. The assessment in Table 5 indicates an 18.38 per-

cent drop in recognized immediate liquidity for Apple. Microsoft loses 18944.32 mil-

lion dollars in usable short-term value due to its prolonged collection period of 83.84 

days. Amazon loses 14321.61 million dollars entirely from the operational friction re-

quired to move its massive physical inventory block. Alphabet and Meta show high 

resilience because they hold zero physical inventory. The mathematical index captures 

the geometric risk of holding assets that cannot instantaneously pay obligations. 
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6 Conclusion 

 The traditional liquidity models fail completely to capture the friction of time. The 

methodology established a geometric depreciation measurement to apply asset half-life 

penalties to slower assets. The evaluation of major technology corporations indicates a 

severe inflation of reported short-term solvency. Microsoft and Apple experience the 

highest monetary penalties due to prolonged collection periods exceeding 58 days. Am-

azon suffers a massive reduction in recognized utility driven entirely by a 41.85-day 

inventory conversion cycle. Companies holding zero physical inventory including Al-

phabet and Meta retain higher relative liquidity strength. The experimental results prove 

that traditional ratios overestimate actual immediate paying capacity by 4.42 to 18.38 

percent. The measurement reveals up to 18944.32 million dollars in hidden cash flow 

friction for a single corporate entity. The mathematical index provides a direct correc-

tion to corporate financial risk evaluation. It aligns balance sheet asset valuation with 

realistic market conversion speeds. 
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