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Abstract. The 2020 revelation of Luckin Coffee’s systematic financial fraud, in-
volving RMB 2.2 billion in fabricated sales, triggered a global credibility crisis
for U.S.-listed Chinese firms. This scandal exposed vulnerabilities in traditional
financial risk models to detect complex, large-scale manipulations. This study
examines Luckin Coffee’s financial data (2019-2022) to evaluate how system-
atic fraud impacts corporate financial health and assess the effectiveness of risk
quantification models (Altman Z-score and Beneish M-Score) in identifying
fraud signals. Through ratio analysis and financial statement deconstruction, key
metrics—including revenue growth rate, gross profit margin, cash flow patterns,
and leverage ratios—were analyzed alongside Altman Z-score Model and Bene-
ish M-Score models. During the fraud period (2019), manipulated metrics created
artificial financial stability. The Z-score (1.67) falsely placed Luckin in the “grey
zone,” while the M-Score (-0.379) crossed the manipulation threshold (-1.78).
Post-fraud restructuring (2021-2022) demonstrated authentic recovery, with Z-
scores rising to 6.73 and M-Scores stabilizing below -1.78. The study concludes
that integrating non-financial indicators (e.g., store traffic anomalies, user reten-
tion rates) with revised model thresholds is essential for timely fraud detection in
high-growth, subsidy-driven business models.
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Introduction

Quantification Models: Evidence from Luckin Coffee

Luckin Coffee emerged in 2018 as the "Chinese Starbucks," Expanding rapidly through
aggressive marketing strategy and store expansion. However, in April 2020, the com-
pany admitted to fabricating financial data from Q2 to Q4 2019, inflating revenue by
¥2.2 billion (40% of reported revenue). The fraud included falsified order volumes,
fabricated bank transactions, and exaggerated franchisee income. Luckin's stock price
plummeted by 75.57%, leading to delisting from NASDAQ (June 2020), a $180 million
SEC fine (December 2020), and a 175 million investor lawsuit settlement (2021). This
event caused a credibility crisis for U.S.-listed Chinese firms, exposing other Chinese
companies to short-seller attacks.
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This paper takes the financial fraud incident of Luckin Coffee from 2019 to 2022 as
the research object. By deconstructing the abnormal signals in its financial statements
and combining risk quantification models (such as the Altman Z - score and Beneish
M-Score), it analyzes the impact of financial fraud on the financial health of the enter-
prise and explores the effectiveness of risk early - warning models in identifying sys-
tematic financial fraud.

This study employs a combined approach of ratio analysis and financial statement
analysis to systematically evaluate the financial health of Luckin Coffee and detect
fraud indicators. These methodologies focus on key financial ratios and analytical mod-
els to quantify risks and assess the effectiveness of early warning systems.

The research finds that during the fraud period, Luckin covered up its operating
losses by inflating revenues and marketing costs. The traditional risk models lagged in
warning about its financial risks. Therefore, it is necessary to combine non - financial
indicators (such as store growth rate and user retention rate) to improve the sensitivity
of the models.

2 Method

The method selected for this research is ratio analysis and financial statement analysis.
The following ratios and models will be calculated and interpreted.

2.1 Revenue Growth Rate

Reflects the growth rate of a company’s operating revenue over a specific period. A
higher value generally indicates faster growth in sales scale and stronger market com-
petitiveness. A negative value may signal business contraction or declining market de-
mand. (Equation (1)).

Current Period Revenue—Previous Period Revenue
Revenue Growth Rate = %X 100% (1)

|Previous Period Revenue|

2.2  Cash Flow Growth Rate

This ratio indicates the percentage change in a company's operating cash flow over
time. Higher: Generally positive, as it suggests stronger operational performance, effi-
cient cash management, or successful growth strategies. Lower/Negative: May signal
reduced liquidity, declining sales, or unsustainable spending. (Equation (2)).

Current Period Cash Flow—Previous Period Cash Flow
Cash Flow Growth Rate = X 100% 2)

|Previous Period Cash Flow|

2.3  Gross Profit Margin

The ratio of gross profit to sales revenue, reflecting the profit margin after deducting
direct production costs. High values indicate strong pricing power or cost control
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(e.g., >20% is considered healthy); low values suggest thin profit margins. (Equation
3)

Gross Profit Margin = Revenue-C0GS X 100% 3)

Revenue

2.4  Sales Expense Ratio

It shows the percentage of revenue spent on sales-related costs (e.g., advertising, sala-
ries). Lower: More efficient cost management. Higher: May indicate aggressive growth
efforts or inefficiencies. (Equation (4))

Total Sales Expenses

Sales Expense Ratio =
Net Sales

x 100% ()

2.5 Current Ratio

This metric assesses short-term solvency (i.e., ability to cover short-term obligations
with liquid assets). A ratio significantly above 2 may indicate underutilized assets or
inefficient capital allocation. A ratio below 1 suggests heightened liquidity risks and
repayment pressure. The commonly accepted optimal range is 1.5-2. (Equation (5))

Current Asset

Current Ratio = ——F— &)

Current Liabilities

2.6 Debt-to-Asset Ratio

The proportion of total liabilities to total assets, reflecting financial leverage and sol-
vency. A ratio <60% is considered safe for most industries. Too high (>80%) implies
high default risk; too low may indicate underutilization of leverage for growth. (Equa-
tion (6)).

Total Liabilities

Debt- to- Asset Ratio = ————— X 100% (6)

Total Assets

2.7 Altman Z-score Model

A predictive model using weighted financial ratios to estimate bankruptcy risk. A
higher Z-score indicates stronger financial health, while a lower score implies a greater
likelihood of financial distress. The calculation of the Altman Z-score Model is pre-
sented in the following formula [1]. (Equation (7)).

7 = 1.2X, + 1.3X, + 3.3X5 + 0.6X, + 1.0X, (7)

The variables mentioned in this equation are calculated using the following formu-
las. (Equation (8) to Equation (12)).

X, = Working Capital
1™ Total Assets

(8)
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Earnings S
_ ReturnedAccumu]atedDef1c1ts (9)

2~ Total Assets

EBIT

3 7 Total Assets (10)
Market Value of Equity
X, = 11
4 Total Liabilities a1
Sales Revenue
Xe =—7"7"— (12)

Total Assets

Critical Values are explained below.
Z > 2.99: Safe Zone
1.81 < Z > 2.99: Grey Zone

Z < 1.81: Risk Zone

2.8 Beneish M-Score

The Beneish M-Score is a financial fraud prediction model proposed in 1999 by Pro-
fessor Michele Beneish from Indiana University, USA. It constructs a regression equa-
tion using eight financial indicators, such as the current ratio and receivables turnover
ratio, to calculate the probability of a company manipulating earnings. A score greater
than -1.78 indicates potential financial fraud risk, and this model is widely used to de-
tect financial statement manipulation in corporate reporting [2]. (Equation (13)).

M Score = —4.84 + 0.92 x DSRI + 0.528 x GMI + 0.404 x AQI + (13)
0.892 x SGI + 0.115 x DEPI — 0.172 x SGAI + 4.679 X TATA — 0.327 x LVGI

The variables mentioned in this equation are calculated using the following formu-
las. (Equation (14) to (20)).

Recivables/Sales

DSRI = Recivablesy_q/Sales¢—q (14)
_ Gross marging_q
GMI = Gross margin (15)
(e
AQl = 5 sca (16)
(1_ TAt-1 )
Sales
SGI = Salest_q (17)
__ Depreciation Rate¢—1
DEPI = Depreciation Rate (18)

SG&A Expense

SGAI = Sommiapenser ¢ 1

Salest_q
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Total Debt
_ __Total Assets
LVGI = Total Debty_1 (20)

Total Assetsg_q

3 Analysis and Discussion

3.1 Company Background Introduction

Luckin Coffee was established in 2017 as an emerging coffee brand in China. The ini-
tial design of its business model focused on price-sensitive consumers as the core target,
forming differentiated competition with traditional premium coffee brand Starbucks
through a "low price + high cost-performance" product positioning [3]. Additionally, it
attracted tea beverage-preferring customer groups by launching Luckin Tea. Such in-
novative tea products had not yet appeared in stores of coffee brands like Starbucks and
Costa. This product strategy both satisfied segmented market demands and avoided di-
rect competition with traditional coffee giants [4].

At the operational level, Luckin Coffee adopted a social fission mechanism to
achieve user base growth, specifically using a discount acquisition method through us-
ers spontaneously sharing coupon links to expand the customer base in a marginal cost-
decreasing form [5]. It also built a user profiling system relying on big data technology,
implementing pricing and product recommendations based on consumption time peri-
ods and category preferences [6]. Notably, during its startup phase, Luckin rapidly pen-
etrated the market by providing high subsidies to dealers (cumulative investment ex-
ceeding 1 billion RMB) [7]. Promotional strategies like free first orders and large dis-
count coupons significantly increased market share but also caused persistently high
per-order loss rates in the early stage .

In May 2019, Luckin Coffee went public on NASDAQ, setting a global record for
the fastest IPO. Under the combined effects of optimistic capital market expectations
and internal performance pressures, Luckin's management began systematically fabri-
cating financial data. In January 2020, Muddy Waters Research released an anonymous
report (prepared by a third-party investigation agency), revealing through technical
means including satellite imagery, store traffic monitoring, and order data scraping that
Luckin had inflated order volumes by 69% and 88% respectively in the third and fourth
quarters of 2019, involving approximately 2.2 billion RMB in fraudulent transactions
[6]. Although Luckin denied the allegations when the report was published, it admitted
to financial fraud in April of the same year, triggering violent fluctuations in the capital
market. Luckin's stock price plummeted over 80% that day, and it delisted from
NASDAQ on June 29, 2020.

This incident created a chain reaction, with Luckin facing an $180 million fine from
the U.S. Securities and Exchange Commission (SEC) for false statements. Luckin's fi-
nancial fraud not only negatively impacted other Chinese companies listed in the U.S.,
but also imposed greater costs on other Chinese companies hoping to list in the U.S. in
the future [8]. Its technology-driven "internet coffee" concept had previously obtained
premium valuation in capital markets, but the subsidy-dependent growth model proved
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unsustainable, ultimately leading to the eruption of systemic risks from financial data
manipulation.

3.2  Ratio Analysis

The financial data used in the following ratio analysis calculations are all derived from
Luckin Coffee's financial reports from 2019 to 2022 [9-12].

Revenue Growth Rate.

300.00%
259.81%
200.00%
100.00% 07429,
- — 66.89%
0.00% 34%
2019 2020 2021 2022

Fig. 1. Revenue growth rate

The revenue growth rate of Luckin Coffee from 2019 to 2022 is shown in the gragh
above. The extraordinarily high growth in 2019, reaching 259.81%, was driven by fab-
ricated revenues as disclosed in the fraud. (Fig. 1) The obvious contradiction between
the inflated revenue growth and the negative operating cash flow (amounting to -RMB
3,160 million in 2019) emphasized the core fraud mechanism, which was to falsify
orders and transactions so as to overstate income and cover up the underlying opera-
tional losses. After the fraud was exposed in 2020, the revenue growth returned to ra-
tional levels. From 2021 to 2022, in order to contain losses, stores were closed, and
with focus on products like "Luckin Tea", a sustainable growth rate of 60% to 100%
was achieved, demonstrating the outcomes of business restructuring.

Cash Flow Growth Rate.
200.00%

100.00% 3.94%

0.00% 79.68%

20, 339 2020 2021 2022

-100.00%

Fig. 2. Cash flow growth rate
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The cash flow growth rate of Luckin Coffee from 2019 to 2022 is shown in the gragh
above. (Fig. 2) In 2019, the cash flow growth rate signified an increase in the year-over-
year loss magnitude, with operating cash flow remaining deeply negative at -RMB
2,167 million, which indicated deteriorating operations and increased cash usage. From
2020 to 2022, the cash flow growth rates were -9.68%, 105.19%, and 83.94%, showing
volatility and recovery. Cash flow growth turned positive in 2021-2022, and operating
cash flow itself improved from -RMB 2,377 million in 2020 to positive RMB 123 mil-
lion in 2021, indicating improved liquidity through cost-cutting, not revenue manipu-
lation.

Gross Profit Margin.
150.00%
100.00%
59-849% 61.04%
50.00% — SOSIT 0
0.00%
2019 2020 2021 2022

Fig. 3. Gross Profit Margin

The gross profit margin of Luckin Coffee from 2019 to 2022 is shown in the gragh
above. (Fig. 3) In 2019, Luckin Coffee's gross profit margin was 46.34%. While the
company inflated both revenue and expenses, the abnormally high gross profit mar-
gin—driven by artificially suppressed material costs—remained a red flag. After the
fraud was exposed, the gross margin rose to over 60%, primarily due to business re-
structuring (e.g., shifting to higher-margin drinks like Coconut Latte), economies of
scale and the closure of underperforming stores.

Sales Expense Ratio.

150.00%
100.00%
50.00% %
0.00% i 422% 4.29%

2019 2020 2021 2022

Fig. 4. Sales Expense Ratio
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The sales expense ratio of Luckin Coffee from 2019 to 2022 is shown in the gragh
above. (Fig. 4) The sharp drop from 2019 to 2020 reflected a strategic shift away from
aggressive subsidies and marketing (a key fraud-era tactic to drive fake sales). The sta-
ble, low ratio in 2021-2022 indicated sustainable cost management, aligning with the
company’s focus on organic growth rather than unsustainable promotional spending.

Current Ratio.

10
. 41
. 75 e 2.134
2019 2020 2021 2022

Fig. 5. Current ratio

The current ratio of Luckin Coffee from 2019 to 2022 is shown in the gragh above.
(Fig. 5) In 2020, the spike to 6.41 was misleading as total liabilities increased from
RMB 4,620 million in 2019 to RMB 6,597 million, driven by fraud-related regulatory
penalties and liabilities; during 2021-2022, the decline to 1.27-2.13 indicated balanced
short-term liquidity, reflecting healthier working capital management post-restructur-
ing.

Debt-to-Asset Ratio.

150.00%
100.00%
(0)
1%
50.00% o
32% 36.76%
0.00%
2019 2020 2021 2022

Fig. 6. Debt-to-asset ratio

The Debt-to-Asset ratio of Luckin Coffee from 2019 to 2022 is shown in the gragh
above. (Fig. 6) Luckin's debt-to-asset ratio was 47.32% in 2019, within the safe range
(<60%). The financial fraud temporarily masked the real debt pressure, and the liability
scale did not experience abnormal surges. In 2020, the debt-to-asset ratio soared to
70.77% due to regulatory penalties triggered by the fraud incident (a US$180 million
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fine by the US SEC and a RMB 61 million fine by Chinese regulators), investor litiga-
tion compensation (a US$175 million settlement), causing the total liabilities to surge
from RMB 4.62 billion to RMB 6.597 billion. Meanwhile, the company faced short-
term liquidity problem, which further drove up its liabilities.

In 2021, the debt-to-asset ratio dropped to 58.21%, and further to 36.76% in 2022,
significantly lower than the industry warning threshold. This improvement was at-
tributed to restructuring measures such as closing inefficient stores and reducing subsi-
dies, which reduced reliance on external financing. The company's return to profitabil-
ity in 2021 also strengthened its own capital accumulation. The continuous decline in
the debt-to-asset ratio indicates that Luckin has repaired its financial structure through
deleveraging, reduced solvency risks, and reflected the effectiveness of its business
model transformation from aggressive expansion to sustainable operations.

3.3 Traditional Risk Model Validation

The financial data used in the following risk model validation calculations are all de-
rived from Luckin Coffee's financial reports from 2019 to 2022 [9-12].

Altman Z-score Model.
Z =1.2X,; + 1.3X, + 3.3X5 + 0.6X, + 1.0X, 2n

The variables mentioned in this equation are calculated using the formula mentioned
in 2.7 Altman Z-score Model. (Equation (21))

The financial data used in the Altman Z-score Model calculations are all derived
from Luckin Coffee's financial reports from 2019 to 2022 [9-12]. The calculation re-
sults of Luckin Coffee from 2019 to 2022 are shown in the Table 1.

Table 1. Altman Z-score Calculation Results (2019-2022)

year Xi X2 X3 X4 Xs Z-score
2019 0.33 -0.70 -0.33 4.93 0.31 1.67
2020 0.58 -1.34 -0.28 1.99 0.43 -0.35
2021 0.15 -0.96 -0.04 2.04 0.64 0.66
2022 0.31 -1.09 0.11 10.24 1.27 6.73

As shown in Table 1, during the fraud period (2019), Luckin Coffee's Z-score stood
at 1.67, falling within the "grey zone." Although X: (working capital/total assets) was
positive and X4 (market value of equity/total liabilities) was extremely high, Xz (re-
tained earnings/total assets) and Xs (EBIT/total assets) were negative, reflecting severe
accumulated and operating losses. The manipulation of revenues and transactions
caused the traditional model to fail in providing timely risk warnings.

In the early stages of restructuring (2020-2021), the Z-scores were -0.35 in 2020 and
0.66 in 2021, both in the risk zone, indicating financial pressures such as surging lia-
bilities due to fraud exposure and losses during restructuring. In the recovery period
(2022), the Z-score rose to 6.73, entering the "safe zone," with Xs turning positive, X4
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surging, and Xs significantly increasing, effectively reflecting improved financial
health. The model demonstrated "lagged warning during fraud and effective feedback
during recovery" in Luckin's case, exposing its limitations in detecting systematic data
manipulation. Integrating non-financial indicators is necessary to enhance the ability to
identify complex financial fraud.

Beneish M-Score.

M Score = —4.84 + 0.92 x DSRI + 0.528 x GMI + 0.404 x AQI

+0.892 X SGI + 0.115 X DEPI — 0.172 x SGAI + 4.679 x TATA — 0.327 x LVGI
(22)

The variables mentioned in this equation are calculated using the formula mentioned
in 2.8 Beneish M-Score. (Equation (22))

The financial data used in the Beneish M-Score model calculations are all derived
from Luckin Coffee's financial reports from 2019 to 2022 [9-12]. The calculation re-
sults of Luckin Coffee from 2019 to 2022 are shown in the Table 2.

Table 2. Beneish M-Score Calculation Results (2019-2022)

Year DSRI GMI AQI SGI DEPI SGAI TATA LVGI M-

Score
2019 1.375 0.792 1.378 3.598 0.542 0.574 -0.102 1.454

0.379
2020 0.572 0.917 1.229 1.333 1.119 0.600 -0.346 1.495

4.227
2021 1.125 0.844 0.729 1.975 1.406 0.564 0.046 0.822

1.294
2022 0.912 0.980 1.425 1.669 1.182 0.757 0.045 0.632 -1.41

As Table 2 indicates, the Beneish M-Score significantly exceeded the warning
threshold (-0.379 vs. -1.78) during Luckin Coffee's fraud period (2019), indicating the
model effectively identified risks of financial manipulation. Specific manifestations in-
cluded: abnormal fluctuations in the Days Sales Receivable Index (DSRI) and Gross
Margin Index (GMI), reflecting inflated revenues and distorted costs; an excessively
high Sales Growth Index (SGI) and a negative value in the Total Accruals to Total
Assets ratio (TATA), revealing profit manipulation. Although the M-Score issued
timely alerts, traditional financial models (such as the Altman Z-score), relying on his-
torical data, showed lag in the face of systematic fraud.

During the restructuring phase from 2020 to 2022, the M-Score gradually declined
to a safe zone (-1.29 in 2022), indicating the company's financial health had returned
to normal. This improvement aligned with operational strategy adjustments: measures
such as closing inefficient stores, reducing subsidy dependence, and optimizing cash
flow effectively mitigated the distorting effects of fraudulent indicators.

In summary, the Beneish M-Score demonstrated potential in identifying financial
fraud in the Luckin Coffee case, but its limitations should not be ignored. In the future,
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integrating non-financial signals (such as user retention rates and store traffic anoma-
lies) and revising model thresholds for high-growth, subsidy-driven business models
will be essential to enhance sensitivity and proactivity in detecting complex fraudulent
behaviors.

4 Conclusion

This study analyzes Luckin Coffee’s financial data from 2019 to 2022, revealing the
substantial impact of systematic financial fraud on corporate financial health and the
lagged response of traditional risk quantification models (Altman Z-score and Beneish
M-Score) in detecting sophisticated financial manipulation.

The research finds that manipulated financial metrics during the fraud period ob-
scured genuine operational distress, Altman Z-score Model (Table 1) failed to provide
timely warning signals in 2019. while the M-Score (Table 2) crossed the threshold (-
1.78). Notably, restructuring outcomes in 2021-2022 demonstrate that when the com-
pany resumed authentic operations, the model indicators effectively reflected improve-
ments in financial health.

This discovery highlights the limitations of relying solely on traditional financial
metrics in high-growth, subsidy-driven business models. It underscores the necessity to
integrate non-financial indicators such as abnormal store traffic and user retention rates,
alongside revising model thresholds, to enhance timely detection of financial fraud.

Providing empirical evidence for refining corporate financial risk assessment frame-
works, this study advocates for stakeholders to strengthen monitoring of non-financial
signals while utilizing quantitative models, thereby constructing a more comprehensive
fraud early-warning mechanism.

References

1. Altman, E. L.: Financial Ratios, Discriminant Analysis and the Prediction of Corporate Bank-
ruptcy. The Journal of Finance 23(4), 589-609(1968).

2. Valaskova K., Fedorko R.: Beneish M-score: A measure of fraudulent financial transactions
in global environment?. In: Globalization and its Socio-Economic Consequences 2020, SHS
Web of Conferences, vol. 92, pp. 2064. EDP Sciences (2021).

3. Jiang, M.J.: Analysis of Market Positioning and Brand Competitiveness of Starbucks and
Luckin Coffee in China. In: SHS Web of Conferences, pp. 3-5. EDP Sciences (2024).

4. Gu Z.Y., Qi B.Y., Zhao Y.R.: Why Luckin Coffee Survived After Its Scandal? A SWOT
Analysis with Starbucks as a Comparison. In: Proceedings of the 2021 3rd International
Conference on Economic Management and Cultural Industry (ICEMCI 2021), pp. 2521-
2528. Atlantis Press, Netherlands (2021).

5. Wei, S.Y.: Analysis of Marketing Innovation Under the New Retail Mode-Taking “Luckin
coffee” as an Example. In: E3S Web of Conferences, pp. 235. EDP Sciences, (2021).

6. Huang, Y.Q.: A Market Strategy Analysis of Luckin Coffee. Master's thesis, Chulalongkorn
University (2021).



1238 B. Zhang

7.

10.

11.

12.

Liu Y.: Analysis on the Marketing Strategies of Luckin Coffee. In: 2022 2nd International
Conference on Enterprise Management and Economic Development (ICEMED 2022), Ad-
vances in Economics, Business and Management Research, vol. 219, pp. 921-925. Atlantis
Press, Netherlands (2022).

Feng Y X, Chen C H.: The Impact of Financial Fraud on Financial Risks: A Case Study of
Luckin Coffee. In: Proceedings of the 2021 International Conference on Financial Manage-
ment and Economic Transition (FMET 2021), Advances in Economics, Business and Man-
agement Research, vol. 190, pp. 525-530. Atlantis Press, Netherlands (2021).

. Luckin Coffee Inc. 2019 Annual Report, https://investor.lkcoffee.com/static-files/d7330afb-

fc89-4386-b57f-7973d7b1c6a0, 2025/4/3, 2019.

Luckin Coffee Inc. 2020 Annual Report, https://investor.lkcoffee.com/static-
files/7d6b36bc-1c8c-4df6-a74f-962f6¢7489fa, 2025/4/3, 2020.

Luckin Coffee Inc. 2021 Annual Report, https://investor.lkcoffee.com/static-files/47ff7320-
7£16-49c0-84fe-7527d5¢53caf, 2025/4/3, 2021.

Luckin Coffee Inc. 2022 Annual Report, https://investor.lkcoftee.com/static-files/OcOffe71-
d5d9-4b7b-872b-b46eba6eS511, 2025/4/3, 2022.

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's

Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.


http://creativecommons.org/licenses/by-nc/4.0/

	The Impact of Systematic Financial Fraud on Corporate Financial Health and the Effectiveness of Risk Quantification Models: Evidence from Luckin Coffee



