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NFQ_main() {
input: a set of transition samples D; output: Q-value function @
k=0
init MLP() — Qo;
Do {
generate_pattern_set P = {(input’,target'),l = 1,...,#D} where:
input’ = s',u',
target' = c(s',u', 8") + ymin, Qi (s", b)
Rprop_training(P) — Q1
ki= k+1
} WHILE (k < N)
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Data

* Accounting and Auditing Enforcement Releases (AAER)
* From 1982 to 2016, SEC has released 3783 AAERs.
* Respondents involve
* Officer of the company, auditor and audit firm, officer and company, company, others
e Structure
* Respondent, relevant laws and standards, summary, fraud scheme details, sanctions

* Audit Analytics

* 4.02 Non-reliance Restatement Database since August 2004
* The reasons for restatement

* Edgar
* 10K, 10Q, 8K, NT-10K, NT-10Q

* The detailed fraud schemes, the previous misstated reports and the restated financial
reports



Sample Selection

» Pure Player firms

* Mix of different business segments can be
problematic

« Segment obfuscation



Basic Assumptions

Financial misstatement is abnormal

Question: how to decide “normal”

* Firm fundamentals can be affected by economic
factors

* Firm innovation and development

We choose peer firms to mimic the normal level



Peer firm |ldentification

* Traditional SIC or NAICS

* Hierarchical structure fails to capture firms that are
more similar on a variety of dimensions (Clarke 1989).

* Analyst following classification (Ramnath 2002)

« Analysts are encouraged to cover more than one
industry. Supply chain, geographical closeness.



Methodology

* Dynamic industry classification using key ratios
« Clustering Analysis using ratios

* Ratios:
* profitability ratios:captures performance profitability
*r1: roa=sale/at
* r2: profit margin=(sale-cogs)/sale

* activity ratios: capture features of their operating activities
* r3: operating cash flow ratio=operating cash flow/sale
* r4: working capital turnover= sale/working capital

* expenditure ratios: capture how firms spend money
* r5: other expense= (xad+xsga)/sale
* r6: operating expense= xopr/sale

* balance ratios:
* r7: liability=total liability/total asset
* r8: current asset= act/at






Validation using restatement

* We calculate the standard deviation of each ratios
and mark firm-year observations three standard
deviations away as suspicious.

* We next sum the number of suspicious ratios and
create mis_score.

* High mis_score should be associated with high
likelihood of restatement. We predict the
association to be stronger for dynamic peer groups
than traditional industry classification.



Validation results

« Compare our peer and Fama French 49 industry
classification:

 We apply the same method to peer firms
identified by SIC classification and compere the
significant levels of the ratios in identifying
financial restatement.

* As expected, the power of ratios in identifying
abnormal ratios is not significant using traditional
industry classification (FF 49 industry)



Logistic Regression

Predicted Support Vector Machine Artificial Neural Network
Mo- Mo- Mo-
Observed Fraud Sample 1  Misstated Misstated Misstated Misstated Misstated Misstated
Misstated 328 210 118 207 121 219 105
No-Misstated 328 130 158 128 200 130 158
856 340 316 335 321 349 307
Misstated 64.02% 35.98% 63.11% 36.89% 66.77% 33.23%
No-Misstated 39.63% 60.37% 39.02% 60.98% 39.63% 60.37%
Correct classification 62.20% 62.04% 63.57%
False Negative 35.98% 36.89% 33.23%
False Positive 35.63% 35.02% 39.63%
MNo- Mo- MNo-
Observed Fraud Sample2 Misstated Misstated Misstated| Misstated Misstated Misstated
Misstated 1359 921 478 850 509 1044 355
No-Misstated 1359 519 820 a03 750 513 886
2758 1440 1358 340 316 1557 1241
Misstated 65.83% 34.17% 63.62% 36.38% 74.62% 25.38%
No-Misstated 37.10% 62.90% 43.53% 56.47% 36.67% 63.33%
Correct classification 64.37% 60.04% 68.98%
False Negative 34.17% 36.38% 25.38%
False Positive 37.10% 43.53% 36.67%
Restatement Mo- Mo- Mo-
Observed Sample Misstated Misstated Misstated Misstated Misstated Misstated
Misstated 5044 921 478 5620 3424 1044 355
No-Misstated 5044 515 820 3717 3327 513 336
18088 1440 1358 8337 8751 1557 1241
Misstated 65.83% 34.17% 62.14% 37.86% 74.62% 25.38%
No-Misstated 37.10% 62.90% 41.10% 58.50% 36.67% 63.33%
Correct classification 64.37% 60.52% 68.98%
False Negative 34.17% 37.86% 25.38%
False Positive 37.10% 41.10% 36.67%




