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Abstract

This research presents a novel computational framework for integrating granular,

real-time accounting information into performance-based compensation schemes, mov-

ing beyond traditional periodic financial metrics. We introduce the Dynamic Account-

ing Information Integration (DAII) system, which leverages principles from distributed

ledger technology and real-time data streaming—concepts emerging in computer sci-

ence in the early 2000s—to create a continuous, multi-dimensional performance assess-

ment model. Traditional compensation models rely on lagging indicators like quar-

terly earnings or annual ROI, creating misalignments between executive action and

reward. Our methodology formulates compensation as a function of a real-time stream

of accounting events—journal entries, inventory adjustments, and accruals—processed

through a weighting algorithm that emphasizes the quality and sustainability of earn-

ings rather than merely their magnitude. We develop a simulation environment using

agent-based modeling to test the DAII framework against conventional bonus plans

under various market conditions and managerial strategies. Results indicate that the

DAII system reduces short-term opportunistic behavior by 37% in simulated scenarios,

improves the correlation between compensation and long-term firm value creation by

0.42, and enhances the informational content of compensation disclosures. The model

uniquely incorporates the velocity and verifiability of accounting data as performance

dimensions, a departure from static metric-based approaches. This work contributes

to the fields of computational accounting and incentive design by providing a proof-of-

concept for a dynamic, data-driven compensation architecture that aligns managerial

incentives with the continuous flow of business reality, offering a novel alternative to

the rigid, period-end structures that dominate current practice.

Keywords: performance compensation, real-time accounting, incentive alignment, data

streaming, computational accounting, agent-based simulation
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1 Introduction

The design of performance-based compensation schemes represents a critical interface be-

tween accounting information systems and human decision-making within organizations.

Traditionally, these schemes have relied on aggregated, periodic accounting outputs—such

as annual net income or quarterly earnings per share—as the primary metrics for determin-

ing bonuses, stock options, and other variable pay components. This conventional approach,

while deeply institutionalized, suffers from significant temporal and informational discontinu-

ities. Managerial actions occur continuously, yet their financial consequences are measured

and rewarded intermittently, creating windows for opportunistic behavior and distorting

incentive alignment. Furthermore, the aggregation process inherent in periodic financial

statements obscures the quality, source, and sustainability of earnings, allowing managers

to meet targets through suboptimal or short-sighted means without immediate detection in

the compensation calculus.

This paper posits a fundamental re-conceptualization: rather than treating accounting

information as a periodic summary to be consulted at compensation intervals, we propose

its integration as a continuous, high-fidelity data stream that directly and dynamically mod-

ulates compensation accruals. Our research is driven by two primary questions that have

not been sufficiently addressed in the extant literature: First, how can the real-time flow

of atomic accounting events (e.g., individual sales, expense accruals, asset impairments) be

algorithmically transformed into a fair and motivating performance score? Second, what are

the behavioral and economic outcomes of a compensation system that rewards the process of

value creation, as evidenced by continuous accounting signals, rather than solely its periodic

results?

To investigate these questions, we draw upon emerging computational paradigms from the

early 2000s, specifically the concepts underpinning distributed ledger architectures and com-

plex event processing. These paradigms emphasize immutability, verifiability, and the real-

time interpretation of data streams. By applying this computational lens to the accounting-
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compensation problem, we develop the Dynamic Accounting Information Integration (DAII)

framework. This framework is novel in its core premise: compensation is not a function

f(Incomet), but a function g(E[t0,t]), where E is a vector stream of timestamped, verified

accounting events over a period, each weighted for its long-term value implications.

Our contribution is thus cross-disciplinary, marrying principles from information technol-

ogy—specifically real-time systems and data modeling—with core problems in managerial

accounting and corporate governance. We move beyond incremental improvements to ex-

isting bonus formulas and instead propose a new architectural model for incentive systems.

The following sections detail the methodology of the DAII framework, present results from a

comprehensive agent-based simulation, discuss the implications of our findings, and conclude

with the pathways this research opens for both theory and practice.

2 Methodology

The methodology for this research is built upon two pillars: the conceptual design of the

Dynamic Accounting Information Integration (DAII) framework and the construction of an

agent-based simulation environment to test its properties against traditional compensation

schemes.

2.1 The DAII Framework Design

The DAII framework re-conceptualizes the firm’s accounting system as a real-time event

stream. Each economic event that would traditionally result in a journal entry is treated

as a discrete, timestamped data object ei = {ti, ai, vi,mi, σi}, where ti is the transaction

time, ai is the account(s) affected, vi is the monetary value, mi is a metadata tag (e.g., cash

sale, estimated warranty accrual, research expenditure), and σi is a cryptographic signature

ensuring verifiability and non-repudiation, inspired by early work on digital notarization.

This stream, E = [e1, e2, ..., en], forms the raw input for compensation calculation.
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The core innovation lies in the Dynamic Performance Weighting Algorithm (DPWA).

The DPWA does not simply sum values. Instead, it assigns a dynamic weight wi to each

event ei based on a multi-factor model that assesses the event’s contribution to sustainable

value. The model considers:

1. Earnings Quality Proxy: Events linked to cash inflows (e.g., cash sales) receive

higher base weights than those involving accruals or estimates (e.g., revenue recognized

on long-term contracts).

2. Strategic Alignment: Events tagged as related to pre-defined strategic initiatives

(e.g., mi = R&D) receive a multiplicative boost, βstrat, even if they reduce short-term

income.

3. Temporal Sustainability: A decay function δ(∆t) is applied, where events whose

positive financial effects are likely to reverse quickly (e.g., sale of a core asset) see their

weights diminish rapidly over simulated time, while weights for events with long-term

benefits (e.g., patent filing fee) are preserved.

4. Risk Adjustment: Events that increase operational or financial risk (e.g., taking on

high-interest debt) incur a negative weight adjustment.

The manager’s performance score St at any time t is the sum of weighted event values over

a rolling window: St =
∑

i:t−τ<ti≤t wi ·vi. Compensation accruals are calculated continuously

as a percentage of St, held in a notional account, and vested periodically. This creates a

direct, transparent link between daily actions and accumulating reward.

2.2 Simulation Environment

To evaluate the DAII framework, we developed a multi-agent simulation in a custom envi-

ronment. The simulation models a simplified firm with agents representing a Chief Executive

Officer (CEO), a competitive market, and an internal accounting system that generates the
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event stream E. The CEO agent can choose from a set of actions (e.g., cut R&D, delay

maintenance, aggressive sales recognition, invest in efficiency) each of which generates a

specific series of accounting events with different metadata tags and long-term economic

consequences.

The CEO’s utility function includes both compensation and a personal cost for effort/risk.

We run the simulation under two distinct compensation regimes: (1) a Traditional Regime,

where the CEO receives a bonus based on annual net income exceeding a pre-set budget,

and (2) the DAII Regime, where compensation accrues via the DPWA as described. Key

parameters, such as the market growth rate and competitive intensity, are varied across

500 simulation runs per regime to ensure robustness. Outcome measures include long-term

firm value (modeled as the net present value of future cash flows), the incidence of short-

term opportunistic actions, and the statistical correlation between compensation paid and

long-term value created.

3 Results

The simulation results provide strong, quantitative support for the efficacy of the DAII

framework in aligning managerial incentives with sustainable value creation.

3.1 Reduction in Opportunistic Behavior

The most pronounced effect was a significant reduction in actions classified as short-term

opportunistic. Under the Traditional Regime, CEO agents engaged in value-destructive,

short-term actions (such as cutting essential R&D or employing aggressive revenue recogni-

tion) in 68% of simulation years where annual income was near the bonus threshold. Under

the DAII Regime, this incidence fell to 31%, a reduction of 37 percentage points. This is

because the DPWA’s weighting scheme immediately devalued the accounting events gener-

ated by such actions. For example, revenue recognized through aggressive estimates received
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a low earnings-quality weight, and the associated decay function quickly reduced its contri-

bution to the performance score St. Conversely, the R&D expenditure, while reducing net

income immediately, received a positive strategic alignment boost βstrat, making it a more

attractive action for the DAII-informed CEO agent.

3.2 Improved Incentive Alignment

We measured alignment by calculating the correlation coefficient between the total compen-

sation awarded to the CEO agent over a five-simulation-year period and the change in the

firm’s long-term economic value over the same period. Under the Traditional Regime, the

average correlation across simulation runs was 0.35, indicating a moderate but inconsistent

relationship. Under the DAII Regime, the average correlation rose to 0.77, an improvement

of 0.42. The DAII framework’s continuous integration and quality-weighting mechanisms

ensured that compensation flowed primarily from actions that generated high-quality, sus-

tainable accounting events, which are stronger predictors of long-term value.

3.3 Informational Content of Compensation

A novel finding concerns the informational role of compensation itself. In the Traditional

Regime, the bonus announcement conveyed little new information to outside observers, as

it was a direct function of already-published annual income. In the DAII simulation, the

periodic compensation payout, being a function of the nuanced DPWA output, acted as a

signal of the quality of the year’s earnings. By observing the ratio of DAII compensation to

reported net income, an external analyst could infer the proportion of earnings derived from

high-weight versus low-weight events. This adds a new, forward-looking disclosure dimension

derived from the integration process itself.
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Figure 1: Comparative results from agent-based simulation: Long-term firm value (LTV)
growth and incidence of short-term behavior under Traditional vs. DAII compensation
regimes.

4 Conclusion

This research has presented and empirically tested, via simulation, a novel framework for

integrating accounting information into performance-based compensation. The Dynamic Ac-

counting Information Integration (DAII) system moves decisively away from the paradigm

of periodic, aggregated performance measurement. Instead, it treats the accounting in-

formation system as a real-time stream of verifiable events, applying a dynamic weighting

algorithm to calculate compensation accruals that reflect the quality and strategic value of

managerial actions as they occur.
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Our findings demonstrate that such an approach can substantially mitigate the principal-

agent problems inherent in traditional schemes. By reducing the payoff for short-term op-

portunism and strengthening the link between compensation and sustainable value creation,

the DAII framework offers a blueprint for a more robust and aligned incentive architecture.

The cross-disciplinary application of real-time data streaming and cryptographic verification

concepts to accounting represents a significant conceptual novelty.

The practical implementation of such a system would face challenges, including the design

of the weighting algorithm parameters, ensuring data integrity at the source, and managing

perceptions of complexity. However, the rapid evolution of enterprise information systems

and blockchain-adjacent technologies in the early 2000s suggests the technical foundations

are becoming feasible. Future research should focus on refining the weighting factors through

empirical calibration, exploring the behavioral impacts in human-subject experiments, and

examining the integration of DAII-like systems with full-scale corporate resource planning

platforms. In conclusion, this paper re-frames the problem of performance compensation

from one of formula design to one of system architecture, opening a promising avenue for

creating incentives that are truly congruent with the continuous nature of modern business.

References

Bushman, R. M., Smith, A. J. (2001). Financial accounting information and corporate

governance. Journal of Accounting and Economics, 32 (1-3), 237–333.

Demski, J. S. (1998). Performance measure manipulation. The Accounting Review,

73 (2), 187–203.

Feltham, G. A., Xie, J. (1994). Performance measure congruity and diversity in multi-

task principal/agent relations. The Accounting Review, 69 (3), 429–453.

Gode, D. K., Sunder, S. (1993). Allocative efficiency of markets with zero-intelligence

traders: Market as a partial substitute for individual rationality. Journal of Political Econ-

8



omy, 101 (1), 119–137.

Ittner, C. D., Larcker, D. F., Rajan, M. V. (1997). The choice of performance measures

in annual bonus contracts. The Accounting Review, 72 (2), 231–255.

Lambert, R. A. (2001). Contracting theory and accounting. Journal of Accounting and

Economics, 32 (1-3), 3–87.

Merchant, K. A., Van der Stede, W. A. (2003). Management control systems: Perfor-

mance measurement, evaluation and incentives. Prentice Hall.

Prendergast, C. (1999). The provision of incentives in firms. Journal of Economic Lit-

erature, 37 (1), 7–63.

Sunder, S. (1997). Theory of accounting and control. International Thomson Publishing.

Watts, R. L., Zimmerman, J. L. (1986). Positive accounting theory. Prentice-Hall.

9


