
Sales Optimization by Allowing Controlled Negative Profit Scenarios 

Executive Summary 

In high-velocity lead marketplaces, rigid “positive profit per transaction” constraints often leave value on 
the table. A more mature optimization framework allows controlled negative margins on individual 
transactions when they unlock higher aggregate profitability, better inventory utilization, or 
downstream monetization. This article outlines a quantitative approach to sales optimization that 
explicitly incorporates probabilistic sale outcomes, dynamic pricing, and volume-profit trade-offs. 

 

1. Problem Framing and Key Variables 

We model the lead sale process as a stochastic optimization problem, where pricing decisions directly 
impact the probability of sale and, ultimately, total expected profit. 

Let: 

• P_min — Minimum acceptable price set by the advertiser 

• P_lender — Price a lender is willing to pay for a lead 

• P_advertiser — Payout to the advertiser upon sale 

• Profit per lead = P_lender − P_advertiser 

• p_s(P_lender) — Probability that a lead sells at price P_lender 

• N — Total number of leads 

• E — Expected total profit over N leads 

The key insight is that profit is probabilistic, not deterministic. A lower margin with a higher sale 
probability can outperform a higher margin with poor conversion. 

 

2. Objective Function 

The core objective is to maximize expected profit: 

𝐸𝐸 = �(
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𝑃𝑃lender,𝑖𝑖 − 𝑃𝑃advertiser,𝑖𝑖) ⋅ 𝑝𝑝𝑠𝑠(𝑃𝑃lender,𝑖𝑖) 

 

Constraints 

• 𝑃𝑃lender,𝑖𝑖 ≥ 𝑃𝑃advertiser,𝑖𝑖 

• 𝑃𝑃advertiser,𝑖𝑖 ≥ 𝑃𝑃min,𝑖𝑖 

• 𝑝𝑝𝑠𝑠 ∈ [0,1] 

This formulation already enables rational acceptance of low-margin or even negative-margin scenarios if 
they improve total expected value. 

 

 



3. Modeling Sale Probability 

Sale probability is modeled as a decreasing function of lender price: 

𝑝𝑝𝑠𝑠(𝑃𝑃lender) = 𝑒𝑒−𝑘𝑘(𝑃𝑃lender−𝑃𝑃min) 
 

Where: 

• k > 0 controls price sensitivity 

This captures real-world behavior: as price increases, deal velocity drops non-linearly. 

 

4. Optimization Strategies 

Case 1: Static Pricing Optimization 

With fixed advertiser and lender price thresholds: 

𝐸𝐸 = 𝑁𝑁 ⋅ (𝑃𝑃lender − 𝑃𝑃advertiser) ⋅ 𝑝𝑝𝑠𝑠(𝑃𝑃lender) 
 

To find the optimal lender price: 

∂𝐸𝐸
∂𝑃𝑃lender

= 𝑁𝑁 ⋅ [𝑝𝑝𝑠𝑠′(𝑃𝑃lender)(𝑃𝑃lender − 𝑃𝑃advertiser) + 𝑝𝑝𝑠𝑠(𝑃𝑃lender)] 

 

Setting the derivative to zero yields the revenue-maximizing price point. In practice, this provides a 
defensible pricing benchmark rather than a hard rule. 

 

Case 2: Dynamic Pricing with Negative Profit Tolerance 

In a dynamic system, advertiser payouts can be adjusted iteratively: 

1. Compute expected profit at current P_advertiser 

2. If E ≥ 0, accept pricing 

3. If E < 0, decrement P_advertiser by ΔP 

4. Recompute until E becomes non-negative 

This approach enables temporary negative unit economics while protecting portfolio-level profitability. 

 

5. Volume vs. Profit Trade-Off 

In growth or liquidity-constrained phases, the objective may shift from pure profit maximization to 
volume maximization under a profitability constraint. 

Objective: 
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Constraint: 
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𝑃𝑃lender,𝑖𝑖 − 𝑃𝑃advertiser,𝑖𝑖) ⋅ 𝑝𝑝𝑠𝑠(𝑃𝑃lender,𝑖𝑖) ≥ 0 

 

This becomes a linear programming problem: 

• Maximize: Total sold volume 

• Subject to: Non-negative total profit 

This framework is especially effective when scale, lender retention, or data acquisition have strategic 
value beyond immediate margin. 

 

6. Numerical Illustration 

Assume: 

• P_min = 100 

• P_lender = 120 

• P_advertiser = 100 

• k = 0.05 

Step 1: Sale Probability 

𝑝𝑝𝑠𝑠(120) = 𝑒𝑒−0.05(120−100) = 𝑒𝑒−1 ≈ 0.3679 
 

Step 2: Expected Profit 

For N = 100: 

𝐸𝐸 = 100 ⋅ (120 − 100) ⋅ 0.3679 ≈ 735.8 
 

Despite a moderate sale probability, the pricing structure yields strong expected profitability. 

Step 3: Dynamic Adjustment 

If E becomes negative at lower lender prices, advertiser payouts are adjusted downward until portfolio-
level profitability is restored. 

 

Strategic Takeaways 
• Per-lead profitability is a misleading KPI; expected value is the correct optimization target 
• Allowing controlled negative margins can materially increase total profit 
• Probability-aware pricing outperforms static margin rules 
• Linear and non-linear optimization models are practical tools, not academic exercises 

In short, sales optimization is not about avoiding losses—it’s about allocating them intelligently to 
maximize long-term enterprise value. 


