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Overview 

 

The Morningstar Mark-to-Model pricing methodology brings transparency and timeliness to private 

company valuations. It is designed to produce realistic levels of volatility and returns for private 

companies by generating daily implied private company prices based on three factors: 

 

• Past deals data 

• Comparable private company deals 

• Changes in comparable public company valuations 

 

To estimate a daily price for a private company, a numerical optimization routine is employed. The 

optimization routine determines factor weights, which evolve dynamically based on the time elapsed 

since the last deal. 

 

The main purpose of the pricing model is to estimate mark-to-model valuations of private companies that 

enable the estimation of implied valuations for private market indexes. 

 

Data from PitchBook, a leading provider of private-market data and research and an independent 

subsidiary of Morningstar, underpins the model. See Appendix 3 for more information on PitchBook. 

 

 
Exhibit 1 Three-Factor Model for Determining Private Company Valuation 

Source: Morningstar. 
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Morningstar Mark-to-Model Pricing Methodology 

 

The Morningstar Mark-to-Model pricing methodology consists of the following steps: 

 

1. Factors calculation 

2. Factors weighting 

3. Calculating mark-to-model valuation 

 

Factors Calculation 

 

The Mark-to-Model pricing methodology is designed to generate implied daily private company prices 

based on three factors. 

 

Past Deals Factor: The past deals factor uses real-world private company deal data to infer an implied 

equity valuation for the company. However, as time elapses from the deal date, the ability of the past 

deal value to imply the current valuation of the company diminishes. Therefore, the past deals factor 

takes the most recent post-money valuation and decays the information based on the number of days 

since the last funding round. 

 

Thus, the model pricing methodology uses past deals data and decays the information exponentially 

(𝜆𝜆 = 𝑒𝑒−𝑡𝑡/252) where t is the number of trading days since the last funding round. The exponential decay 

function is derived empirically from patterns in the past deals data. 

   

 
Exhibit 2 Past Deals Factor Construction for Revolut 

Source: Morningstar, PitchBook Data. 
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Private Comparable Factor: The private comparable factor calibrates the valuation of the company by 

using recent deal data of other privately owned comparable companies that are similar to the subject 

company.  

 

Steps to calculate private comparable factor for a given private company are as follows: 

 

1. PitchBook analysts identify comparable companies based on characteristics like deal type, location, 

product mix, industry vertical, and size of company. In addition, a comparability score is assigned, 

ranging from 1 (limited comparability) to 4 (high comparability), for each comparable. 

2. The latest deal information (as of the evaluation date) for each private comparable company is 

collected. 

3. Deals data is decayed, just like the past deals factor, based on the comparable company’s deal date. 

4. Past deals returns are weighed by the comparability score and by the last known post-deal valuation 

of each private comparable. The latter is akin to market-cap weighting of information in public 

markets and allows us to reduce the impact of outliers. The weighted returns are then aggregated 

to create the net private comparable factor.  

 

Exhibit 3 demonstrates the private comparable factor calculation for a company, Revolut, using two 

comparable companies. 

 

 

Public Comparable Factor: The public comparable factor reflects the public market performance of the 

closest thematic index to a given unicorn. It results from public comps analysis—comparing public 

market thematic indexes with the unicorns and assigning each unicorn a thematic index of best fit. 

Respective Morningstar Thematic Indexes are used as baselines here. When a company touches multiple 

themes, Morningstar analysts match it to the theme that is most relevant. In contrast to private comps 

analysis, public comps analysis is generally easier to perform because public companies are required to 

 
Exhibit 3  Private Comparable Factor Construction for Revolut 

Source: Morningstar, PitchBook Data. 
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publish a wide variety of information. While baselining to public thematic indexes, we use multiple criteria 

such as sector, geographical location, revenue, and business lines.  

 

We then create a public market factor based on the performance of the comparable public thematic 

indexes between the past deal date and valuation evaluation date. For an illustrative example, in Exhibit 

4, we show a company deal for Revolut on July 24, 2020. Between deals, the public comparable index 

grew, growing the public comparable factor accordingly. 

 

 

 

Risk Adjustment Factor (RAF) 

While incorporating new public comps based on themes makes the model valuations representative of 

emerging trends and opportunities across different sectors, they still lag the numbers during periods of 

extreme market volatility. Based on several published artifacts, the increased volatility in public markets 

can affect private market valuations in several ways: 

× Reduced investor appetite for less liquid private market investments: Investors exhibit higher risk-

aversion during periods of market volatility and are usually unwilling to invest in the riskier and more-

illiquid private markets. 

× Increase in the risk of private market investments: Private companies are more likely to be affected by 

economic downturns and other market disruptions than public companies. 

× Denominator effect: Public markets fall faster than private markets; as a result, the weight of public 

markets in an investor’s overall portfolio diminishes, leaving a high net exposure to private markets. 

× Private companies find it increasingly difficult to raise fresh capital during periods of high uncertainty 

in the public markets. 

  

 
Exhibit 4  Public Comparable Factor for Revolut 

Source: Morningstar. 

https://www.aqr.com/Insights/Perspectives/The-Illiquidity-Discount
https://privatemarkets.evestment.com/blog/the-denominator-effect-how-volatility-and-market-turmoil-in-the-public-markets-have-impacted-fundraising-in-the-private-markets/
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This justifies the use of a risk adjustment factor that accounts for the current risk sentiment of the public 

markets. As and when the risk sentiment increases, our valuation model needs to be able to increase the 

sensitivity of valuations to the public markets. Static weights assigned to public and private comparables 

may not accurately capture the dynamic nature of the market. The RAF dynamically adjusts the weights 

assigned to public and private comps based on market conditions. We use trailing three-month volatility 

as a measure of the market risk sentiment.  

 

× On the valuation date, the trailing three-month return of public comps is calculated, and the median of 

historical rolling three-month returns over the past three years is determined.  

× To assess the volatility of public comps relative to their historical median, a percentile score is derived 

by comparing the current three-month return with the historical three-month volatility.  

× If the percentile rank exceeds 50, RAF is calculated, indicating the necessary adjustment for public 

comps. 

 

This dynamic approach, facilitated by the RAF, ensures that the weights assigned to public and private 

comps are responsive to changing market conditions and reflect the evolving landscape over time. By 

incorporating and adjusting for volatility, the valuation models become more reliable and introduce a 

certain degree of volatility in the valuations that is usually missing in private company valuations. 

 

Factor Weighting and Calculating Mark-to-Model Valuation 

 

The model uses a numerical optimization routine to determine factor weights. These weights dynamically 

change based on the time elapsed since the last deal for a given company. The optimization prioritizes 

private market factors during up markets and public market factors during down markets. However, 

down rounds boosted the private comparable factor as private companies’ valuations “catch up” to 

public markets. 

 

Optimization Objective:   

 

The optimization problem, used to calculate the three factor weights, is: 

 

min
𝑤𝑤𝑝𝑝𝑝𝑝

∑(𝑃𝑃𝑃𝑃𝑡𝑡  − 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑒𝑒𝑑𝑑_𝑃𝑃𝑃𝑃𝐸𝐸𝑃𝑃𝑒𝑒𝑡𝑡)2         (1)

  

Subject to the constraints: 

 

𝑤𝑤𝑝𝑝𝑝𝑝 + 𝑤𝑤𝑝𝑝𝑝𝑝𝑝𝑝 + 𝑤𝑤𝑝𝑝𝑝𝑝𝑝𝑝 = 1           (2) 

𝑤𝑤𝑝𝑝𝑝𝑝  ,    𝑤𝑤𝑝𝑝𝑝𝑝𝑝𝑝  ,   𝑤𝑤𝑝𝑝𝑝𝑝𝑝𝑝 ≥ 0           (3) 

where: 

 

𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑒𝑒𝑑𝑑_𝑃𝑃𝑃𝑃𝐸𝐸𝑃𝑃𝑒𝑒𝑡𝑡 =  ( Wpd ∗ λ𝑡𝑡 +  Wpur,t ∗ Rpur(t−1,t) + Wpvr,t ∗ Rpvr(t−1,t) ) ∗ PD𝑡𝑡−1       (4) 
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and: 

  

𝑊𝑊𝑝𝑝𝑝𝑝 = 𝑊𝑊𝑒𝑒𝐸𝐸𝑊𝑊ℎ𝐸𝐸 𝑜𝑜𝑜𝑜 𝑝𝑝𝐸𝐸𝐸𝐸𝐸𝐸 𝑑𝑑𝑒𝑒𝐸𝐸𝑑𝑑𝐸𝐸 𝐸𝐸𝐸𝐸 𝑑𝑑𝑒𝑒𝐸𝐸𝑒𝑒𝑃𝑃𝐸𝐸𝐸𝐸𝑑𝑑𝑒𝑒𝑑𝑑 𝑏𝑏𝑏𝑏 𝐸𝐸ℎ𝑒𝑒 𝑜𝑜𝑝𝑝𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑜𝑜𝑒𝑒𝑃𝑃 

𝑊𝑊𝑝𝑝𝑝𝑝𝑝𝑝,𝑡𝑡 = 𝑊𝑊𝑒𝑒𝐸𝐸𝑊𝑊ℎ𝐸𝐸 𝑜𝑜𝑜𝑜 𝑝𝑝𝑃𝑃𝐸𝐸𝑝𝑝𝐸𝐸𝐸𝐸𝑒𝑒 𝐸𝐸𝐸𝐸𝑃𝑃𝑘𝑘𝑒𝑒𝐸𝐸 𝑃𝑃𝑒𝑒𝐸𝐸𝑟𝑟𝑃𝑃𝑑𝑑𝐸𝐸 𝐸𝐸𝐸𝐸 𝐸𝐸𝐸𝐸𝐸𝐸𝑒𝑒 𝐸𝐸 
𝑊𝑊𝑝𝑝𝑝𝑝𝑝𝑝,𝑡𝑡 = 𝑊𝑊𝑒𝑒𝐸𝐸𝑊𝑊ℎ𝐸𝐸 𝑜𝑜𝑜𝑜 𝑝𝑝𝑟𝑟𝑏𝑏𝑑𝑑𝐸𝐸𝑃𝑃 𝐸𝐸𝐸𝐸𝑃𝑃𝑘𝑘𝑒𝑒𝐸𝐸 𝑃𝑃𝑒𝑒𝐸𝐸𝑟𝑟𝑃𝑃𝑑𝑑𝐸𝐸 𝐸𝐸𝐸𝐸 𝐸𝐸𝐸𝐸𝐸𝐸𝑒𝑒 𝐸𝐸 
𝑃𝑃𝑃𝑃𝑡𝑡−1  = 𝐿𝐿𝐸𝐸𝐸𝐸𝐸𝐸 𝐾𝐾𝑑𝑑𝑜𝑜𝑤𝑤𝑑𝑑 𝑃𝑃𝑜𝑜𝐸𝐸𝐸𝐸 𝑃𝑃𝑒𝑒𝐸𝐸𝑑𝑑 𝑉𝑉𝐸𝐸𝑑𝑑𝑟𝑟𝐸𝐸𝐸𝐸𝐸𝐸𝑜𝑜𝑑𝑑 𝑜𝑜𝑜𝑜𝑃𝑃 𝐸𝐸ℎ𝑒𝑒 𝑟𝑟𝑑𝑑𝐸𝐸𝑃𝑃𝑜𝑜𝑃𝑃𝑑𝑑 𝑝𝑝𝑃𝑃𝐸𝐸𝑜𝑜𝑃𝑃 𝐸𝐸𝑜𝑜 𝐸𝐸   
𝜆𝜆𝑡𝑡  = 𝐸𝐸𝐸𝐸𝑝𝑝𝑜𝑜𝑑𝑑𝑒𝑒𝑑𝑑𝐸𝐸𝐸𝐸𝐸𝐸𝑑𝑑 𝑃𝑃𝑒𝑒𝑃𝑃𝐸𝐸𝑏𝑏 𝑜𝑜𝐸𝐸𝑃𝑃𝐸𝐸𝑜𝑜𝑃𝑃 𝑑𝑑𝑒𝑒𝐸𝐸𝑜𝑜𝑑𝑑𝐸𝐸𝐸𝐸𝑃𝑃𝐸𝐸𝐸𝐸𝐸𝐸𝑑𝑑𝑊𝑊 𝑃𝑃𝑒𝑒𝑑𝑑𝑒𝑒𝑝𝑝𝐸𝐸𝑑𝑑𝑃𝑃𝑒𝑒 𝑜𝑜𝑜𝑜 𝑃𝑃𝑃𝑃𝑡𝑡−1 𝐸𝐸𝐸𝐸 𝐸𝐸𝐸𝐸𝐸𝐸𝑒𝑒 𝐸𝐸 
𝑅𝑅𝑝𝑝𝑝𝑝𝑝𝑝(𝑡𝑡−1,𝑡𝑡) = 𝑃𝑃𝑃𝑃𝐸𝐸𝑝𝑝𝐸𝐸𝐸𝐸𝑒𝑒 𝐶𝐶𝑜𝑜𝐸𝐸𝑝𝑝𝐸𝐸𝑃𝑃𝐸𝐸𝑏𝑏𝑑𝑑𝑒𝑒 𝐹𝐹𝐸𝐸𝑃𝑃𝐸𝐸𝑜𝑜𝑃𝑃 𝑏𝑏𝑒𝑒𝐸𝐸𝑤𝑤𝑒𝑒𝑒𝑒𝑑𝑑 𝐸𝐸 𝐸𝐸𝑑𝑑𝑑𝑑 𝐸𝐸 − 1 

𝑅𝑅𝑝𝑝𝑝𝑝𝑝𝑝(𝑡𝑡−1,𝑡𝑡) = 𝑃𝑃𝑟𝑟𝑏𝑏𝑑𝑑𝐸𝐸𝑃𝑃 𝐶𝐶𝑜𝑜𝐸𝐸𝑝𝑝𝐸𝐸𝑃𝑃𝐸𝐸𝑏𝑏𝑑𝑑𝑒𝑒 𝐹𝐹𝐸𝐸𝑃𝑃𝐸𝐸𝑜𝑜𝑃𝑃 𝑏𝑏𝑒𝑒𝐸𝐸𝑤𝑤𝑒𝑒𝑒𝑒𝑑𝑑 𝐸𝐸 𝐸𝐸𝑑𝑑𝑑𝑑 𝐸𝐸 − 1 

 

 

The optimization model was executed on the private company data from January 2014 to the present. 

This comprises more than 9,000 deals. The optimization resulted in weights to be applied to past deals, 

public comparables, and private comparables for all constituents. Once relevant weights were 

determined, we populated the valuation series for all unicorns based on the formula for calculating the 

mark-to-model valuations as discussed above.  

 

At a high level, our model relies on the past deals factor, when possible, but will fill in the gaps from 

private comparable deals and public comparable indexes. Exhibit 5 depicts the relative factor importance 

in estimating mark-to-model valuations for a sample company. We assume that the three-information 

factor source weights add up to one. On deal dates, we prioritize the post-money valuation as the best 

estimate of the worth of the private company. As time passes, the relative weighting to past deals is 

decayed (70% as per Exhibit 5), and we increase priority of private and public comparables. We initially 

allocate the remaining weights (30%) equally between the factors, and we then rely on the performance 

of the public market (relevant thematic index). At the same time, we also introduce the risk adjustment 

factor to establish the final weight to the public comparable factor. As discussed on the section on RAF, 

based on the risk sentiment, we linearly increase the allocated weight to the public comparable factor. 

Next, the remainder weight is allocated to the private comparable factor. Since private comparable deals 

may have happened at a lag of several days from the evaluation date, we need to decay this factor as 

well. The weight of private comparable gets reduced subsequently. The weight that gets reduced from 

the private comparable factor subsequently gets added to the public comparable factor to give us the 

final allocations. 
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Exhibit 5 Price-Information Waterfall 
 

 
Source: Morningstar. 
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Appendixes 

 

Appendix 1: Key Considerations for the Mark-to-Model Pricing Methodology 

Our model makes several assumptions, outlined below. As we consume additional data and information, 

we anticipate the need to update our assumptions and our model to best reflect realized valuations.  

 

× PitchBook analysts provide comparable companies for private companies, which are available for 

approximately 35% of the eligible 1,502 unicorns. In the absence of private comparables, we 

reallocate the weight to public comparables. In such cases, the RAF plays no role. 

× Our private and public comparable data is only available going forward. We assume our initial 

mappings are consistent historically, which may be less than ideal and potentially introduces some 

look-ahead bias. To the extent that business models or goals have radically changed, some 

comparables may be a poor fit for some historical periods. As we support this dataset over time, we 

would expect accuracy to improve.  

× During visible down rounds of private comparable companies, the private comparables factor gets 

relatively more weight than public comparables. We believe private comparable information is more 

relevant during such periods. 

× Public markets trade 252 days of the year, but private deals can occur over weekends. We assume 

that private deals occur only when public markets are in business. Any deals that happen on 

nonbusiness days are brought into effect on the next business day.  

× When a company raises new money, it issues new shares to these new shareholders, and 

consequently, the existing investors undergo a stake dilution. As mentioned earlier, we intend for 

the valuation levels to be indicative of realized investor returns. To that end, we adjust the 

estimated valuation on the day a new deal happens. Accordingly, we transform the final valuation 

levels on such days based on the returns between the previous day's valuation and the deal date's 

pre-money valuation. 

× The decay function has been empirically determined to be exponential based on distribution of the 

deals data.  

 

 

Appendix 2:  Challenges and Limitations of the Mark-to-Model Pricing Methodology 

Estimating asset valuations in the absence of public, liquid markets is challenging. Earlier asset-pricing 

models have several drawbacks. Some limitations of our mark-to-model pricing methodology are: 

 

× The methodology considers only company-sponsored financing rounds and does not consider 

secondary transactions in company securities.  

× The methodology calculates implied subject company transaction value on an as-converted basis, 

which ignores liquidation preferences and other security rights and privileges. 

× The methodology calculates implied subject company transaction value without considering all 

stock options.  



Construction Rules for the Morningstar Mark-to-Model Pricing Methodology for Venture Capital-Backed Companies | June 2023 

 
      

  

 

Page 9 of 10 

 
    

× The methodology utilizes the most recent subject company deal and assumes the deal represents 

fair value. There may be circumstances where the deals are not indicative of fair value.  

× The methodology is intended to be used to capture the behavior of broader private markets tracked 

through a basket of securities or indexes. To this end, the methodology outcomes should be treated 

cautiously for valuing individual private companies. 

× Private market observed returns are smoother than public market returns because they have 

significantly fewer observable transactions, leading to serial correlation and a lower level of 

reported volatility. Our methodology's use of public and private comparable data makes the return 

series less smooth. To this end, our index series may still have some serial-correlation, which may be 

a subject of future research. 

× Many thematic indexes have been launched only after or during 2021. The model is bound to use 

thematic indexes as and when they become available. For valuations of unicorn during periods 

before their respective thematic index was launched, we must use Global Industry Classification 

Standard industry mapping. 

 

 

Appendix 3: PitchBook Data 

 

× Headquartered in Seattle, PitchBook, a Morningstar company, is the largest provider of data on 

private markets. PitchBook employs over 1,600 employees and covers 3.4 million private companies. 

× PitchBook provides data, research, and analysis on private and public companies. The company 

specializes in researching global mergers and acquisitions, private equity and venture capital 

investments along with all participating parties, including limited partners, investors, service 

providers, and the professionals involved.  

× PitchBook provides the investment community with a proprietary data platform, research tools, and 

custom analysis to enable better investment decisions. 

 

For more details, please visit: http://www.pitchbook.com/ 

 

 

  

http://www.pitchbook.com/
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About Morningstar Indexes 

Morningstar Indexes was built to keep up with the evolving needs of investors—and to be a leading-

edge advocate for them. Our rich heritage as a transparent, investor-focused leader in data and research 

uniquely equips us to support individuals, institutions, wealth managers and advisors in navigating 

investment opportunities across all major asset classes, styles and strategies. From assessing risk and 

return with traditional benchmarks to helping investors effectively incorporate ESG objectives into their 

investment process, our range of index solutions spans an investment landscape as diverse as investors 

themselves. We help investors answer today’s increasingly complex questions so that they can more 

easily reach tomorrow’s goals. For more information, visit indexes.morningstar.com. 

 

About PitchBook 

PitchBook is a research firm and financial data provider that empowers global capital market 

professionals to win what’s next. We collect and analyze information on the entire investment and 

business lifecycle. Our data, research and insights are available through our in-depth reports, industry 

news, and robust platform. Founded in 2007, PitchBook is an independent subsidiary of Morningstar.  

 

For More Information 

For any queries, reach out to us via our communication page.  
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