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Good Investment? 
• Investments have characteristics that aren’t good or bad

• “is PE a good investment” is non-determined question

• Whether an investment is good or bad is determined by 
• Characteristics
• Your investments goals and preferences
• Existing portfolio 

• There are good reasons to think your characteristics and preferences are different 
from markets!

• For example, markets do not have income from human capital – your job!

• Good investment decisions are not defined by the outcome!



Group Work – Problem based learning

• Norway has amassed significant National savings in “Norges Bank 
Investment Management”

• The oil-fund has traditionally only invested in listed Equity and Bonds
• NBIM has everything out in the open – webpage is a valuable resource 
• In 2017, the government considered adding PE without luck
• 2024 same another attempt at widening the investment universe

• Your job is to use partly the same information and answer the question 
from the Finnish point of view:

• Should a Finnish Pension Fund (AUM EUR10bn) institution add PE?
• What has changed between 2017 and 2023?



Trigger Material

Exercise can be solved perfectly with the below material combined with the lectures, but 
you are free to use any other sources or data you think are relevant

• Equity investments in unlisted companies, McKinsey 2017

• How Do Private Equity Investments Perform Compared to Public Equity? Harris, 
Jenkinson and Kaplan, 2016 (HJK2016)

• Private Equity, NBIM 2023

• Ministry of Finance, whitepaper 2024

• Excel sheet containing key index returns



We consider 3 distinct but connected tasks

1. Use the McKinsey report and return data as your primary trigger material and design 
a buyout PE strategy for a mid-size (AUM ~EUR 10 bn) Finnish pension fund exposed 
to EQ and FI investments as of the end of 2017. (50/100 points)

2. Contrast the 2023 report to the 2017 McKinsey report. In particular, what can we 
learn from new evidence, new research, and the different roles of the report writers? 
(40/100 points)

• Using data until 2022, does your analysis from 1. task change? 
• As of 2023, would you recommend your board to invest in your (revised) strategy? 

3. Finally, read the decision of the Norwegian government from April 2024 and 
contrast it to your own from task 2. In particular, do you think the reasoning 
applies to our fund, or why is it different from NBIM? (10/100 points)
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Task 1 should include:

1. Briefly summarize the (theoretic) rationale for PE investment in the fund context.
2. In a portfolio context, perform a proper quantitative return/risk analysis, using the Thomson Reuters index for PE and the other indices provided until end 

of 2017.
a. The PE index does not account for costs. You need to adjust the index with reasonable costs for Trading, liquidity and fees, see McKinsey report. The 

costs are a major driver for the profitability of the PE investment. (Briefly discuss.)
b. Risk/Return contribution to EQ/FI portfolio. 
c. Tail-risks. Especially: How did PE perform, compared to Equity and Fixed income, during the financial crisis (2008) and the euro crisis (2011/2012)?
d. Could we replicate PE returns with the small-cap indices? (You can also reflect HJK2016)
e. Discuss potential data issues in using the Thomson Reuters index.

3. What are the main risks for your strategy, and how do you mitigate them?
a. Financial (from above) 
b. Reputational & other

4. Present a feasible PE buyout strategy for our fund
a. Timeline
b. What is the type and size of your investment, and how will you build expertise?
c. Costs

5. Clear summary and recommendations for action: should the fund invest in PE 

Task 2 should include:

1. What new could you learn from the NBIM 2023 report about PE?
2. Data related: Did the experiences from 2008 and 2011 help deal with the Covid period?
3. Would you revise your recommendation from Task 1?

Task 3 should include:

1. Discuss the government decision and whether you think it applies to our smaller fund. Did you reach the same or another conclusion in 2017 and 2023?
2. Not graded self-reflection: How did you find the exercise? What was challenging? What did you learn? How did the group dynamics work? (Max 1 page)



Guidelines 1

• You don’t need to follow the illustrative structure, but you should address 
all the points within it. There’s much information, challenge is to 
summarize and present it.

• Everything cannot be made explicit; make a reasonable assumption and 
state it!

• In real-life finance, obtaining data is first-order problem. Discuss issues 
that you see with data.



Guidelines 2

• You need to have  a portfolio view with self ran analytics, just summarizing 
McKinsey is not an answer

• Get you hands dirty!

• You do NOT need to unsmooth the PE index
• Use regressions and correlations to make your analytical points.
• Aim for a 12-page +  references + reflection document
• Groups of 3-4 people, if you don’t have a group, contact me

• Please send the names of the people in your group as soon as you have them!



Guidelines 3, Analytics

• First see the correlations between the assets: EQ, FI and PE

• See what the inclusion of PE does to historical returns and risk, you can:
1. Use the McKinsey report for a reference allocation to PE
2. (Only if you familiar: use portfolio construction to see optimal portfolio, e.g. mean-

variance, minimum vol.?)

• What can Harris, Jenkinson and Kaplan (2016) teach us?

• Do increased returns justify the changes in risk?
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Grading.  

• The report has hard limit of 12 pages. 

• Your main job is to summarize the available information in a coherent 
package that provides background for clear business recommendation(s). 
This is also the basis for grading. 

• Introduction and Summary + clear recommendation are rewarded

• Using too small font, too full pages and irrelevant analysis does not make 
your case stronger.
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Factors
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Why factors: Geometric interpretation of factors

• Assume 2 assets
• Asset 1: oil company in Norway 
• Asset 2: oil company in Texas

• On days when asset 1 does well, also asset 2 
tends to do well

• It is more informed for the portfolio managers to 
talk about 

• Oil 
• Norway vs. US

• Right angle between factors means that the 
correlation between factors is 0

Asset 1

As
se

t 2

Source: Wikipedia
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Factors simplify covariance structure

• Covariance matrix links all assets to all other assets: 
dimensionality becomes an issue quickly

• For 50 assets we need 1225 relations
• 5 years of daily data

• Risk based allocation require INV(COV) – precision 
matrix

• We need to know how assets substitute each other
• Inversion is less accurate when correlations are high -

> when we need the accuracy most

• Modelling factors allows us to introduce hierarchy to the 
portfolio 

• We consider all assets only against their substitutes
• Follows investment process: asset class->geography 

->stock
• Most likely there’s no one trading Kesko-Tesla spread

Source: López de Prado, Building diversified 
portfolios that outperform out-of-sample, 2016



Clusters and Factors
• Asset pricing theory tells us that there are (latent) drivers of the 

returns
• Well researched

• If risk factors: we can expect to earn risk premia
• Value or quality stocks
• E.g. country or industry factors generally do not carry premium

• In practice: There’s no need for the factors to be theory driven 
• Principal Component Analysis - PCA
• Statistical factors have some attractive features

• We can discuss factors in Asset space with clusters. 
• A group of assets that move together
• Machine learning
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Exhibit 9 ± Correlation matrix before and after clustering 

 
The methodology described in this paper can be applied to problems beyond optimization. For 
example, a PCA analysis of a large fixed income universe suffers the same drawbacks we 
described for CLA. Small-data techniques developed decades and centuries ago (factor models, 
regression analysis, econometrics) fail to recognize the hierarchical nature of financial Big Data. 

 Electronic copy available at: https://ssrn.com/abstract=2708678 

Source: López de Prado, Building diversified 
portfolios that outperform out-of-sample, 2016



Machine Learning (AI) for finding asset clusters or factors

• Machine learning very efficient in recognizing 
clusters

• E.g. from correlation matrix

• What to do with clusters:
• Risk or portfolio management
• Trading

• Could be used to reduce unwanted factor 
exposure, by running strategies within clusters

• Define cluster mean returns as factor
Source: López de Prado, Building diversified 

portfolios that outperform out-of-sample, 2016



Nominal Allocations - Varma
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The low dimensionality of factors enables risk 
contribution discussion

• Danish ATP (+€110bn AUM)
• Belief that taking balanced risks will result 

in a stable portfolio return that harvests 
risk premia

• Calculating risk contributions is not trivial 
problem

• Full scale simulation and/or 
orthogonal risks

Source: ATP Group Annual Report 2018



PE returns and factors
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Variance in unlisted assets

• PE and hedge fund returns are 
too smooth, i.e. they show 
autocorrelation

• Potential causes:
• (incorrect) predictable returns
• Low liquidity
• Nonsynchronous trading

• Getmansky et al. 2003 show 
that this is due infrequent and 
sporadic trading

Source: Getmansky, An econometric model of serial 
correlation and illiquidity in HF returns, 2003
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Quarterly Sampling vol = 0.23
Daily Sampling vol = 0.28



Unsmoothing asset returns

• Basic idea: fit a model with 
autocorrelation, recover the 
parameters and estimate the raw 
returns

• For example, Getmansky et al. 
(2004) classic MA(H)-process

• Results in a return time-series 
that is “unsmoothed” and shows 
little autocorrelation, like the 
public markets
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Unsmoothing asset returns 2

• Unsmoothing results in a more comparable time-series
Source: Couts, Goncalves, Rossi, Unsmoothing 

returns of illiquid assets, 2019



Factor structure in private markets
- Goetzmann, Gourier and Phalippou 2019

• Clustering PE funds

• Consider PCA

• But use correlation based 
clustering

• Use the common returns in clusters 
as “factors”

Source: Goetzmann, Gourier,Phalippou, How 
alternative are private markets, 2019



Clustering PE funds
- Goetzmann, Gourier and Phalippou 2019

• Mixed evidence
• I am not sure if we really have 8 

factors here

• Correlation between factors problematic
• Risk contribution
• 1.principal component ~32%
• Statistically 5.7 factors

• Why only EQ related public market 
factors?

• Loading heavily on Market
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Can we synthesize/securitize the exposure?

• If there are no new factors: we can 
replicate the new asset class with 
existing

• Case: can you replicate PE with 
small cap index?

• If there are new factors: it can be 
lucrative to securitize cash flows for 
constrained investors

• Are we introducing other risks?
• Bitcoin Fund
• REITs

Source: grayscale.co



Adding PE to EQ/FI portfolio



Asset Allocation decisions start from existing portfolio 
and organizational structure

• After we have modelled the covariance structure of the new asset
• Cost-benefit analysis
• Do we have MANDATE to invest, can we convince asset owners?

• For pension funds: Is investing in PE inline with maximizing the client, i.e. 
asset owner, lifetime benefits?

• New regulation in Norway 2024 explicitly mentions this

• Other inclusion criteria:
• Other risks
• Costs
• Ease of exit



Other Risks?

• Reputation

• Operational 

• Other ESG

Source: McKinsey, Equity investments in unlisted 
companies, 2017 



Reputational risks – Norwegian Oil Fund and Formula 1

• Oil Fund could invest in companies 
planning listing

• Oil Fund invested in Delta Topco in 2012 
that owned the marketing rights for F1

• Soon after IPO was cancelled and 
Ecclestone accused of bribes

• One of the worst crisis of the Oil Fund – 
no unlisted investments since

Source: dn.no



Inclusion criteria - costs

• Assuming we have a portfolio, we already have some capabilities – how 
much does the new investment demand investment?

• Systems
• People
• Culture – is this even feasible?
• Board
• Asset Owners
• Ease of getting out

Source: McKinsey, Equity investments in unlisted 
companies, 2017 



Inclusion criteria – ease of exit

• Before committing to an investment, consider the ease by which you can 
get out of it

• Not the same as liquidity

• For example, if you invest 100 million to a Chinese PE-fund, can you get 
your money out of China if you need it?



What do others do?

Source: Goetzmann, Gourier,Phalippou, How 
alternative are private markets, 2019

• Alternative? As in Metallica on Radio Nova



How are the reported portfolio impacts?

Source: Brown, hu, Kuhn, Why Defined 
Contribution Plans need Private Investments, 

DCALTAL/IPC research paper, 2019



Number of funds

• Diversification vs. costs

• Fund of funds vs. funds
• Do we want to pay for 

packaging?
• Exercise!

• Geographies?

• Capacity?
• People, monitoring

Source: Brown, hu, Kuhn, Why Defined 
Contribution Plans need Private Investments, 

DCALTAL/IPC research paper, 2019



Timing PE - Brown et al. 2019
• Private equity returns are cyclical – 

with periods of high fund-raising being 
associated with subsequent low 
returns

• LPs control only commitments, GPs 
decide capital calls and returns

• Conditional on markets

• PME sees through correlated public 
and private markets

• Neutral 1.15
• Counter-cyclical 1.17
• Pro-cyclical 1.09 Source: Brown et al. Can Investors Time 

Their Exposure to Private Equity, 2019


