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PACTA ANALYSIS



Initial Portfolio
Introduction and Analysis

DIVERSIFICATION BY COUNTRY



PACTA Analysis – Equities



PACTA Analysis – Bonds



Initial Portfolio: Risk Measures

Log daily returns 
of portfolio

Check for 
Autocorrelation

Estimation of the 
VaR at 5%, 2,5%, 1% 
significance level

Statistical test Expected shortfall



Initial Portfolio:
Risk Measures

Expected shortfall is the average 
of all the returns in the 
distribution that are worse than 
Value-at-Risk (VaR) of the portfolio 
at a given level of confidence α.



Portfolio Stress Test

• A stress test is a financial analysis technique used to assess the resilience and 
stability of a financial portfolio under adverse and extreme market conditions;

• The primary purpose of a stress test is to identify potential vulnerabilities and 
weaknesses in a financial portfolio;

• IORP in this context refers to Institutions for Occupational Retirement Provision, 
which are the pension funds subject to evaluation in this assessment;

• Required by European Union's Institutions for Occupational Retirement 
Provision Directive (IORP II).



• Assessing IORPs’ exposures to environmental risks
- impact on balance sheets

- assets and liabilities revaluation

• Assessing the effects of a rise in inflation on retirement 
income

• Assess the effects of "Green-flation"
- stricter environmental policies
- carbon pricing policies

IORP STRESS TEST: OBJECTIVES



• Disorderly Transition

- lack of planning

- rapid and disruptive changes

IORP STRESS TEST: THE SCENARIO



INITIAL PORTFOLIO:
STRESS TEST

Assess the impact on:

• Equities

• Properties

• Investment Funds

• Government Bonds

• Corporate Bonds













Initial portfolio stress test





20

FIRST 

TRADITIONAL PORTFOLIO 
OPTIMIZATION

Traditional Mean Variance approach without constraints.

SECOND

ESG PORTFOLIO Creating an equal weighted portfolio with the best companies 
ra nked by ESG rating

THIRD

RISK PARITY ADJUSTED
GREEN PORTFOLIO

Exclusion or reduction of carbon heavy industries.
W eighting the remaining assets according to their risk profile.

Optimization Process: Equity



Traditional optimization

Optimized 
for expected 
returns and 

variance

LESS 
DIVERSIFICATION 

&
NOT PACTA ALIGNED

S3
We would 
love you

SUN
Dessert tiramisu

RAIN
Dessert tiramisu

PORTFOLIO WEIGHTS

BASIC TREE

Sugar plum gummi bears candy canes danish cake bear claw 
cake. Dessert bear claw powder chocolate cake wafer 
fruitcake macaroon tart croissant. Pastry

CONTENT TITLE

RAINBOW
Dessert tiramisu

Include more 
variables in 

order to 
satisfy 

restrictions



RISK PARITY ADJUSTED GREEN 
PORTFOLIO

Including learnings from 
stress tests

THIRD PHASE FINAL FORM

Equally weighting 
equities with respect to 

their risk profile and 
several risk measures

SECOND PHASE

Reducing exposure to 
carbon heavy industries

PHASE ONE

Analyzing time series 
data



RISK PARITY ADJUSTED GREEN 
PORTFOLIO



RISK PARITY ADJUSTED GREEN 
PORTFOLIO

from s ys import displayhook

import numpy as np
import pandas as pd

import yfinance as yf
import warnings
import riskfolio as rp
import matplotlib.pyplot as plt

warnings .filterwarnings (" ignore")
pd.options .display.float_format = "{:.4%}".format

# Load his torical prices  from the time_series_beta sheet
prices = pd.read_excel(
"PTFold.xlsx" ,
sheet_name="time_series_beta",
index_col=0,
header=0,
parse_dates =True,
)

# Date range
start = "2013-01-01"
end = "2023-06-13"

# Select the des ired date range

data = prices .loc[start:end]

# Remove columns  with excess ive miss ing values
threshold = 0.10 # Drop columns  with miss ing values  exceeding 90%
data = data.dropna(axis=1, thresh=int(threshold * len(data)))

# Define the assets  (ticker symbols )
assets = data.columns .tolis t()

# Calculating returns
Y = data[assets ].pct_change().dropna()

# Display the firs t few rows of the returns  data
print(Y.head())



Optimization Process: Equity

Since from the first PACTA we have 
assessed a large exposure in brown 
assets and, in order to solve this 
problem, we have substitute them 
with the highest environmental pillar 
score equities.



Optimization Process: Corporate Bonds

Rebalancing of the 
portfolio

Removal of corporate 
bonds in the oil sector

Adding of green products

Rebalancing weight



Optimization Process:
Government Bonds

Government Bonds and Country ESG Index
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Country

Global ESG Index

World mean: 44.92

Concentrated bond allocations

Includes ESG underperforming 

bonds

Modified Duration: 3.08 years



Optimization Process: Government Bonds

1. Optimized 2. Diversified

• Replaced worst 5 ESG-rated government bonds 

with better ESG-rated bonds of same duration

• Modified Duration: 3.08 years

• Diversified bond portfolio by reducing 

concentration in US government bonds

• Modified duration: 3.06 years



Optimized Portfolio: PACTA Analysis

- Minimized Oil & Gas emissions within the portfolio
- Reduced CO2 Emissions of Aviation about 50%
- Reduced CO2 Emissions of Cement about 20%

Initial portfolio Optimized portfolio



Optimized Portfolio: PACTA Analysis

Initial portfolio Optimized portfolio



Optimized Portfolio: PACTA Analysis

- Amount of CO2 Emissions per MWh within the whole Power 

Sector reduced
- The optimized portfolio shows a downward trend whereas 

the initial portfolio seems to converge

Initial portfolio Optimized portfolio



Optimized Portfolio: Risk Measures

Log daily returns of 
portfolio

Check for 
Autocorrelation

Estimation of the 
VaR at 5%, 2,5%, 1% 
significance level

Statistical test 

Original Portfolio Optimized Portfolio

Does this portfolio entail a price to pay in terms of riskiness in 
order to obtain a greener asset allocation?



Optimized Portfolio: Risk Measures

Original Portfolio Optimized Portfolio



Results of stress test



Conclusion: Final Takeaways

Greener 
portfolio

Increased 
diversification

More 
balanced 
portfolio

Reduced risk 
in stress test 

scenario



Thank you!
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