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Disclaimer

« | am not an authorised financial advisor.
* This Is not an investment recommendation.
« Past performance does not guarantee future return.
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WHY INVEST?

"YOU, OWNER OF "FREE TIME IN THE FUTURE”
PROFITABLE COMPANIES ALL
OVER THE WORLD * For a decent retirement, you
need to put your money to
* You won't get rich working work for you and wait the
for others - or even for time act on it.
yourself - from 9 am to 6 pm
every day.
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WHY PASSIVE INVESTING?

. BORING AS WATCHING THE
 Inthe long run, very few investors

. | GRASS TO GROW"
are able to consistently "beat the _ _
market" with low risk. * Do not waste your time readlng

balance sheets to find "the next
& Rl Tesla": it’s the time in the market
and regular contributions that
will buy you "free time in the
— future".

. Dedicate your hours for your
= - current source of income (or even
w new ones), but put your savings

S— (and time) to work for you!

SSSSSS

=
Source: https://www.spglobal.com/spdji/en/research-insights/spiva/ { @ W I n t e
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WHY PASSIVE INVESTING?
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Key terminology

Passive Investment: ETFs (or index funds):

* An investment strategy, aiming to  ETF (Exchange Traded Fund) is a
obtain the same average return as financial asset traded on the stock
the stock market indexes, such as exchange. It replicates the
S&P 500 or NZX 50. performance of a given index.

« Implemented via index funds: greater * ETFs are used in the passive
diversification (and consequently less Investment strategy as they are
risky) than picking isolated companies’ naturally diversified and have lower
shares. management fees.

- Requires less effort (and knowledge): Examples of NZX's ETFs:
— Smartshares NZ Top 50 (FN2Z)

§ IWavoids Unnecessary tIJU)-/S and Se!ls — Smartshares Emerging Markets ETF (EMF)
— tends to have returns similar to active — Smartshares S&P/ASX 200 ETF (AUS)

investing, in the long run. — Smartshares Global Equities ESG ETF (ESG)

WAIKATO INSTITUTE OF TECHNOLDGY
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EXAMPLE OF A SIMPLE PASSIVE
PORTFOLIO, WITH JUST 4 ETFs:

25% In Developed Markets 25% Iin Emerging Market

Equities Equities

* Invest in listed companies * |nvest In listed companies from
from developed markets: US, Emerging Markets: China,
Europe, Japan, etc Russia, Brazil, Mexico, etc

25% In New Zealand Equities 25% In Australian Equities

* Invest in the local New  Invest in Australian listed
Zealand listed companies. companies.

WAIKATO INSTITUTE OF TECHNOLDGY
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3 STEPS TO IMPLEMENT THE
PASSIVE STRATEGY?

Step 1: Objectives, profile and portfolio

* Define your investment goals (ex: 12% return per year)
and build a portfolio with assets that have the
capability to achieve the goals but that also fits your
profile as an investor (conservative, moderate,
aggressive, etc)

WAIKATO INSTITUTE OF TECHNOLDGY
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STEP1 DATA SCIENCE TOOLS &
TECHNIQUES

 For checking (statistical) capability: Normality Test, Mean, Standard Deviation,
Confidence Intervals, Hypothesis Testing, Control Charts, Sigma level

 For selecting assets classes and assets and composing the portfolio: (in addition
to the ones above) DOE-Design of Experiments, ANOVA Back testing, Correlation

Shapiro-Wilk test, using aright-tailed normal distribution

1. H hypothes
Sample size (n): 117 & pevs
Average (x): 0.0104894 ' other wor
g en )
n: 11455171
. P-value
E-yaive
Sample Sta d Devi 5 24974 s
Sum of 5q 23545 Y
3. The st Cl
- 026776 4 V iz 0.9¢
Skewness: 182217 - - o=
Skewness Shape . Potentially Symmetrical (pval=1.585) QG - Plot aozgram
Excess kurtosis: 0.0576749 °
Tails Shape . Potentia tially Mesokurtic, norr nal like tailes al=0.897)
P-value: 0.636628
Outliers: -0.162790698, -0.061967027, 0.083333333 . _-- .-
® Smntean - 98 Moernug = & 995 Qs B Popuston (oo

https://www.statskingdom.com/320ShapiroWilk.html



WHAT ARE EXAMPLES OF LONG-TERM
FINANCIAL GOALS?

Example 1. Preservation of Example 3: Passive income

capital » atarget of 0.40% per month,

« for example, a return target of similar to the returns of real
around 1.5% per year. estate rentals.

Example 2: Protection against  Example 4: Monetizing capital
Inflation and/or devaluation of « an average return expectation
the currency from 8 to 12% per year.
 areturn target of 3 to 5% per

year. {Wintec
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EXPECTED RETURNS (AND RISKS)

Hetara Vacistion Within Asect Clames 10-YEAR ANNUALIZED or0-2019) @ soeee @ty @ s
Std Dev,
528% 0 2% T.5%
Emerging Mkt ) l o P ° -, *
Stocks - = i £70 LOWERRISK == HIGHER HISTORICAL RETURN A7A HIGHER RISK == HIGHER HISTORICAL RETURN
413% 6% 67.5%
Int'l Dev | I 216%
Stocks - e ! Amgalirad (otal returns show what o2
Avg 2 :'rl;"" :::::':I::;lm::"“ tine Dividend-paying Equity @ :S Large Cap Equity @ U.S, Small Cap Equity
@ U.S. Mid Cap Equity

3616 o 431%
U.S. Small Cap I | | %

M Avg Max @ Reol Estate lnvestment Trusts

170% £5% 33.3% 1+5yr Migh s Global Equity - @ Labal
REITs [ ' | 1 ® fiold Bonds =Y ‘ ESG Loaders ) S oty

‘ o pacat Global Listed @

L g Max Hands Private Exuity
US. 310 S6% Mo Hedge Funds
Stoch ge Cap ' ; ‘ 16.1% A

Min Avg Max

15%
290% k¥ 260%
Gold | I l 10% A Emerging @
Min Avg Max , Standard Doviation Markots Equity
nacates risk by moasuneg the amaunt h:li_sl;’_ﬁllﬁ “'9“ Sodeed
213% 55% 25% of variatos smeng @ sod of valens Devistion Desintion
High Yield U.S. Bonds | i) | ¥0.2%
Min vy Max Global Commodities @

525 4m 176%

All US. Bonds R sn https://advisor.visualcapitalist.com/asset-class-risk-and-return/

Min Avg  Max

13%  36% M3%

Int'l Bonds T - e
Min  Avg Max
féaWinte
Cash (T-Bill) | ! ' 20% WAIKATO ms'mu‘rr nr 1spuuomcv
Min Avg Max hes

seoce e oo e 20 (g NEEPS/fwvww. visualcapitalist.com/historical-returns-by-asset-class/



GLOBALLY) DIVERSIFIED & LOW CORRELATED
ASSETS

Vanguard

Global equity investing:
The benefits of diversification

and sizing your allocation

Vanguard Research April 2021
Figure 6. Trailing 12-month return differential between U.S. and non-U.S. stocks
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Figure 1. Historical mix of global equity market capitalization
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Figure 4. Historically, correlations have risen, meaning less impact from global diversification

12-month and 10-year rolling correlations between U.S. and international stocks
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(GLOBAL) DIVERSIFICATION & CAPITALISATION

WEIGHTED PORTFOLIO

Figure 19: EM versus DM weightings, 1980-2020

Figure 10: US equity risk premium versus bills, 1900-2020
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Figure 1: Relative sizes of world stock markets, end-1899 (left) versus start-2021 (right)
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ASSET CLASSES DIVERSIFICATION & EQUALLY
WEIGHTED PORTFOLIO

Asset Class Returns

Past performance data
may be good criteria
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... but not necessarily
for selecting investments

A look at the returns of various stock
Indoxes shows no discomible pattern,

Source: https://novelinvestor.com/asset-class-returns/

Annual-return ranking for selected stock indexes, 2001-2015*
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EQUALLY WEIGHTED PORTFOLIO

Equity Market Cumulative Excess Returns Since 1900 (In Scale)
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3 STEPS TO IMPLEMENT THE
PASSIVE STRATEGY?

Step 2: Stay invested

« Contribute periodically to your portfolio (and re-balance
It whenever needed).

WAIKATO INSTITUTE OF TECHNOLDGY
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STEP2 DATA SCIENCE TOOLS &
TECHNIQUES

Results - APA Style

* For Predictions: (in addition  :=cems

5D: 95% €I [0.022, 0.029]

to the previously mentioned .o e commn

Alternatively: 0.01048940901 + 0.004573128482
Margin of Error (MOE): 0.004573128482.

O I l e S) I I l t e rV aI Standard Error (S.E): 0.002308930928. Distribution: T(df:116)
0.40

Since the population's g is not known, the formula uses the T distribution with n-1
degrees of freedom. 0.35

P I t R n TI
O ’ e g re SS I O I l , I I I l e If you would calculate the confidence interval over an infinite number of samples with a

sample size of 117, 95% of the calculated confidence intervals will contain the mean's

Series, MonteCarlo

UL 0.20

- - - . ,0.02497490656
Simulation, Machine e
] R ,0.02497490656 ‘
o V117 0.10

n
I earl l I l l 0.02497490656
0.01043940901 + 1.980625937 *—————— 0.05
0.01048940901 + 1.980625937 * 0.002308930925 000 J \

-2.5 0.0 25

Since Tz = -T1.gyz. you may use Tgz instead of Ti.g2

You may calculate T using the distribution calculator with distribution:' T DF:116
= p-value =——1-p-val... = statisiic

Standard deviation confidence interval: [0.0221331023 , 0.02866059369]
Variance confidence interval: [0.0004898742175, 0.0008214296308]

https://www.statskingdom.com/confidence-interval-calculator.html



FUTURE-VALUE FORMULA

Future value = Starting Valuex(1+rate ) +

trme

contribution x((l + rate )““” -1 )

rate

With contributions:

Monthly contribution: Starting balance:

1000 1000

Duration (in number of months): 2y

: @

1

Average return rate (% per month):

: O

0 1 2 3

PS: Calculations made using the future value with regular contributions formula:

FV=StartingBalance'(1+rate)*time + Contribution®|(1+rate)“time-1}/rate

Forecasted end balance:

Without contributions:

Monthly contribution: Starting balance:

0 1000

Duration (in number of months):

: @

360 1 360

Average return rate (% per month):

0 1 2

PS: Calculations made using the future value with regular contributions formula:

FV=StartingBalance'(1+rate)"time + Contribution‘{(1+rate)*time-1}/rate

Forecasted end balance:

1,000,147.92 % 10,892.55 $

Source: https://www.trendsetconsulting.com/en

é@Wintec
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Comparing two brothers...

Starting age 35 45
Starting net worth (5) 100000 750000
Annual savings (today’s dollars) 12000 12000
Investment return (% per year in today’s dollars) 12 10

Number of years to look ahead = 30

[+ ADVANCED OPT C-[\S]

56,000,000

$5,000,000

54,000,000

53,000,000

Net Worth

52,000,000

51,000,000

Net Worth Over Time
] Scenario #1 [] Scenario #2

40

45

50
Age

55

60

65

Source: https://themeasureofaplan.com/net-worth-scenario-tool/

o
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MonteCarlo Simulation

Strategy and Portfollo Returns; Portfollo Drawdown
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3 STEPS TO IMPLEMENT THE
PASSIVE STRATEGY?

Step 3: Time and opportunities

* Do not panic about crisis or negative news: take
advantage of opportunities and market
conditions/cycles.

* Let the time (ie. compound interest!) to act, protecting
and monetizing your capital in the long run.

WAIKATO INSTITUTE OF TECHNOLDGY
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STEP3 DATA SCIENCE TOOLS &

TECHNIQUES

* Forrecognizing opportunities: Hypothesis testing, Control
Charts, RSI-Relative Strength Index

Method: Z-score

How to calculate the standard deviation?

Average = 0.00905.

5 = 0.0308.

Lower = Average - k*S = 0.00905-3*0.0308 = -0.08326924627490881.
Upper = Average + k*S = 0.00905+3*0.0308 = 0.10136652064157547.
Sample size (n) = 120.

Outlier count: 1.

Outliers: -0.162790698.

https://www.statskingdom.com/outlier-calculator.html

0 R —
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Where is the market going to?

Uncertainty interval [l Adj Close Pre
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Tool: https://graphite-note.com/



Should | wait for corrections?

2 Portfolio Value Over Time
Your Current & Future Savings
[ Invest whenever you have cash Only invest when the market is down by 10%-+ from the all-time high [J] All cash strategy (incl. interest)
Initial Contribution $ 1000 3100.000
g A 90,000
Monthly Contribution $ 1000 ’
Market Timing Strategy $80,000
Only invest when the market is $70.000
down by » fromthe currentall- %
time high I
560,000
Time Period s
A T 550,000
2016 | 2021 -
' 540,000
1980 2021 <30 000
520,000
- Advanced Options 510,000
5.
Other Assumptions
Interest rate on cash % 0.25 Date
Trading transaction fee $ per trade 5

WAIKATO INSTITUTE OF TECHNOLOGY
Kurati

f@Wintec
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Research Project

S G——— e e e e o e o e ——a— oo e

INF0811/2102 Our Financial Market related prOjeCt organlzatlonal policies, business rules and standard processes")

- To what extent the performed processes, in general, follow the standard process
of the organization? (based on goal: "ldentify and address the cause of deviations
from organizational policies, business rules and standard processes”)

1. Scoping and Planning: O3

LV RESeemanc P aree e iy the Subieet
- What are the actual bottlenecks of the process? (based on goal: "ldentify
and remove bottlenecks")

- Are there activities in the process that may be eliminated? (based on goal:
“Identify and eliminate unwarranted practices”

4 ‘il 13 \_::u'];'.’:'.:;l SR 4]
- What is the actual performance of the process, in terms of duration, cost
and resources? (based on goal: "Improve aspects of process performance such

2. Data Understanding:
9 as duration of process, costs involved, resources required, etc."

\':\ 2.1 Data understanding - Locate and explore requi... What are the goals for your Data Science project? *

onsidering the region/country-based ETFs listed in the NZX-New Zealand
change, to identify which ones, and what percentage (ex: 25%) to allocate in
each one in order to create a investor's profile and goals oriented passive
nvestment portfolio that has the statistical capability of meeting the expected
eturns over the long term.

7 \:\ 2.2 Data understanding - Evaluate the data and s...

8 3. Data Processing:

o Updated by arthur 7 days ago
| | 3.1 Data Processing - Extract the set of required d...

What are the relevant research questions (derived from the goals)? *
] 3.2Data Processing - Prepare the extracted data...

1) Considering the region/country-based ETFs listed in the NZX-New Zealand
Exchange, which ones have the statistical capability of returning more than 1%
\:\ 3.3 Data Processing - Familiarize with and filter d... per month over the long run?
2) From the resulting ETFs from 1), what is an optimum distribution (i.e
percentages) to be able to create an passive investment portfolio that has the
4.Data Mining and Analysis: statistical capability of meeting the expected returns over the long term while

-
aligned to the investor's profile and goals. ’Wl n te c

= _— : . 3) What is the forecast for the portfolio returns over 1, 5 and 10 years?
|_] 4.2 Data Mining and Analysis - Apply data science... P y btz bbb - e 2

INFO811/2102 Our Financial Market related project | Process Street



https://app.process.st/runs/INFO8112102-Our-Financial-Market-related-project-gE-_l2dXscf6a9WlVRxJWw/tasks/oFHhy8ZyWeYTsTdx7udCDw

Conclusion

 Investing Is a fascinating topic.

* Active (supp. by Industry) x Passive (supp. by
Academia) Strategies Is an interesting debate.

» Other disciplines, such as Data Science, can also be part

of the investor”s toolbox (not only Macro-economics,
Accounting, Company Valuations).

WAIKATO INSTITUTE OF TECHNOLDGY

{Wintec



Thank You!

Arthur Valle, PhD
Principal Academic Staff Member
arthur.valle@wintec.ac.nz



Bonus

WAIKATO INSTITUTE OF TECHNOLDGY

Te Kuratini o Wakato
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Should | time the market?

$4.5M
54.0M
$3.5M
$3.0M
$2.5M
$2.0M
$1.5M
$1.0M
$0.5M
S0.0M

1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016

e e W=

Starting in 1977 and for the following 40 years,
three siblings invest $10,000 a year in global stocks.

© €

| ‘
times the market invests on the first has poor timing and
perfectly, investing day of each year, invests at the market
at the market iow high each year,
each year.

Cumulative Ending Value of $10,000 Invested Each Year *

Ending Portfolio Value
Annualized Return® /g\ JANE (perfect Timing)
= JANE (perfect Timing) 9.3% ) LJ $4 346 606
= JOHN Poor Timing) 88% ‘ :

JDHN Poor Timi
C $3,568,515

Even with over 40 years of

:‘ perfect timing, Jane only
E I slightly beats Jack.

Source: https://www.wsualcapltallst.com/anatomy-market-correction/

f

Wintec

WAIKATO INSTITUTE OF TECHNOLOGY
Te Kuratini 0 Wadato



EXPECTED KIWISAVER RETURNS (AND FEES)

FMA KiwiSaver Tracker

Dig into the data: select 1-
year or S-year returns

Show fund type Defensive Conservative Balanced
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Source: https://public.tableau.com/app/profile/fmaadmin/viz/FMAKiwiSaverTracker/Storyl |
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Graphic detail Graphic detail

Global house prices Global house prices
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Source: https://www.economist.com/graphic-detail/global-house-prices



