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1 Introduction

This was a collection of personal finance notes written for myself. It has since been edited for public
consumption. All opinions are my own. I am not affliated with anything I link to in this guide,
hence my financial interests are aligned with you, the reader. Most opinions are well researched,
and I purposely link to all my sources so that you can inform yourself as well.

If you have any questions or suggestions, drop me an email at terrenceho.books@gmail.com! I'd
love to hear from you.

2 Goals

I attempt to structure my financial goals with my life goals. This maximizes the chance that I
will have what I consider a fulfilling life. The following are some of my financial goals to help me
accomplish some life goals.

2.1 Keep up with Inflation

Inflation is the measure of which the price of goods increases overtime. The value of $1 buys less
and less as time goes on. Inflation is quoted at approximately 2% a year. Hence your buying power
decreases by 2% a year. If you don’t actively grow your money, you actually lose money. Throwing
money under a mattress is actually costing me money.

Therefore, my goal is to preserve some of my capital, so that time does not at least work against
me. At the very least, I should not lose buying power to inflation.

2.2 Maximize the Cross-section of Safety and Risk

There is no free lunch. The easiest way to kep your money risk free is to stash it under your mattress.
(It could be argued that actually carries some risk, because if your house burns down then all your
money is gone too.) Doing this exposes us to the inflation risk, that our money loses value over
time. We have to take risks in order to grow money and achieve some safety. However, with proper
diversification and capital allocation, when can grow our funds while managing risk appropriately.
Thus my goal is to achieve some financial safety for my capital while taking the appropriate risks
to grow my capital.

2.3 Financial Independence and Early "Retirement"

Financial Independence (FI) is the status of having enough capital to pay for your expenses for
the rest of your life without having to be dependent on employment income or others. You live off
passive income sources, withdrawing a portion of your portfolio every year. Financial independence
should be able to withstand market downturns.

Tied with Financial Independence is Early Retirement; the status of being able to quit your job
due to being financially independent. I like being able to do my own things on my own time.

3 Financial Setup

3.1 Emergency Fund

The concept of an emergency fund is that everyone needs a relatively liquid amount of capital that
is not touched unless you have some financial emergency that people cannot pay out of pocket with
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their normal cash flow. For most people, 3-6 months of expenses is good. 9+ months may be
necessary if your income is unstable. One month of expenses means everything you need to survive
for a month, including rent, food, etc.

What you should not do is invest your emergency fund, because in a market downturn, you want
your money to be available; the major risk of investing your emergency fund is having to sell when
the market is down (locking in losses) and you may lose your job at the same time, which doubly
compounds your worries.

3.2 Financial Tiered Setup

This is my planned financial setup, ranging from most liquid and least risk to most illiquid and
most risky. I aim to hold at least one month’s worth of cash on hand to cover immediate expenses.

For my emergency fund, I plan on having a mixture of accounts saved in high yield savings
accounts. My emergency fund should hold around 3-4 months of savings to be used in emergencies.
Lastly, the majority of my money goes into various taxable and tax-advantaged accounts.

3.2.1 Checking Account

The benefit of a checking account is that you can withdraw as many times from the checking account
as you want. It is not limited by law, unlike savings account. Because the cash in your account is so
liquid however, checking accounts often pay little interest. As of April 2020, the average checking
account has an interest rate of 0.01% APY. This amount is so negligible that it is practically zero.
Putting all your cash in a checking account is not advisable, since over time inflation eats away at
your spending power. But you do want some cash in your checking account, so that if you need
some funds right away, you always have some money available.

Ideally, checking accounts have no enforced minimums and zero fees. Bonus points for mobile
checking. Good checking accounts refund ATM fees as well.

The following are checking accounts that are widely available, have quick access to your funds,
and pay an interest rate slightly higher than the average:

e Fidelity Cash Management: checking account with the potential APY of a savings account.
Check out my thoughts here.

e Ally Bank Checking: 0.1% - 0.5% APY
e Alliant Credit Union: 0.25% APY

e Some checking accounts pay up to 5% APY with some strings attached

3.2.2 High Yield Savings Account/Money Market Account

High Yields savings accounts are savings accounts that can pay many times more interest for your
money compared to normal savings accounts. Some high yields savings accounts have paid 2% or
so in the past, compared to 0.1% that is common for most banks. As of April 2020, high yields
savings accounts range from 1.5%-1.75% APY. High yields savings accounts are usually offered by
online banks, which do not have physical branches, but you can do most banking (except depositing
cash) with your online bank. Because they don’t have to pay for physical branches, they can afford
to pay higher interest yields.
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Savings accounts are less liquid because you can only withdraw money 6 times a month before
incurring fees, according to federal law. Hence, you should not pay your bills out of your savings
accounts, but store money for your emergency fund, which you should not be using day to day.

I find most of my information from Doctor of Credit’s High Yield Savings List, an invaluable
resource. The list is updated constantly, and has user reviews and comments that add details for
each account. A good default bank to open is Ally Bank High Yields Savings, but you should review
rates every once in a while to see if you should switch to a higher paying account. Also keep in
mind bank account bonuses.

3.2.3 ISeries Bonds

A less liquid way to store cash would be to buy ISeries bonds, bonds that at the very least match
inflation. They have two components to their interest rate: the variable inflation rate and a fixed
rate. Therefore, these bonds are guaranteed to at least keep up with inflation, with some possibility
of profit based on the fixed rate. These bonds cannot be sold on a secondary market. You can only
buy and sell from the U.S. government on their (shitty looking) website.

Liquidity wise, ISeries bonds cannot be sold within the first year they are bought. They can be
sold after the first year, but if you sell the bonds before the full maturity date, then you lose the
last three months of interest. I believe ISeries bonds usually lock up your money for up to 5 years.
You can rotate [Series bonds with a ladder, but its a complicated setup that doesn’t have much
greater yield than a high yields savings account.

If you put money into ISeries bonds, they should not be considered part of your emergency fund;
they are not liquid enough to sell if you really need money. They are a decent option to park money
for short-medium lengths of time, but the fixed interest rate ISeries bonds provide generally is not
too high, due to the inflation protected nature.

3.2.4 Laddered CDs

Certified deposits lock away your money for a certain time period and also locks in a certain interest
rate. CD yields can be higher than high yields savings accounts, but prevents you from withdrawing
your money without penalties. CDs can protect you when interest rates drop, but also prevent you
from getting a better yield if interest rates rise above your CD rate. You get your money + interest
at the end of the CD’s life.

An alternative to having bonds in your emergency fund, at the expense of liquidity, is to have
a CD ladder. The idea is to have a revolving set of CDs, so that you always have some cash that is
available each year. Each year, when the next CD is about to expire and release some more of your
money, you lock in another CD with your current money. For example, you can have five 5-year
term CDs, and each year you revolve around having these CDs.

I don’t favor this idea, because it requires a good amount of money to have adequate CD rotation.
Moreover, CD rates aren’t exactly too much higher compared to regular savings or money markets
accounts in exchange for much less liquidity.

3.2.5 Investment Accounts

A longer treatment of various investment strategies is below. Here are some brokerage options.
Honestly, there’s not much difference between brokerages. Most of them have free commission and
access to most securities you will want to hold.

1. Vanguard
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The granddaddy of cheap index funds offerings. I use Vanguard as my broker. They have
cheap fees, and their admiral index funds are only available to Vanguard users. That said,
their ETFs are just as cheap as the admiral index funds and are available to everyone.

I also like their ownership structure. They are owned by its funds, which are in turn owned by
their customers. Their interests are aligned with the customers (supposedly anyway) and so
should do the right thing for their customers in the long run. Additionally, they were founded
by Jack Bogle, one of the initial believes in index funds.

Note that Vanguard’s money market mutual funds are usually considered the best, they have
low costs and higher yields than other funds. If you want a place to park cash temporarily,
then VMMXX is a great option.

2. Fidelity

I don’t use Fidelity, but Fidelity does have some interesting exclusive zero cost mutual funds.
If you are attracted to low expense ratios, then use Fidelity. You can’t access these outside
of Fidelity. Do note that these funds don’t track an outside index like the S&P 500, but
Fidelity’s own custom index, which may outperform or underperform the S&P 500 (tracking
error).

I believe Fidelity’s total market and S&P 500 funds have slightly lower costs than Vanguard’s
but their overall cost is higher if you want to get into some slightly less well known stuff,
especially small cap and value indices if you are factor investing.

3. Some other brokerage options

Charles Schwab

e M1 Finance
e ETrade

e Robinhood

4 Investments

This is a very long section, because investing is a complicated topic. There are many styles and
beliefs in investing, and I try to cut through them to find out what is true and false. In this section,
I cover active management vs passive management, which index funds to choose, various retirement
accounts, international investing, dividends, and socially responsible investing.

More importantly, I try to find sources for what I believe, especially academically reviewed
financial papers. I believe that there is a right way to invest based on historical data and research.
It is also important to not invest emotionally, but intelligently.

4.1 Active Management vs Passive Management

I prefer to invest in low cost, broadly diversified index funds. My belief is back by academic review
evidence, detailed below. Feel free to skip this section if you already passively invest for the long
term.

Active Management is the belief that a skilled manager can accurately pick stocks to grow capital
in excess of the market. Market benchmarks are typically considered as broad indicies of stocks,
such as the famed S&P 500 or a total market index. Because active management requires skill,
actively managed funds often have higher fees associated with them (in the 1-3% range). Because
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actively managed funds have such high fees, they must return profits in excess of the market in
addition to the fees they charge customers.

Passive Management is the belief that because stock picking is so hard, investing in the overall
market itself is the best way to gain a risk-adjusted profit in the long term. Because there is no
active stock picking to be done, index funds have much lower fees (Vanguard’s fees for the S&P 500
is just 0.04% per year).

Buffet famously offered a 1 million dollar bet against hedge funds, claiming that the S&P 500
would out perform the hedge funds. Buffet won by a large margin, where the S&P 500 beat all the
hedge funds in all years except in the beginning of the 2008 financial crisis. Of course, Buffet was
helped out by an extraordinarily long bull run.

Eugene Fama and Kenneth French’s paper titled Luck versus Skill in the Cross-Section of Mutual
Fund Returns sampled 3165 mutual funds between 1984-2006 and found that very few actively
managed funds even managed to cover their cost, let alone produce profits in excess of the market.
According to Morningstar, who tracks the performance of actively managed funds and compares
them to passively managed funds, found that only 38% of actively managed funds outperformed
passive index funds in 2017. Only 24% of actively managed funds actually beat their passive rivals
in longer time horizons of 10+ years.

Some actively managed funds will beat the market. But you cannot tell which actively managed
funds will beat the market in the future. One of the most important things to realize is that past
performance does not indicate future performance. The Tiger Fund, formed in 1980, spent 18 years
beating the S&P 500, managing about 30% returns every year. The following 2 years, the fund lost
roughly half its value and closed its doors. The lesson to be learned is that stellar performance does
not predict future stellar performance. Indeed, returns can be easily reversed while trying actively
managed strategies.

TLDR: pick passively managed, low cost, diversified index funds.

4.2 Which Index Funds?

So I've gone on and on about why I invest with cheap passively managed index funds. Unfortunately,
not all index funds are born equal. Some funds and types of securities have produced better risk-
adjusted returns in the long run. Here I go over how to select certain types of index funds.

4.2.1 3-Fund Portfolio and Asset Allocation

The 3 fund portfolio is the classic Bogleheads portfolio; the default portfolio that is recommended
to new investors. You can’t really go wrong with this portfolio. It is assumed that all investors
should hold domestic U.S. stocks, international stocks, and U.S. bonds. Thus, we construct the
portfolio to have these three things. The Bogleheads wiki has information on which specific funds
can qualify.

The 3-fund portfolio, as passionately advocated by Taylor Larimore, is very simple and easy to
maintain, very diversified (almost 15,000 securities worldwide), very low expense ratios, very low
turnover costs (selling and buing securities causes taxable events that are passed onto customers),
no tracking error, no front-loaded costs, and essentially guaranteed to perform as well as the market.

The 3-fund portfolio is probably the most efficient portfolio that tracks the market. Statistically,
a market portfolio will outperform an actively managed portfolio in the long run. A 3-fund portfolio
is therefore the best portfolio who want long term growth without taking on any extra risk.

1. Total Market Index
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A Total Market Index tracks all publically traded U.S. corporations, weighted by their market
cap. Thus, I consider this index to be better than a S&P 500 index, since the Total Market
includes all those 500 companies, but many more companies to increase diversification, though
it is still heavily weighted towards the biggest companies. Diversification reduces risk and also
increases returns. Additionally, they include some small cap companies, which we see later
improves returns in the long run.

. Total Bond Index

I recommend that young investors start out with zero allocation to bonds, because the time
horizon is much longer and we can stomach market downturns in order to maximize our long
term gains. When you start getting older, then you should allocate more to bonds, to reduce
risk as you get closer to retirement.

However, bonds play an important role in a portfolio, because while their returns are not
as stellar as equities in the long run, their downside potential is consequently much less
compared to equities. In a downturn, bonds values are much more stable and may even see
prices increase. Thus, an investor should consider how much risk they can tolerate when
deciding their bond allocation.

. International Index

An international index tracks all stocks traded outside of the U.S. It is important to invest
internationally; see my reasoning below. A good international index should track both de-
velopmed markets (Europe, Japan, etc) and also emerging markets (China, India, Brazil,
etc).

. The three funds

I would choose (using Vanguard ETFs) the following (90/10 means 90% stocks and 10 %
bonds). The more bonds, the more conservative but more stable your long term investments
are. The more equities, the your long term holdings should experience more growth. As you
age and near retirement, you should increase your bond holdings over time.

Ticker Name Expense Ratio 1000 90/10 80,20  70/30  60/40
VTI Total Stock Market ETF 0.03% 50% 45% 40% 35% 30%
VXUS Total International Stock ETF  0.08% 50% 45% 40% 35% 30%
BND Total Bond Market ETF 0.035% 0% 10% 20% 30% 40%
Total ER 0.055% 0.053% 0.051% 0.049% 0.047%

On average, with an 80/20 portfolio, you would pay $5.10 dollars per year to expense ratios per
$10,000. This is very cheap. The goal is to minimize costs, because they are a significant factor
reducing your long term growth potential. In comparison to an actively managed portfolio
that charges 1-2%, you would be paying $100 dollars every year per $10,000; the actively
managed portfolio must outperform the total market index by 1% each year in order to break
even before even starting to consider excess returns.

All in all, this is a very cheap and easy to maintain portfolio that should suit most passive
investors.
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4.2.2 Factor Investing and DFA

While a 3-fund portfolio is a simple option that is easy to allocate to, it potentially misses out on
maximizing certain stock characteristics that produce greater risk-adjusted returns in the long run.
There are called factors, first introduced by Fama and French in their famous paper describgin the
3-factor model. Since then, the number of factors has been expanded.

A simple way to think about factors is that they are a set of characteristics that are applicable
to a broad range of asset classes in each security, across most of the financial time data we have
available to us. Factors explain more of the differences between individual stock returns and the
overall market. The goal of factors is to help "tilt" a portfolio towards equities and securities that
produce better risk-adjusted returns in the long run. By risk-adjusted, it means by holding these
types of securities, you expose your portfolio to more risk but in return you receive more returns in
the long run. We are trying to optimize for risk-adjusted returns by selecting classes of securities
that perform better in exchange for being riskier, in the hopes that overtime, taking on more risk
produces more returns.

This may sound a little like active management; didn’t we just go through a whole bunch of
evidence that active management sucks? The difference here is that we are not trying to pick
individual stocks to beat the market. We are overweighting certain asset classes because the data
tells us that they have produced higher returns. However, these higher returns don’t come out of
nowhere (there is no free lunch). The higher returns are comphensated with higher downside risk.

Another difference from active management is that factor investing is evidence based investing.
The factors have been chosen based on statistically significant advantages based on historical data.
When we choose to tilt our portfolio in a certain way, it is due to evidence rather than gut feeling
that a certain type of stock will perform in a certain way.

There is of course the maxim "past performance does not indicate future performance." Hence,
there is the risk attached to factor investing. There is the possibilities that factors do not exhibit
a positive premium in the future. But because there are risk-based explanations for why factors
produce higher returns, there is reason to believe that factors will continue to produce higher
premiums in the future. If a factor was based on human behavior, then we would expect a factor
disappear once it is discovered, much like how most arbitrage opportunities disappear once they are
widely known. But if it is a risk-based advantage, then factors should be priced into the market for
their risk.

I am going off of the factors that Dimensional Fund Advisors (DFA) targets. DFA was started
to create factor tracking indices, and both Fama and French (the researchers who first proposed the
efficient market hypothesis and evidence based investing) are advisories on the DFA board. DFA
only includes factors when the evidence for a particular factor is present after thorough research.

1. Small Cap Premium

The small cap premium states that small companies grow longer over long time horizons.
Figure 1 shows the returns small vs large stocks from 1926-2000. (Data provided from
http://www.efficientfrontier.com/t4poi/Chl.htm who in turned sourced it from Ken-
neth French.) The growth of $1 is shown in the table below.

Table 1: Ending Wealth and Annualized Return of Small and Large Stocks from 1929-2000. Source
End Wealth Annualilzed Return
Small Stocks $5,522 12.35%
Large Stocks $2,128 10.91%

10
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Figure 1: Growth of Small Stocks vs Large Stocks from 1926-2000. Source
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As shown, small stocks performed better over the long run. This advantage is not extreme,
only about 1.5% difference annually compared to large cap stocks. However, 1.5% more return
over 75 years resulted in more than twice the ending wealth. (Small cap stocks are usually
defined as market cap valuations of $2 billion or less.) Of course, this is not without more
risk. During the Great Depression and the 1970s bear markets, small stocks sustained higher
losses. But even with that the end result for small stocks is greater.

Let’s take a look at small caps vs large caps from January 1972 to March 2020 on this portfolio
visualizer that you can try yourself. Instead of the growth of $1, we have a starting wealth of
$10,000, and an additional investment of $1,000 each year. Figure 2 represents this graph.

Portfolio Growth

10,000,000 —— Portfolio 1
—— Porifalio 2
2 1,000,000
@
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Figure 2:  Small vs Large Stocks from 1972-2020. Portfolio 1 represents large caps, Portfolio 2
represents small caps.

2.

We see once again that while small caps (Portfolio 2 in 2) have larger drawdowns during market
downturns (hence more short-term risk), in the long term small caps have had substantially
more growth. The ending wealth for Portfolio 1 (large caps) was $3,130,817, while the ending
wealth for the small caps was $4,075,183. In this case, the small caps portfolio represented an
advantage of 0.62% per year.

The risk based explanation for the power of small cap stocks is that they have more room to
grow their market cap, yet as small companies they have fewer resources to grow that with,
which represents risk. However, with more to grow compared to large cap stocks, over time
small cap stocks have greater risk-adjusted returns.

The small cap premium has been detailed since the 1980s. There are index funds that try to
deliver the small cap premium, which are available to retail investors.
Value Premium

The other premium included in the original Fama-French 3-factor model was value. Value
stocks are commonly cited as companies with low price-to-earnings ratio or price-to-book
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ratio.

It is contradictory to think about, but good stocks are bad in the long run, and bad stocks
are good in the long run. Growth stocks (high P/E ratio) have much less potential to return
more over time, either because they are expected to grow more over time with less risk, or
they are already a safe company with an exceptional track record.

However, riskier companies that have not yet proved themselves yet are riskier. Therefore,
we should expect riskier companies to have higher returns! Otherwise, we would never invest
in a riskier company. Another way to think about it is that as value companies, their price
is lower because they have more room to grow, if they overcome the risks that their business
faces. However, this higher return is far from guaranteed, hence the risks. The fact that bad
companies produce more returns is a very counterintuitive point.

Figure 1-18
Value Versus Growth 1926-2000
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Figure 3: Value vs Growth stocks from 1926-2000. Source

We can see the value premium in action in Figure 3. Do note that the y-axis of the graph is
on a logarithmic scale.

When we combine the value and small cap premium in Figure 3, we see that small cap
value companies far outstrip the other asset classes. In fact, the small cap premium is more
pronouced when we remove the bad small growth stocks that were dragging down returns.
The theory why small growth underperforms by so much is that people are expecting these
companies to blow up and become the next hottest thing; their stock price is driven up
prematurely, and so they have almost no room to grow. As a small company already, they
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face more dangers and risks compared to larger companies, and so when they fail to meet
risk-adjusted growth expectations, their price falls dramatically, causing underperformance.

The value advantage is also present in international stocks. Fama and French looked at Value
vs Growth abroad; I have taken the liberty of replicating that data in Table 2. In almost
every country, value has beaten growth over longer periods of time. The advantage in less
developed markets is often even more pronouced.

Table 2:  Value vs Growth in International Markets. Source

Country Value  Growth Value Advantage
Japan 14.55% 7.55%  7.00%

U.K. 17.87% 13.25%  4.62%

France 17.10%  9.46% 7.64%

Germany 12.77% 10.01%  2.76%

Italy 5.45% 11.44%  -5.99%
Netherlands 15.77% 13.47% 2.30%

Belgium 14.90% 10.51% 4.39%
Switzerland  13.84% 10.34%  3.50%

Sweden 20.61% 12.59%  8.02%

Australia 17.62% 5.30%  12.32%
Hong Kong  26.51% 19.35% 7.16%
Singapore 21.63% 11.96% 9.67%
Average 16.55% 11.27%  5.28%

You can try out value asset comparisons on portfoliovisualizer.com. I have linked a comparison
of large-cap value, mid-cap value, and small-cap value U.S. stocks from 1972-2000.

Due to all the evidence presented, we should heavily favor cheaply priced value companies
for our long term portfolio. The value premium has been detailed since the 1990s. There
are index funds that try to deliver the value premium, which are available to retail investors.
There are also index funds that combine the small cap and value premium, to capture the
best possible risk-adjusted returns.

. Profitability Premium

According to MSCI’s research, profitable firms have had higher returns over time compared to
firms with less profitability. Alpha Architect has found that the profitability factor is robust
and pervasive, i.e. it appears across various regions and has a long history. The profitability
factor is well proven.

In market downturns, profitable companies are more likely to survive intact and turn their
profitable cash flows into higher earnings; this could be as simple as continuing to give out
dividends/engage in stock buybacks. The profitability factor may act as a hedge against
market downturns; this is further amplified by their findings that profitability factor has a
negative correlation with the value factor. During market downturns, risks in the system are
more exposed and vulnerable firms are hit harder with risks.

Another way of thinking about the profitability factor is that given two stocks that trade at
the same relative price, with the same size, price to earnings ratio, etc, but one company earns
more money. If that company earns more profits, shouldn’t it be a less risky stock to hold?
On the contrary, even though the company is more profitable than the other, the market has
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deemed it more risky, the market has discounted the future cash flows of that company so
that they are in line with less profitable company. Therefore, we should want to pay less
for the riskier company, in order to capture a greater return. Like with the value factor, the
profitability factor is somewhat counter-intuitive.

It is difficult to capture the profitability premium, because there are no retail profitablity
funds that adequately integrate with the value factor. Implemented naively, they cancel each
other out (profitable companies are usually classified as growth stocks).

. Investment Premium

The investment premium states that companies that reinvest their earnings conservatively
into themselves outperform companies that aggressively invest in themselves. The 2015 paper
Digesting Anomalies: An Investment Approach details the investment premium, showing that
it is both robust and pervasive. Fama and French have since incorporated both the investment
and profitability premium in their Five-Factor asset pricing model. It is worth noting that
DFA has agreed with the investment factor and incorporated it into its index funds.

Again, the investment factor is somewhat counter-intuitive. Dimensional’s blog puts it suc-
cintly: "However, not all profits are returned to shareholders because companies may make
investments. Therefore, expected investment lowers expected future cash flows to sharehold-
ers, holding expected future profits constant." If two companies trade at the same price, but
one must reinvest more money into itself to maintain the same profit levels, then the market
has already priced the aggresive reinvestment into the price of that stock and lowered future
returns.

However, it is still hard to capture the investment premium for retail investors, since it was
discovered in 2015, and only validated in 2019.

. Default and Term Premiums (Bonds)

These premiums are also not worth worrying about, because the goal of bonds is to reduce risk,
rather than maximize returns. Though they exist, equity factors produce better risk-adjusted
returns were we to take on more risk. I have not done much research into bond factors, but
those who are interested can take a look at the original paper by Fama and French. I believe
the essense is that riskier binds (lower credit ratings) with higher default rates and long bond
terms (interest rates vary more over longer periods) have provided higher returns in the long
run.

If you view bonds as the safer part of your asset allocation, avoiding default and term premiums
is probably a better idea, because in market downturns, bonds should act as your safety buffer.
You don’t want higher risk bonds causing your bond portfolio to drop along with your stock
portfolio.

4.2.3 Factor Investing Asset Allocation

The best place to access factor-titled funds is through Dimensional Fund Advisors. DFA funds
have usually captured factor premiums better than other funds, as shown in this example featuring
small cap value funds. Unfortunately, one can usually only access DFA funds with selected financial
advisors. Factor investing is inherently more risky; investment factors can underperform for up
to a decade, before roaring back to life. Dimensional’s blog post succintly summarizes how the
value premium seemingly did not appear for the 20 year periods ending in 2000, but in the 20 year
periods ending in 2001, the value premium appeared extremely positive. In one year, it was able to
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turn around 20 years of bad returns. DFA wants to avoid expensive reshuffling of their portfolios if
clients withdraw funds en masse during market downturns; hence they rely on associated financial
advisors to keep investors invested during bad time periods. (If you want to explore DFA funds, I
have found an interesting company called FPL Capital who charges only a flat fee of $1,000 and
allows you to access DFA funds.)

That being said, I have created a simple portfolio that attempts to target the value and small
cap factors using funds available to retail investors. Targeting the small-cap and value factors is
easiest for retail investors because those factors have been around since the 1990s and are much
more researched. The other equity premiums do not have easily tracked indices yet. A lot of credit
goes to Ben Felix and his Rational Reminder portfolios. You can also find other portfolios at Paul
Merriman’s website.

Ticker Name Expense Ratio  100/0 90/10 80/20
VTI Total Market Index 0.03% 25% 22.5% 20%
VIOV  S&P Small Cap 600 Value 0.15% 25% 22.5% 20%
VEA  International Developed Markets 0.05% 10% 9% 8%
VWO FTSE Emerging Markets 0.12% 15% 13.5% 12%

VSS FTSE All-World ex-US Small-Cap ETF  0.11% 25 22.5% 20%
BND  Total Bond Market 0.035% 0% 10% 20%

Total ER 0.09250% 0.08675% 0.08100%

This portfolio is slightly more complicated than the 3-fund portfolio, and has a higher expense
ratio (largely due to our higher allocation to emerging markets and small cap value). However, it
does tilt more towards small-cap value (from VIOV), with a quarter of our equities allocation in
small-cap value. Another quarter captures the broad U.S. market, with half our equities portfolio
domestic to the U.S.

The other half is international stocks. I choose to overweight emerging markets since its probably
countries like China and India will have good growth (which might be an irrational bias honestly).
I use a combination of VEA + VWO, which holds 9019 securities total, while VXUS only holds
7429 securities, so this combination increases diversity. Lastly, a quarter of our portfolio is allocated
to small-cap international stocks, for more factor tilting. In backtests, small-cap international has
beaten the U.S. market from January 2000 to March 2020.

In this backtest, I compare my 80/20 portfolio with a comparable 80/20 three fund portfolio.
The results seem better in the long term, even accounting for the slightly higher costs. The end
growth is shown in Figure 4.

4.3 Account Types and Asset Location

There are many different types of accounts where you can store your assets, some of which have
various tax advantages. Where you put your assets usually depends on how you want to optimize
your taxes.

4.3.1 401k/Roth 401k

A (Roth) 401k plan is a company sponsored retirement plan that employees can contribute to.
Traditionally, companies often match up to a certain limit of your contributions (if they match
50%, then every dollar you put into your 401k, the company puts in 50 cents). The company match
is free money, so always at least contribute enough to get at least the match.
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Figure 4: Factor Tilted (Portfolio 1) vs Three-Fund (Portfolio 2) 1995-2020

You can contribute up to $19,500 per year, and workers older than 50 can contribute an extra
$6,500 more for a total of $26,000. If you contribute to both Roth 401k and the traditional 401k,
you can still only contribute up to the limit combined.

1. Tax Treatment of Contribtions
e 401k: Contributions are made pretax, which lowers your taxable current gross adjusted
income.
e Roth 401k: Contributions are made after tax, which does not affect your taxable current
gross adjusted income. All employer contributions are made pretax.

2. Tax Treatment of Withdrawals

e 401k: Withdrawals are taxed at regular income tax levels.

e Roth 401k: No taxes on any withdrawals or capitals gains.
3. Withdrawal Rules

e 401k: Distributions are penalized by 10% if withdrawn before 59% (in addition to nor-
mal taxes!) except for certain IRS exceptions. Consider your money locked up until
retirement.

e Roth 401k: For qualified distributions and if the account has been owned for at least 5
years, and due to disability, death, or the recipient is older than 59%7 then the withdrawals
are not taxed. Unqualified distributions are subject to a 10% penalty.

Now which should you contribute to? If the marginal tax rate before and after retirement is
exactly the same, then mathematically there is no difference between these accounts.
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Next, read my discussion on tax rates. Due to tax brackets, money put pretax into a 401k is
taken from the top, most expensive tax bracket. When you withdraw from your 401k, you start
again at the lowest tax brackets, which aren’t even taxed! You'’d have to withdraw enough from
your 401k (or generate enough income overall) to reach the same tax bracket again for the marginal
tax rates to be the same. Otherwise, your tax rate when you withdraw from your account will be
lower during retirement.

With a regular 401k, you can avoid state income tax. You may work in a high paying state
that also has high taxes (California, New York, etc) but you can retire in a cheaper state with no
state income tax. Then withdrawing from your 401k helps you dodge those state income taxes in
retirement.

You can also rollover a 401k to a traditional IRA if you leave your firm. You can convert the
traditional IRA into a Roth IRA when you feel like you are in a lower tax bracket. Thus, putting
money into a traditional IRA gives you the flexiblity to choose when you pay your taxes, versus
paying your taxes always up front. You may sink into lower tax brackets if you go back to graduate
school, or lose your job, etc. The flexibility is worth considering.

A Roth 401k is best for those with low incomes now, but much higher incomes later on. For
example, medical doctors in residency get paid much less than doctors that have finished their
residency. Thus, they should invest in their Roth 401k during residency, assuming when they retire
they will spend more money than they are making now. If you are already in a high tax bracket
and have no chance of moving down tax brackets, then a Roth 401k should be considered since you
can lock in the tax rate you have now; there is no guarantee that taxes will not go up in the future
(of course it could go down instead).

Thus, for most workers, a traditional 401k seems to be more valuable.

4.3.2 IRA/Roth Ira

The IRA (Individual Retirement Account) and Roth IRA have virtually all the same rules as their
401k counterparts, except with more rules added on.

1. Income Limits:

e tIRA: Contributions are still made pretax, but after a certain modified adjusted gross
income (MAGI), you cannot deduct contributions to your IRA from your taxes anymore.
However, you are still taxed on your contributions when you withdraw. Therefore, after
a certain income limit, there is no point to contributing to the traditional IRA.

e Roth IRA: The Roth IRA has a higher MAGI limit than the traditional IRA, but unlike
the traditional IRA, once you are above a certain income limit, your contribution limit
to the Roth IRA decreases, and after a high enough MAGI, you cannot contribute to the
Roth IRA at all.

2. Early Withdrawal:

e tIRA: The withdrawal rules are much stricter than the Roth IRA’s rules. It is still
possible, but you should tread carefully.

e Roth IRA: You can withdraw all your contributions (not earnings) early from the Roth
IRA without penalty (not that it would be a great idea).

So if you are above the income limits for the Roth IRA, are you stuck contributing to the
traditional IRA with no taxable benefits? Let me introduce the Backdoor Roth IRA.
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1. Backdoor Roth IRA

This backdoor allows high income individuals to contribute to a Roth IRA anyway. You put
money into a traditional IRA post tax, you fill out the paper work to convert the traditional
IRA to a Roth IRA, pay some taxes, and you're done. It is important not to attempt to claim
the deduction on your traditional IRA contributions, because they were converted to a Roth
IRA! You might also have to pay some taxes on the capital gains you earned while your money
was sitting in the traditional IRA when you convert.

This method is completely acceptable according to the IRS. Note that you cannot go back-
wards, you can only convert from a traditional IRA to Roth IRA. Honestly, this method only
sounds shady due to the name, but it is a logically necessary action to take to avoid paying
more taxes than you need to. A visual guide to complete a backdoor Roth IRA here! If
you are high enough income, the backdoor Roth IRA is the only way to save money in a tax
advantaged IRA.

2. Mega-Backdoor Roth IRA.

If the Backdoor Roth IRA sounded cool, wait until you hear about the Mega-Backdoor Roth
IRA conversion. Not everyone is able to conduct a mega-backdoor Roth IRA. You must:

e have a company 401k plan that allows after tax contributions.

e have a company 401k plan that allows withdrawals while you are still an employee.

The total amount your 401k allows you and your employer to contribute in total is $57,000 or
$63,500 if you are 50 or older (in 2020). The steps to do the mega-backdoor roth is as follows.

(a) Contribute up to the maximum of after-tax dollars into the 401k. Make sure these contri-
butions are not Roth 401k contributions. If your employer has contributed a match, then
you must deduct the match amount from the post-tax contributions you can contribute.

(b) Withdraw the post-tax amount into your Roth IRA. This allows you contribute up to an
extra $37,500 into your Roth IRA for tax free growth.

The Mega-Backdoor Roth conversion should only be done with high income individuals.
Again, the IRS has rubber stamped this procedure.

4.3.3 HSA

The HSA is the ultimate savings account. While initially meant for medical expenses, the rules are
flexible for it to be counted as another retirement account that is more tax friendly than the IRA or
401k retirement accounts. Only those who have high deductible health insurance plans are elligible
for an HSA account. The IRS defines a high deductible as $1,350 for individuals and $2,700 for
families.

In exchange for a high deductible, you can put your money into the HSA, and invest the funds.
Each year, you can contribute up to $3,550 for individuals and $7,100 for families, with an additional
$1,000 in catch up contributions for those over 55. These contributions are pre-tax. The growth
from invested funds is tax-free as well.

Withdrawals are very interesting. If you use the invested funds for qualified healthcare expenses,
you can withdraw the money tax-free. If you do take out money for distributions for non-medical
purposes, you pay income tax as well as a 20% penalty. Withdrawing funds for non-medical purposes
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when you are 65+ does not incur the 20% penalty, only the taxes. In this regard, it functions as an
extra IRA account. As an extra tax-advantaged investment vehicle, it is already a great account.

Even more interesting, HSA have no time limit for reimbursements. You can get a knee surgery
when you are 25, pay for it now, upload the receipt onto the HSA portal, then claim reimbursement
when you are 65. If done correctly, you just bought yourself tax free growth for 40 years. There’s
an interesting amount of things that count as qualified reimbursements, but this list changes over
time. More importantly, keep receipts of all medical transactions, because those receipts lead to tax
free growth of your investments!

This account can easily pay for all your medical expenses in retirement if handled correctly. Do
note that starting this kind of account is riskier when you are older; you have less time to grow
funds, but are more susceptible to various illnesses and health problems. You are also stuck in a
"worse" healthcare insurance plan with a higher deductible, so sudden surprises may incur bills
that far outstrip your gains. However, if you are young and relatively healthy, this account is pretty
much perfect for you.

4.3.4 529

A 529 plan allows tax free contributions and withdrawals for college related expenses. A 529 plan
is not as flexible as the HSA plan, but you can still purchase things like textbooks, computers, and
printers with 529 funds. 529 plans do not have contribution limits, but usually do not allow more
contributions than necessary to pay for an education. Withdrawing for non-educational purposes is
subject to a 10% penalty and taxes.

529 plans are state plans, so states usually give out a state tax deduction for investing in their
529 plan.

There is the concept of account holder and beneficiary. The account owner controls the funds
and the money, but the expenses withdrawn for the beneficiary are tax-free. You can change the
beneficiary at any time (i.e. child decides not to go to college, can use the funds for another chold).
Lastly, if the beneficiary recieves a scholarship, the owner can withdraw money equal to the amount
of the scholarship without penalty (there are still taxes).

You probably should not fund this before your child is born, because you cannot contribute more
than what it would take to fund an education; thus waiting til your child is born before starting to
contribute can be a prudent decision.

4.3.5 Taxable

The standard brokerage account. Your brokerage should send you tax forms every year indicating
how much you owe in taxes to the government. Beware of capital gains tax: securities held for more
than a year are taxed at 0%, 15%, or 20% based on income, while short term capital gains are taxed
at regular income levels. Long term capital gains tax is almost always less than short term capital
gains tax.

4.3.6 Asset Location

Asset location is the idea that certain securities are better off placed in a certain type of account,
be it taxable or tax-advantaged. Asset location tries to find to optimal placement of your funds to
minimize taxes.

If you like math, the Bogleheads wiki on tax-efficient fund placement is a great resource. Es-
sentially, bonds and bond funds generate many taxable events when they pay out dividends, hence
they are not tax efficient. Fixed income is taxed at your full marginal rate. By comparison, stocks
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are more tax efficient; they mostly appreciate through capital gains and only dividends are really
taxed. You are only taxed on equities if you sell them, which incurs capital gains tax. If you sell
equities after holding them more than a year, you incur long term capital gains tax, which is taxed
at your income bracket and is much cheaper than short term capital gains tax.

Because of this, you should strive to put most of your fixed income assets (bonds, REITS, etc)
in your tax-advantaged accounts, to avoid unnecessary taxes. If you have a high dividend paying
asset or fund, then should you prefer to place this asset in a tax-advantaged account as well, since
these are tax generating events as well.

How much does this affect your overall returns? According to Morningstar’s paper, optimizing
asset location generally does yield higher returns, on the order of 23 basis points after tax per year.
Thus, these strategies do not add an incredible amount of value. More recent papers have cited
that asset location value is actually lower than cited.

The simplest way to manage your asset location is to replicate the same allocation to all accounts.
If you can, place some more bonds in your tax-advantaged accounts. In the end, it probably doesn’t
matter too much, especially if we cannot predict the future; regulations, laws, and expected returns
can change as time passes.

4.4 Home Country Investment Bias and International Investing

According to Vanguard’s paper on Home Country Bias, they find that holding international equities
consist of 60% of one’s portfolio reduces volatility and increases diversification and overall returns.
Therefore, allocation to international stocks should not be trivialized. I highly recommend all
investors invest internationally.

Many investors question the necessity of investing globally. Yet ignoring global stocks would be
a huge mistake! According to Dimensional’s analysis of "the Lost Decade", the first decade of the
21st century produced mediocre returns for the S&P 500. Yet more surprisingly is that international
stocks, especially emerging markets stocks outperformed the U.S. Thus, had U.S. investors invested
more globally, they could have captured some of those returns and avoided the lost decade. The
decade following flipped the script. The U.S. entered a bull market (that just ended due partially
to COVID-19) and vastly outperformed the international equities. Its been considered China’s lost
decade due to their disappointing growth.

Thus, it is important to invest internationally and domestically, because we never know where
the growth will come from. Diversification increases returns once again while reducing risk.

Some argue that U.S. investors don’t need international exposure, since U.S. corporations have
so many global supply chains that they inherently get international exposure. There is no real
evidence to support this, and not all companies have global supply chains; this is probably only
true of large corporations. Additionally, you also miss out on growth and arbitrage opportunities
in international markets that don’t affect developed markets.

However, there are also some tax concerns. Foreign dividends are taxed at higher rates, at least
in the U.S. Therefore, it is acceptable to have a home country bias, but you should still be invested
internationally, because diversification is still a huge benefit since it reduces volatitlity and risk.

International exposure also reduces the risk that a country collapses altogether, and avoids
systemic problems in a country (take Japan’s aging inverted population and their refusal to take
immigrants). A 50/50 of home country vs international stocks split is an easy ratio to maintain
that improves expected long term returns.
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4.5 Why Dividends are Irrelevant

Many beginner investors irrationally target dividend paying companies or funds. Dividends are
not relevant to determining which stocks return more over time. There is peer-reviewed academic
evidence that investors should not have a preference dividend stocks alone.

Dividends do not come out of nowhere. They come from the company’s leftover cash. How this
is presented is that on a balance sheet, companies track their total asset values and total liabilities
and debts. This leads to the equation: Assets - Liabilties = Stockholder’s equity. When you give
out dividends, you are giving out money taken out of the stockholder’s equity and returning it to
stockholders. Because the stockholder’s equity partially determines the stock price, the stock price
will drop after dividends are paid out. This must be true as long as $1 = $1, because again dividends
do not come out of nowhere. Therefore, the value of a company drops when they give out dividends,
which makes sense because they are giving away cash they could use to invest in themselves. Ben
Felix’s videos on Dividends gives a great example.

On average, dividend growth stocks do tend to beat the market. But that is relating correlation
with causation. The fact that they give dividends is not an indicator of a good stock. It just
happens that dividend growth stocks tend to have some exposure to the profitability and investment
factors, which help explain their returns in excess of the market. But by only investing in dividend
stocks, if the profitability and investment premiums are not present for some time, then you have
reduced returns because you are not exposed to the broad market and other factors by reducing the
diversification of your investments. That is not to say that dividend funds have negative size and
value factors.

Because you pay taxes on capital gains, dividends can be seen as a forced tax event. If you
took two companies, but one gives dividends and one does not, you could have achieved the same
liquidity by selling some of your holdings in the company that didn’t give dividends; the difference
there is that you have a choice in when and how much stock you want to liquidate. Dividends are
really just a forced taxable event, since you are forced to pay taxes on those capital gains. Moreover,
therefore, to truly maximize returns, you would automatically be reinvesting dividends dividends
anyway. Focusing on dividends reduces diversification and increases risk.

Dividends feel emotionally good. Getting cash always feels great. But mathematically they
make no difference. Therefore, investors should not prefer dividend growing stocks.

4.6 Downside Protection and Investment Hedges

Downside protection sounds great. Protect your portfolio from a crash! Financial markets are
volatile in the short term, but in the long term, riskier assets (stocks) have outperformed risk-free
assets. Therefore, in the short term, declines in your portfolio are temporary.

With that in mind, downside protection only really protects you against temporary downturns.
Note that "temporary" may be a few years or even a d