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Abstract

Exchange Traded Funds have democratized investing by opening up investment strategies and entire asset classes that have 
historically been accessible only to the largest and most sophisticated investors to retail investors. While the USD 3.4 Trillion ETF 
market offers a plethora of investment options, it is difficult for an average investor to choose among 2200+ ETFs. For an average 
investor this creates a ‘paradox of choice’.

The objective of this white paper is to highlight the methodology used by us, at Kristal.AI, to help investors make better investment 
decisions. We have developed a Kristal ETF Score in which we scan through the entire universe of 2200+ US ETFs. This shortlist has 
helped investors save time and effort when investing in ETFs.
Through this paper, we have explained how Kristal ETF score is calculated to help our readers better understand the decision-making 
process and have complete understanding on how their portfolio is shaped.
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Background

Number of Exchange Traded Funds 
have exponentially grown in the 
past two decades from one fund in 
1993 to more than 2200 funds in 
2019. The growing popularity of 
ETFs and their meteoric rise can be 
attributed to their lower fees and 
greater price transparency. While 
fees and liquidity are big reasons for 
the tremendous success of ETFs, 
another major reason is that they 
have democratized investments and 
opened up asset classes not 
previously accessible to retail 
investors.
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While ETFs have been very popular since their 
launch in 1993 but Assets Under Management 
snowballed post 2008 Global Financial Crisis. 
Even financial institutions like hedge funds, 
pension funds and insurance companies began 
parking money in ETFs due to their high liquidity. 
Retails investors, in ETFs, found a way to invest 
in not only in index based strategies but 
sophisticated investment strategies at low cost. 
This lure of ETFs has driven them to a market of 
over USD 5 Trillion globally. Over 70% of this 
market is dominated by the United States 
providing the largest market for ETFs.



Solution 
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High level solution

In order to find the highest performing funds from the entire universe of US ETFs, we first classify the ETFs into two broad asset 
classes - Equity and Fixed Income and follow different approaches for selecting the best ones in both asset classes. 

Under Fixed Income, we make the choice from a pool of UCITs.

Under Equity, we identify certain qualitative and quantitative factors which determine the performance of a ETF. By giving 
optimum weightages of each considered factor we come up with a Kristal ETF score which serves as a proxy for the quality of an 
ETF. This score is updated on a quarterly basis and the following steps are followed:

Step 1: Categorising all US ETFs into categories based on database from ETFdb.com and assigning relevant benchmark to each 
category. Filter out ETFs with AUM of  less than 500 million USD, and that are inverse and leveraged..

Step 2: Identifying and assessing the qualitative and quantitative parameters and assigning percentile ranks  to each ETF based 
on their performance against the benchmark. 

Step 3: Percentile rank of each parameter is then converted into a score and optimum weightages are identified for each 
parameter. Based on this weightage, a composite score (out of 10) is assigned to each ETF.

Step 4: The composite score is later normalised on a scale of 5 for better comprehension. 

Step 5: Testing the validity of the score.
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Solution details - Fixed 
Income

People like to hold Fixed Income instruments in their portfolio for 
two major reasons:

1. Capital preservation
2. Steady source of income in the form of coupon 

payments

In addition, they like to reap the benefits of diversification by 
holding fixed-income instruments in their portfolio as they are 
generally negatively correlated with equities.

Bond ETFs are no different, with most ETFs distributing coupons 
in the form of dividends on a monthly basis. 

As most of our clientele comprises non-US citizens, there is an 
important element of withholding tax that comes into play. 
Withholding tax is a tax on interest or dividends paid by non-US 
citizens and is capable of eating into returns in a significant way. 

Therefore, we like to take Fixed Income exposure via Irish domiciled 
ETFs or UCITs (Undertakings for Collective Investments in Transferable 
Securities).

The US has various income tax treaties with countries in order to avoid 
double taxation of the same income and to prevent tax evasion. In 
particular, there is a US-Ireland tax treaty that reduces withholding tax 
from the standard 30% to 15% in case of equity ETFs and from 30% to 
0% in case of Bond ETFs.

We choose UCITs covering the major areas of the bond universe:
1. US Government debt (short / intermediate / long term securities)
2. Developed markets sovereign debt
3. Emerging markets sovereign debt
4. Investment grade corporate debt
5. High yielding corporate debt

These are evaluated for their AUMs, expense ratios in comparison to 
their US counterparts. In addition, we evaluate the bid-ask spreads and 
volume traded for liquidity purposes. Liquidity is given utmost weightage 
while selecting UCITs as ETF holdings, management and other 
characteristics are quite similar to their respective US equivalent ETFs. 



Below is a list of some Irish domiciled ETFs available on the Kristal platform for investment:



Step 1 - Categorising all US ETFs into categories based on database 
from ETFdb.com and assigning relevant benchmark to each 
category.
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Solution details - Equity

A detailed explanation of the four steps mentioned in high-level solution 
above:

The starting point is a database of 2200+ ETFs traded on the US 
exchange, from which we filter out ETFs that :

1.have AUM of <500 Million USD
2. where the strategy style is inverse
3. use leverage
4. belong to sectors like water , building and construction etc

Thereafter, every ETF is assigned an appropriate category based 
on extensive research on its underlying indices and compositions.
Each category is thereafter assigned a benchmark, which is 
essentially a point of reference that helps one to assess the 
performance of an ETF against its peers and the market.

Following are the benchmarks we have used for our analysis :



Step 2 - Identifying and assessing the qualitative and quantitative 
parameters and assigning percentile ranks  to each ETF based on 
their performance against the benchmark. 
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A. Quantitative factors

1. Alpha : the higher, the better

Alpha is defined as the excess of net fund returns over benchmark 
returns in the same period. We use the following formula to 
calculate Alpha:

Alpha n = (Annualised Mean Daily Return over n time period) 

Fund - (Annualised Mean Daily Return over n time period) 

Benchmark - (Expense Ratio) Fund * n

To calculate Annualised Mean Returns over the n time periods, we 
use daily returns as it captures daily movements (in either 
directions) and is be a better indicator of the expected returns.

Therefore, if:

Alpha >0, fund is outperforming the benchmark;
Alpha <0, fund is underperforming vis-a-vis the benchmark.

The individual returns of a fund convey half a story, as it is the alpha that 
highlights its true worth. Selection of the right benchmark, hence, is a 
vital part of the process because it helps one draw the right comparisons. 
We calculate alpha for the fund over different time horizons - 1 year, 2 
years, 3 years, and 5 years, with weightages to the same in proportions 
that are in an ascending order. This is done to reward funds that have 
displayed consistency. 

2. Sharpe Ratio : the higher, the better

Sharpe Ratio is defined as the net excess return earned by the fund over 
the risk-free rate, per unit of risk taken (measured by the standard 
deviation of daily fund net returns). It helps to evaluate the risk-reward 
profile of every fund, measuring if the fund is compensating the investor 
well enough for the risk taken by the investor. Like Alpha, Sharpe Ratios 
over different time horizons - 1 year, 2 years, 3 years, and 5 years are 
calculated with higher weightages given to performance over longer 
durations, to reward for consistency.
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5. Number Of Positive Months : the higher, the better

Investors like preservation of capital and steady returns. The total 
number of positive months returns over a 5-year horizon are 
counted and funds with a higher number of positive returns are 
rewarded as they exhibit a higher likelihood of steadiness. 

6. Dividend Yield: the higher, the better

High dividends don’t harm anyone. Dividend Yield is the ratio of 
dividends of a company to its share price. The higher the dividends 
relative to share price, the higher the Dividend Yield. This parameter 
rewards high dividend paying companies.

3. Maximum Drawdown : the lower, the better

Maximum Drawdown measures the peak-trough decline (decline from the 
highest high to the lowest low before a newer high is attained) and is 
expressed as a percentage of the peak. It shows how long it takes for the 
fund to recover its losses after it falls from its previous highs. Funds that 
are able to recover faster (lower drawdowns) are considered better than 
funds which take longer (higher drawdowns). We evaluate Maximum 
Drawdowns over a 5-year horizon.

4. Sortino Ratio : the higher, the better

Well, who would ever like to be a part of a sinking ship? Sortino Ratio is the 
net excess return earned by the fund over the risk-free rate over its 
downside deviation (standard deviation of negative returns). It helps to 
evaluate the degree to which the Fund Manager has been successful in 
correctly capping downside volatility and put forth reasonable returns. We 
evaluate Sortino Ratios for the fund over a 5-year horizon.
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B.Qualitative factors

1. Assets Under Management (AUM) :

AUM is the total market value of assets that the fund manages 
on behalf of investors. AUM is a fair indicator of the size and 
success of a fund house, and instills great confidence in the 
minds of the investors before they choose to invest. 

2. Percentage in Top 10 Holdings:

This parameter tracks the percentage of fund’s total portfolio in 
top 10 holdings. This measure is an indicator of the level of 
diversification of a portfolio and the conviction of portfolio 
manager in top holdings.

3. Volume Traded:

The average traded volume of an ETF gives an indication of its 
liquidity. As a general rule of thumb, it’s better to have a more 
liquid ETF as it will be easier to buy and sell.



A percentile rank score (on a scale of 0-100) is given to every ETF in 
every category, and against every ETF parameter. 

The following are the percentile slabs and their respective scores:

After every ETF has been scored against all parameters, a Composite 
Score (out of 10) is calculated using a formula. The formula to calculate 
the Composite Score is as follows:

 Composite Score (out of 10) = i(i)f(i) ;

  f(i) denotes the ETF parameter,
  i(i)denotes the weights assigned to the ETF parameter
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Step 3: Percentile rank of each parameter is then converted into a 
score and optimum weightages are identified for each parameter. 
Based on this weightage, a composite score (out of 10) is assigned 
to each ETF.

(expense ratios of ETFs are charged to ETF returns and accounted for there)

Quantitative

Alpha - 1y 2.00%

Alpha - 2y 4.00%

Alpha - 3y 6.00%

Alpha - 5y 8.00%

SR - 1y 2.00%

SR - 2y 4.00%

SR - 3y 6.00%

SR - 5y 8.00%

Maximum Drawdown 

(5y period) 12.50%

Sortino Ratio 7.50%

No. Of Positive Months 2.50%

Dividend Yield 7.50%

Qualitative

AUM 15.00%

% in Top 10 

holdings 10.00%

Volume Traded 5.00%

Here is a summary of all the fund parameters and the fund parameter weights:



To normalise the Composite Scores on a scale of 5, for better comprehension, a percentile rank of the 
Composite Score is again calculated and multiplied by 5.

Kristal ETF Score (out of 5) = Composite Score percentile rank * 5
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Step 4 : Normalising the composite score 

 Equity ETFs Kristal ETF scores  at a glance



To test the validity of our scores, we tried 
a common machine learning approach by 
splitting our mutual funds data set into 
training and test - with 2013-2017 being 
the training period and 2018 being the 
test period. We tracked the performance 
of the ETFs with Kristal ETF Score > 4.
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Step 5 : Testing the validity of the score

1. Equity - Global Equities



To test the validity of our scores, we tried 
a common machine learning approach by 
splitting our mutual funds data set into 
training and test - with 2013-2017 being 
the training period and 2018 being the 
test period. We tracked the performance 
of the ETFs with Kristal ETF Score > 4.
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2.  Equity - Large Cap Growth Equities



To test the validity of our scores, we tried 
a common machine learning approach by 
splitting our mutual funds data set into 
training and test - with 2013-2017 being 
the training period and 2018 being the 
test period. We tracked the performance 
of the ETFs with Kristal ETF Score > 4.
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3.  Equity - Technology Equities



Let’s consider the category “Large Cap Growth Equities”, benchmarked against the S&P 500 Total Return Index, under which we have evaluated a total of 53 
ETFs.
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Application of the Kristal ranking methodology 
to ‘Large Cap Growth Equities’ category

Step 1 

Following are some charts that show 
the distribution of some of the 
qualitative/quantitative parameters 
mentioned above for 11 ETFs with 
different Kristal ETF Scores: namely the 
Alpha generated by all the funds over 
a period of 1, 2, 3, and 5 years. 
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Similarly, we can plot the distribution 
of other metrics like Sharpe Ratios, 
Drawdowns, and so on. What’s key to 
note here is how these charts help to 
understand the percentile score (Step 
2).
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Step 2 

From the AUM distribution, for example, it is clear that SPY 
would feature in the top 10th percentile as its AUM is 
more than that of any other ETF in this category (21180 
Cr). Similarly, MTUM would come under the top 10th 
percentile when it comes to Five Year Alpha. 

Step 3

Based on the percentile scores, we now assign a composite 
score out of 10 to each fund. Taking all parameters into 
consideration, the composite score for SPY is 7.17, and its 
composite score percentile rank is 92%. The score for MTUM is 
6.92 and it has a composite score percentile rank of 89%.

Step 4

Next step is to normalise the score out of 5. As mentioned above, we will use the following formula : 

Kristal ETF Score (out of 5) = Composite Score percentile rank * 5
For,

● SPY, the Kristal ETF score is  0.92 * 5 = 4.62
● MTUM, The Kristal ETF score is 0.89* 5 = 4.43

However, let’s take a look at the Kristal MF Score for all the 11  ETFs. We see VOO at the top with a score of 5/5, SPYG and SPY with scores of 4.8 and 
4.6 respectively. (image below).
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Step 5

The composite score for all 12 funds in each category is then tested with 2013-2017 being the training period and 2018 being the test 
period. 



There are multiple companies that follow different methods to shortlist ETFs  under each category. 

Kristal.AI fares better due to the following 3 reasons:

Scientific Approach

As mentioned above, we conduct an exhaustive analysis of 
multiple quantitative parameters and assign weightage to 
these parameters based on their relevance in influencing an 
ETFs performance. Ours is a purely logic-based process 
backed by rigorous calculations.We use both long-term 
performance (going back  5 years) and daily returns to  track 
a ETFs up / down-movements . This gives more accurate 
analysis than just tracking weekly or monthly returns. 

Why is the Kristal ETF Score reliable?
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Artistic  Approach

It is important to understand that looking only at the numbers 
will never give an investor a clear picture of the performance 
of the ETF. To a very large extent it depends on qualitative 
factors like the AUM of the ETF, the percentage in top 10 
holdings to understand if the investor is putting all his eggs in 
one basket , liquidity and volumes.



Snapshot of shortlisted funds vs. benchmark funds
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01    |    Kristal ETF Score is the most accurate way to identify the best funds in the 
market. We could have stopped at this, but since we are in the business of providing 
the best financial solutions to our clients, we decided to integrate this logic into 
Kristal.AI’s proprietary algorithm as well. This helps our algorithm provide 
customized financial advice to clients on our investing platform as well. 

02    |    Clients can run Kristal.AI’s proprietary financial advisory algorithm (which is 
created using the Black Litterman Model for asset allocation, and to maximise 
investor happiness ) to receive recommendations best suited for their risk profile, 
investment time horizon, and investment objectives, while using our platform. 

Extension to Advisory Algorithm

kristal.ai



Conclusion

0
1 

0
2 

The logic developed by the team at 
Kristal.AI has been impactful to cut through 
the choice paralysis of Exchange Traded 
Funds.. Months of research and 
understanding of the entire palette of ETFs 
has developed into a thorough 
comprehensive model.

Additionally, we have successfully integrated 
our model into an algorithm which has the 
capability to not only shortlist the top funds but 
create a customized investment plan for the 
user. We envision a world where the 
investor feels empowered and confident to 
make investments by himself. 
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