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SmartPort Financial Analysis Tools

Installation Instructions

The SmartPortTools add-in is designed to run with Microsoft® Excel™ 2013 and higher.
Take the SmartPortTools.xlam file and save it in the folder:

C:\Program Files\Microsoft Office 15\root\officel5\Library\Analysis

Earlier versions of Excel will use Office 12, etc. If this is an upgrade, first delete any
previous version.

Open a new MS Excel™ spreadsheet and H

click on the File Button. Wm PAGE LA

alls
= }f- Cut

41

Talilr

Click on Excel Options from the left hand

menu list to open the Excel Options dialog

box.

Uuick Access | oolbar

Add-Ins ﬁ U

Description:  Provides d

Select Add-Ins from the left hand
navigation bar ...

is tools for statist

and then select Manage: Excel Addins from
the bottom combo box and press Go... -
the Add-Ins dialog box will appear. Manage: | Excel Add-ins

The selection Smartporttools will already be Add-Ins ?
in the list. Click on the option box to select

this add-in and click on OK. The functions || 5o 22e

. . . . [+] Analysis ToolPak
in the add-in are now available for use in [V] Analysis ToolPak - VBA

Excel or VBA. Type =SP_ALL() in a blank Euro Currency Tools Cancel
square to test if the functions are working. AR

If you are sharing Excel files with another S
user, make sure their installation of the Automation, .,

xlam file matches yours. Then your function
references will work without difficulty. If for

some reason, you see #NAME? where you smartPortTools

hav_e a_n SP fl:]nCtIOI’l feference, USGI the Provides over 50 additional risk/reward ratio
“Edit Links” dialogue in Excel to point to functions, including comprehensive drawdown
your copy of the xlam file ZIL T ETE RS

You can save the Example SmartPortTools Functions.xlIsx file to your favorite Excel
directory. When you open it, the functions will link themselves to the new add-in. Save
the User Guide in a convenient folder for quick reference.

For further information or support visit www.SmartPortTools.com Page 4 of 69
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General Comments

The VBA name for the xlam project is RiskAnalysis. (You need to know this if you are
going to use any of the SmartPortTools add-in functions from within VBA — alternatively

)(-Jﬁr*
B o E

you can mark it as included on the
References List in VBA (Tools >
References) where it also is listed as
RiskAnalysis).

When you enter a SmartPortTools
function into an Excel spreadsheet,
you have some help if you click on
the fx symbol in the formula bar. You
can also scan all the functions
through the fx symbol in the tool bar if
you first select a blank cell- look in
the User Defined category — all the
SmartPort-Tools functions are listed
there with descriptive help text.

Return ranges can contain blanks or
cells that evaluate to “. The functions
treat these cells as containing zero.

Rizk-fr

Investn|
Retur|

-0.

Insert Function E]@

Search for a function:

Type & brief description of what vou wank to do and then &0
click Go

Or select a category: |User Defined j

Select a function; \‘

5P _PeriodLookup j
SP_Profit_To_Loss

R R List
SP_SDev
SP_Rel_Sharpe_G{T5Range,BMRange,RFRRange,FreqFactor)

Gzeometric Relative Sharpe Ratio of a time series over the benchmark.
BenchMark returns must be the same freq and duration as the time series,
RiskFree Rate can be a single walue, or a series, FreqFactor is optional and

Help on this function OF | Cancel |

Terminology used throughout this user guide

The frequency of a single return refers to the frequency of the time series to which the
return belongs which can be monthly, weekly, or daily etc.

A period relates to the frequency of the data. For example, if the frequency of returns is
monthly then 1 period is 1 month; if the frequency of returns is daily then a period is 1
day etc. The term “A Period” or “One Period” is used to refer to e.g. 1 month or 1 day,
the term “Periods” is used to refer to e.g. multiple months, multiple days and the term
Entire-Period is used to refer to the entire time-period spanned by the investment
returns. The term duration is used to refer to an amount of time consisting of more than
one period when used in the context of time series.

The word function will be used to describe a SmartPortTools function. An example of a
SmartPortTools function is =SP_Down_DeVv(TS, MAR, "DtoW")

A function has arguments. For example, in the function = SP_Down_Dev(TS, MAR,
"DtoW") TS, MAR and "DtoW" are the 3 arguments of the SP_Down_Dev function.
Arguments provide the input data into a function (for example the range containing the
returns or dates or a parameter to specify what output you need from the function, such
as a statistic from the drawdown analysis). A range can be specified directly as e.g.
C12:C98 or you can name the range e.g. TSRange.

The returns entered into a function can be of any frequency: Daily, Weekly, Monthly etc
or any user-chosen frequency. Be sure to have all elements of a function using the

same frequency where appropriate.

For further information or support visit www.SmartPortTools.com Page 5 of 69
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A formula describes an algebraic formula that is used as the basis of a SmartPortTools
Function. An example of an algebraic formula is:

The formulas in this user guide follow standard notation:

ri is areturnin atime series, I is the mean of all the returns, estimated by calculating
the average of the returns in the time series

b is a return in a benchmark time series, b is the mean of all the benchmark returns,
estimated by calculating the average of the returns in the benchmark time series

li is areturnin a risk-free rate series, or

RF if a single risk free rate is used

MAR is the minimum acceptable rate

N is the number of periods (or returns) in the time series

K is the FregFactor which is the scaling conversion factor for statistics calculated using
one period to convert them into the same statistic for a higher or lower period, e.g. a
weekly rate is used to calculate the average weekly return, which is then converted
into a monthly average return and output as the function value.

For further information or support visit www.SmartPortTools.com Page 6 of 69
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Upscaling and downscaling using the Frequency Factor

The Frequency Factor (FregFactor) allows you to input data at one frequency into a
SmartPortTools function and using the FreqgFactor scaling conversion factor compute a
statistic at a different frequency. If you move from a lower period to a higher period, e.g.
weekly to quarterly, this is referred to as upscaling. If you move from a higher period to
a lower one, e.g. monthly to daily, you are downscaling.

FregFactor as a text value

Consider the general formula for Standard Deviation, with which you want to input
weekly returns and compute a quarterly standard deviation:

In this formula, K is the scaling frequency factor. This formula can be calculated by
using the following SmartPortTools function:

=SP_SDev(TimeSeriesRange, FregFactor)

In this function, the FreqFactor argument can take a text value such as (in this example)
“WtoQ” (Weekly to Quarterly). The text value is converted by the function into the
appropriate conversion factor value (13.045 — see the table below). The FreqFactor
argument is case insensitive — you can type “wtoQ” or “WToQ” to get the same result.

This table shows the default constant values of K for all of the possible FregFactor text
values. The numbers are derived from the average number of smaller periods in the
larger period over a hundred years. In this table D = Business Days.

D” w” M?” Q” A”
“Dto 1 4828 20.991 62.973 251.893
“Wto 1 4.348 13.045 52.179
“Mto 1 3 12
“Qto 1 4
“Ato 1

An example of the use of the factor is =SP_SDev(C12:C98, “WtoQ”) where C12:C98
represents the range where the monthly returns are stored and the FregFactor text
value is “WtoQ”.

The FreqFactor used to compute returns over the entire period

For the two cumulative return functions only, if the FregFactor argument is set to “P”
then a return for the entire period is calculated.

FregFactor as a numerical value

In addition to being able to specify a text value for the FreqFactor argument in a
SmartPortTools function, you can also directly input a numerical value of K as the

For further information or support visit www.SmartPortTools.com Page 7 of 69
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FregFactor argument in a SmartPortTools function. This allows you to use any
frequency conversion you want to upscale a statistic or in the rare case where you want
to downscale a statistic (and for this case you would use the inverse of the upscaling
factor).

In the case of downscaling from monthly to a weekly frequency, a suitable value for the
FregFactor constant would be 0.23 since there are approximately 0.23 months in 1
week. You cannot use “MtoW?” for the FregFactor argument since this is undefined in
the table.

To illustrate the use of a numerical value for the FreqFactor argument, suppose you
prefer to use exactly 13 weeks per quarter (rather than 13.044 which is the default used
by SmartPortTools). You can type in the function =SP_SDev(C12:C40,13) and now the
formula used by SmartPortTools would be:

This functionality is useful if:

1 you wish to use an unusual frequency of input data (say every 4 months data)

1 you wish to provide a statistic expressed at an unusual frequency (say a 4-monthly

standard deviation)

you wish to downscale a statistic to a lower frequency.

you wish to choose how many e.g. weeks are contained in e.g. a month rather than

using the SmartPortTools default numbers

1 you have calendar days, not business days as your return stream. Use these factors
for calendar days:

1
1

‘ BD wW M Q Year
Days to ‘ 1 7 30.438 91.312 365.25
The FreqgFactor argument is optional

If the FregFactor argument is omitted altogether in a SmartPortTools function,
SmartPortTools will use the value of 1 for the frequency factor constant K. Also,
choosing the FreqFactor argument to be “DtoD” or “WtoW?” etc results in the value of 1
for K. By default if the FreqFactor argument is omitted, the function will compute a
statistic whose frequency is the same as the frequency of the investment returns.

Comprehensive examples on the use of FreqgFactor are shown in the Example
Spreadsheet in the FregFactor tab provided.

Many of the functions provided by SmartPortTools support FreqFactor. If a function
does so, it will display the FreqFactor argument at the top of its description in this user
guide — in blue because it is optional:

=SP_Cum_Ret_A(Returns, FregFactor)

For further information or support visit www.SmartPortTools.com Page 8 of 69
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Typing the SmartPortTools functions into Excel
The SmartPortTools functions all follow the same format:

=SP_FUNC_NAME_X(ARG1, ARG2, ARGn, OptionalArg)

All SmartPortTools functions start with =SP__ (SP and the underscore character) and
then the function mnemonic. Some functions have an additional modifier (X) to indicate
arithmetic (X=A) or geometric (X=G) calculations. The brackets are mandatory whether
or not there are any arguments.

The function name or the arguments are not case sensitive. Sp_Func_Name_g will
work just as well.

The arguments are either ranges or values as specified in the function descriptions
below.

Ranges can be any valid way to define a range in Excel: a single cell (e.g. B15), a range
of cells (e.g. B15:B156), a named range (e.g. TimeSeries), or an Offset or Indirect
function that returns a valid range. Range names must meet Excel naming standards.

Values can be text or numeric. If they are text then they must be enclosed in quotation
marks, e.g. “WtoM”, “P”, or a range that contains the text value. If they are values, then
only the numeric value is entered with no quotation marks, a named range which
contains the numeric values, or an Offset or Indirect function to the numeric value.

Optional arguments (in blue font) can be entirely left out, you do not need to add
additional commas to indicate a missing argument since they are always at the end of
the argument list.

Here are some examples of valid functions:

=sp_all()

=SP_HMA(A1:A55, 10)

=SP_Sharpe_G(TSReturns, Q47, “DtoM”)

=SP_Sharpe_a(TSReturns, Q47)

=SP_CUM_RET_A(Offset (C87,1,0,Months,1),"MtoA")

=SP_Av_Gain_A(InputRange)

=SP_PeriodLookup(DateRangel, “Adj”)
=SP_MaxDD(OFFSET(C87,1,0,Months,1),OFFSET($B$87,1,0,Months,1),"DD_Perc")

=SP_Hma(Range,INDEX(Summary!$A$1:$AV$178, ROW(), MATCH(BI$1,Summary!$A
$1:3AV$1,0))

For further information or support visit www.SmartPortTools.com Page 9 of 69
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SmartPort Financial Analysis Tools
Function Descriptions

Arithmetically Compounded Return
=SP_Cum_Ret_A(Returns, FregFactor)

The return on an investment is the ratio of money gained or lost (realized or unrealized)
on an investment relative to the amount of money invested expressed as a percent.
Total Return includes dividends or other payouts (which could materialize after the
associated time period for that payout). You determine which type of return is available
for the function.

The general formula for this function is:
K <,

;F;
g —
Fi

There are 2 arguments to this function:
1. the range of investment returns
2. the optional FregFactor argument.

For this return function, the FreqFactor can be a text mnemonic such as “DtoM”, a
numeric value, or “P” to calculate returns over the entire period.

For further information or support visit www.SmartPortTools.com Page 10 of 69
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Geometrically Compounded Return
=SP_Cum_Ret G(Returns, FregFactor)

The return on an investment is the ratio of money gained or lost (unrealized) on an
investment relative to the amount of money invested expressed as a percent. Total
Return includes dividends or other payouts (which could materialize after the associated
time period for that payout). You determine which type of return is available for the
function.

The general formula for this function is:

i

[TTa+m]" -1

There are 2 arguments to this function:
1. the range of investment returns
2. the optional FregFactor argument.

For this return function, the FreqFactor can be a text mnemonic such as “DtoM”, a
numeric value, or “P” to calculate returns over the entire period.

For further information or support visit www.SmartPortTools.com Page 11 of 69
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Arithmetic Sharpe Ratio
=SP_Sharpe_A(Returns, RF, FregFactor)

The Sharpe Ratio measures risk adjusted returns relative to the risk-free rate.

The general formula for this function where RF (the risk-free rate) is input as a single
value is:

_ ~Xm— RF
VK

If the risk-free rate RF is input as a series (still at the same frequency as ;) then the
general formula is:

— %E(Ti - '[i)
VK

Z((‘-‘”f— m—ﬁ)z

n—1

There are 3 arguments to this function:

1. the range of investment returns

2. this can be either a single risk-free-rate return, or a time-series of risk-free-rate
returns. The frequency of the risk-free-rate must be the same as the frequency of the
investment returns

3. the optional FreqFactor argument. For this function, the FregFactor can be a text
mnemonic such as “DtoM”, or a numeric value.

If the investment returns are e.g. daily, and if the risk-free rate is input as a single return,
this return must be a daily risk-free rate; if the risk-free rates are input as a series of
returns, this series must be a daily series.

Note that if the risk-free rate is a constant, the variance of the differential is equal to the
variance of the investment return itself.

These definitions were proposed by William Sharpe in 1994,

For further information or support visit www.SmartPortTools.com Page 12 of 69
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Geometric Sharpe Ratio
=SP_Sharpe_G(Returns, RF, FregFactor)

The Sharpe Ratio measures risk adjusted returns relative to the risk-free rate.

The general formula for this function where RF (the risk-free rate) is input as a single
value is:

{11+ r — RF)}n — 1

\E Z(Ti - 37)2

n-—1

If the risk-free rate RF is input as a series (still at the same frequency as I;) then the
general formula is:

K
I+ n — i — 1
2((ri-10- D)

n—1

VK

There are 3 arguments to this function:

1. the range of investment returns

2. this can be either a single risk-free-rate return, or a time-series of risk-free-rate
returns. The frequency of the risk-free-rate must be the same as the frequency of the
investment returns

3. the optional FreqgFactor argument. For this function, the FregFactor can be a text
mnemonic such as “DtoM”, or a numeric value.

If the investment returns are e.g. daily, and if the risk-free rate is input as a single return,
this return must be a daily risk-free rate; if the risk-free rates are input as a series of
returns, this series must be a daily series.

Though this function is not what William Sharpe actually proposed, some analysts
prefer the geometric calculation.

For further information or support visit www.SmartPortTools.com Page 13 of 69
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Arithmetic Relative Sharpe Ratio
=SP_RSR_A(Returns, Benchmark, RF)

The Relative Sharpe Ratio is the ratio of the Sharpe Ratio of the investment to the
Sharpe Ratio of the benchmark.

This function computes the ratio of the arithmetic Sharpe ratios for the Returns range
and the Benchmark range.

SP_Sharpe A(Returns, RF)
SP_Sharpe_A(Benchmark, RF)

There are 3 arguments to this function:

1. the range of investment returns

2. the range of benchmark returns

3. this can be either a single risk-free-rate return, or a time-series of risk-free-rate
returns. The frequency of the risk-free-rate must be the same as the frequency of the
investment returns.

The frequency of the risk-free-rate returns and the benchmark returns must be the same
as the frequency of the investment returns. Only one risk free rate or range is applied to
both the target series and the benchmark.

Since the FreqgFactor constants cancel out in the formula, they are not included as
arguments.

For further information or support visit www.SmartPortTools.com Page 14 of 69
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Geometric Relative Sharpe Ratio
=SP_RSR_G(Returns, Benchmark, RF)

In the SmartPortTools functions, the definition for the Relative Sharpe Ratio is the ratio
of the Sharpe Ratio of the investment to the Sharpe Ratio of the benchmark.

The general formula for this function where RF (the risk-free rate) is input as a single
value is:

This function computes the ratio of the geometric Sharpe ratios for the Returns range
and the Benchmark range.

SP_Sharpe_G(Returns, RF)
SP_Sharpe G(Benchmark, RF)

There are 4 arguments to this function:

1. the range of investment returns

2. the range of benchmark returns

3. this can be either a single risk-free-rate return, or a time-series of risk-free-rate
returns. The frequency of the risk-free-rate must be the same as the frequency of the
investment returns

4. the optional FreqFactor argument. For this function, the FregFactor can be a text
mnemonic such as “DtoM”, or a numeric value.

The frequency of the risk-free-rate returns, the benchmark returns and the risk-free rate
or series must be the same as the frequency of the investment returns.

There is only one risk free rate or range for both the target series and the benchmark.

The Sharpe Relative Ratio uses geometric compounding. This is not the standard way
to calculate a Sharpe Ratio. See the Arithmetic Relative Sharpe Ratio as an alternative.

Since the FreqFactor constants cancel out in the formula, they are not included as
arguments.

For further information or support visit www.SmartPortTools.com Page 15 of 69
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Modigliani Measure
=SP_MM(Returns, Benchmark, RF, FreqFactor)

For a fund with any given risk and return, the Modigliani measure is equivalent to the
excess return the fund would have achieved if it had the same risk as the benchmark
index.

The general formula for this function where RF (the risk-free rate) is input as a single
value is:

2

}:(b -b)
“K( T — RF N n-1
X(r—7)2

If the risk-free rate RF is input as a series (still at the same frequency as ;) then the
general formula is:

%]

)j{b -b)

There are 4 arguments to this function:

1. the range of investment returns

2. the range of benchmark returns

3. this can be either a single risk-free-rate return, or a time-series of risk-free-rate
returns. The frequency of the risk-free-rate must be the same as the frequency of the
investment returns

4. the optional FreqFactor argument. For this function, the FregFactor can be a text
mnemonic such as “DtoM”, or a numeric value.
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Standard Deviation
=SP_SDev(Returns, FreqFactor)

Standard deviation measures the “spread” of returns about their mean (assuming a
“‘normal” distribution).

The general formula for this function is:

There are 2 arguments to this function:

1. the range of investment returns

2. the optional FregFactor argument. For this function, the FregFactor can be a text
mnemonic such as “DtoM”, or a numeric value.

This function uses the formula for an unbiased estimator of Standard Deviation which
involves division by n-1 and not by n.
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Gain Deviation
=SP_Gain_Dev(Returns, FregFactor)

This function calculates a figure that is similar to standard deviation. It only considers
returns if they are positive and compares these returns to the Arithmetic Average Gain.

The general formula for this function is:

< I [J; — Arithemetic Average Gain )if #; :‘G-!_
-J'JR_’ - ]_ Dif 3, <0 ]
T:-l{frr.i_*ﬂ N
= 10if =<0

(ifrz0)

1| =lown<o
: 5. lif ;20

= 10if 1, <0 |

g

1 | 0if r, <0 |

K L= L U |
VK < 1520
= ]_ﬂr_ﬁ; <0

There are 2 arguments to this function:
1. the range of investment returns

2. the optional FregFactor argument. For this function, the FreqFactor can be a text
mnemonic such as “DtoM”, or a numeric value.
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Loss Deviation
=SP_Loss Dev(Returns, FregFactor)

This function calculates a figure that is similar to standard deviation. It only considers
returns if they are negative and compares these returns to the Arithmetic Average Loss.

The general formula for this function is:

(1, — Arithemtic Average Loss )if i, <0

E'
P i

Oif 1,20
‘}_,_,..lrl'.lr'.i; < i}
= 0if 5,20
I (rifr <0 ]
it 20 |
¥ _# ffr: . |:|
E ’ T_li‘:fl;-::ﬂ n [
_ = 10ifr,z0 |
0if 1,20 [
N M ]
< ] lif <0
— |_Gq'_f'4; =0

There are 2 arguments to this function:

1. the range of investment returns
2. the optional FregFactor argument. For this function, the FreqFactor can be a text

mnemonic such as “DtoM”, or a numeric value.
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Downside Deviation
=SP_Down_Dev(Returns, MAR, FregFactor)

This function calculates a figure that is similar to standard deviation. It only considers
returns if they are below the MAR or Minimum Acceptable Return.

The general formula for this function is:

< (T (; = MAR)if (r; - MAR) <07’

— | 0if (r, —MAR) =0 ]

JK

There are 3 arguments to this function:

1. the range of investment returns

2. the single value for the Minimum Acceptable Return

3. the optional FreqFactor argument. For this function, the FreqgFactor can be a text
mnemonic such as “DtoM”, or a numeric value.

Fi

The frequency of the MAR must be the same as the frequency of the investment
returns.

The FreqFactor argument (upscaling) strictly speaking does not apply to the Downside
Deviation because the MAR is defined over a fixed period. However some analysts
want the opportunity to annualize the statistic.
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Semi Deviation
=SP_Semi_Dev(Returns, FregFactor)

This function calculates a figure that is similar to standard deviation. It only considers
returns if they are below the Arithmetic Average Return

The general formula for this function is:

I =P (1, -7) < 07’
i YJ'ljf(j_j'Tj < G ) _l

There are 2 arguments to this function:

1. the range of investment returns

2. the optional FregFactor argument. For this function, the FreqFactor can be a text
mnemonic such as “DtoM”, or a numeric value.
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Maximum Drawdown
=SP_MaxDD(Returns, DateRange, OutputChoice)

Maximum drawdown measures the geometrically compounded return over the duration
within the data that has the largest negative cumulative return. It returns one of a
number of possible statistics depending on the value of the OutputChoice.

There are 3 arguments to this function:

1. the range of investment returns

2. the range of dates of the returns (in ascending order)

3. the output choice can be one of 7 values in the table below depending upon the
output that is desired.

OUTPUT CHOICE ‘ DESCRIPTION

DD_Perc Drawdown Percentage

DD_SDate Drawdown Start Date

R_EDate Recovery End Date

DD_Trough Drawdown Trough Date (Also is the
start date of the Recovery)

DD_Periods Number of Periods in Drawdown

R_Perc Recovery Percentage

R_Periods Number of Periods in Recovery

Use the function in each cell where drawdown information is required and alter the
output choice to match the field name on the report.

The OutputChoice argument is case insensitive and so can be entered in upper-case,
lower-case or any combination of both.

Using the calculated dates and your return and date ranges, you can create a graph of
the maximum drawdown and its potential recovery as shown in the sample below, and
within the Example Spreadsheet. The maximum drawdown is shown in red and the
recovery (if it exists) in green.

You can use the SP_PeriodLookup() function (see the end of the User Guide for details)
to help format dynamic headings that change depending on the period within the date
range.
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MWlax Drawdown
Function Marme and Argument [Description for the Period|Maotes
SP _MaxDD - DD_Perc Drawdown Percentage -11.11%
SP _MaxDD - DD_SDate Start Date 1-May-01 Peak date
SP_MaxDD - DD_Trough Trough Date 28-Feb-02 akathe Valley Date
SP_MaxDD - DD_Periods Mumber of Maonths spent in Drawdown 10
SP_MaxDD - R_Perc Recovery Percentage 12.70%
SP MaxDD - R_EDate Recovery End Date 31-hlar-03
SP MaxDD - R _Periods Mumber of Maonths spent in Recaowery 13
125 ‘ ‘
120 S —
115 —
110 R e s B
105 —-——""\,\ — T
100 +—¢ v q
95 \..
a0
85
g0
[} [N ] W} [} [N ] W} [} [ h] [} [N} W} [} [ h] W} [N} [} W} [N} [} [N ] W}
2P 2 2 2 2 2 2 £ 2 £ 2 2 & 2 2 £ 9 2 208
2 & 8 8 8 2 2 g 8 8 8 2 B 2 7 82 8 5 9 8 =2

For further information or support visit www.SmartPortTools.com

Page 23 of 69


http://www.smartporttools.com/

SmartPortTools App Ver 2.5

Drawdown Analysis
=SP_DD_List(Returns, DateRange)

This array function computes all the drawdowns and their recoveries and produces a
titled table with the same information for the maximum drawdown (plus you get the total
number of drawdowns). The drawdowns found are listed in increasing order. The
number of drawdowns produced is limited only by how many there were in the range
and how many lines you have made available for the function.

There are 2 arguments to this function:
1. the range of investment returns
2. the corresponding series of dates.

In order to enter the SP_DD_List() array function that is used to compute the drawdown

table, it must be entered as an Excel array function:

1 Select a rectangular range of cells 8 columns wide and as many rows deep as you
wish to display drawdown information for. Remember to allow a row at the top for
headings. If you select more rows than there are drawdowns, the blank cells will
show #N/A. You can use conditional formatting to blank these cells.

1 With the area selected (do not use the mouse after selecting the range) type in the
function with its arguments. The function will be entered into the top left corner of the
range.

1 When the function has been typed in, press on the keys <CTL><ALT><Enter> at the
same time to enter the function. All the selected cells will then be filled by the array
function. Changing any data in the input ranges will cause the array function to
recalculate. To delete the array or edit the formula, all the cells must be selected
first.

You can then format the cells in the range as you like.

A sample of the table and a chart is shown on the next page. Using the calculated dates
and your return and date ranges, you can create a graph of the drawdowns and their
potential recoveries as shown in the sample, and within the Example Spreadsheet. The
drawdowns are shown in red and the recoveries in green.
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Murmber of Murnber of
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Arnount otart Date|  Trough Date|  in Drawedown Arnount Date| in Recovery| of Drawdowns
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Worst Period Drawdown Comparison List
=SP_WDD (Returns, DateRange, Benchmark)

This array function sorts the negative returns in the input range and lists them in a table
in ascending order (worst listed first) and shows the corresponding date for that return
and the return of the benchmark series for the same date. The list has a maximum of 10
returns.

There are 3 arguments to this function:
1. the range of investment returns

2. the corresponding series of dates.
3. the range of benchmark returns.

In order to enter the SP_WDD() array function that is used to compute the drawdown

table, it must be entered as an Excel array function:

1 Select a rectangular range of cells 3 columns wide and at least 11 rows deep (there
is a title row). If you select more cells than there are negative returns, the blank cells
will show #N/A. You can use conditional formatting to blank these cells.

1 With the area selected (do not use the mouse after selecting the range) type in the
function with its arguments. The function will be entered into the top left corner of the
range.

1 When the function has been typed in, press on the keys <CTL><ALT><Enter> at the
same time to enter the function. All the selected cells will then be filled by the array
function. Changing any data in the input ranges will cause the array function to
recalculate. To delete the array or edit the formula, all the cells must be selected
first.

You can then format the cells in the range as you like.

A sample of the table and a chart is shown on the next page. Using the return and date
ranges, you can create a graph of the worst period returns with the comparable
benchmark returns.

Note: The term “drawdown” as used on this page does not mean a cumulative
drawdown as it does elsewhere in this document. However it is reflective of how this
chart is popularly called.
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Date Target Fund | Benchmark Fund
31-Oct-08 -17.53% -16.79%
28-Feb-09 -10.29% -10.65%
30-Jun-08 -10.04% -8.43%
30-Sep-08 -9.47% -8.91%
31-Jan-09 -8.18% -8.43%
31-May-10 -7.99% -7.99%
30-Nov-08 -7.76% -7.18%
31-Aug-11 -5.83% -5.43%
30-Jun-10 -5.54% -5.23%
31-Aug-10 -4.58% -4.51%
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Maximum Run Up
=SP_MaxRU(Returns, DateRange, OutputChoice)

Maximum run up measures the geometrically compounded return over the duration
within the data that has the largest positive cumulative return. It returns one of a number
of possible statistics depending on the value of the OutputChoice.

There are 3 arguments to this function:

1. the range of investment returns

2. the range of dates of the returns (in ascending order)

3. the output choice can be one of 4 values in the table below depending upon the
output that is desired.

OUTPUT CHOICE DESCRIPTION

R_Perc Run up Percentage
R_Trough Run up Start Date

R_EDate Run up End Date

R_Periods Number of Periods in Run up

Use the function in each cell where runup information is required and alter the output
choice to match the field name on the report.

The OutputChoice argument is case insensitive and so can be entered in upper-case,
lower-case or any combination of both.

Using the calculated dates and your return and date ranges, you can create a graph of
the maximum run up as shown in the sample below, and within the Example
Spreadsheet. The maximum run up is shown in green. There is no subsequent
drawdown highlighted.

You can use the SP_PeriodLookup() function (see the end of the User Guide for details)
to help format dynamic headings that change depending on the period within the date
range.
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htax Run Up for
Function Mame and Argument  |Description the Period|Motes
SP MaxRU- R _Perc Run-Up Armount 18.19%
SP MaxRU - R_Trough Trough Date 1-0ct-02 akathe Walley Date
SP_MaxRU - R_EDate End Date 31-May-06
SP_MaxRU - R_Periods Mumber of Manths spent in Run-up 44
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Run up Analysis
=SP_RU_List(Returns, DateRange)

This array function computes all the run ups and produces a titled table with the same
information for the maximum run up (plus you get the total number of run ups). The run
ups found are listed in decreasing order. The number produced is limited only by how
many there were in the range and how many lines you have made available for the
function.

There are 2 arguments to this function:
1. the range of investment returns
2. the corresponding series of dates.

In order to enter the SP_RU_List() array function that is used to compute the run up

table, it must be entered as an Excel array function:

1 Select a rectangular range of cells 5 columns wide and as many rows deep as you
wish to display run up information for. Remember to allow a row at the top for
headings. If you select more rows than there are run ups, the blank cells will show
#N/A. You can use conditional formatting to blank these cells.

1 With the area selected (do not use the mouse after selecting the range) type in the
function with its arguments. The function will be entered into the top left corner of the
range.

1 When the function has been typed in, press on the keys <CTL><ALT><Enter> at the
same time to enter the function. All the selected cells will then be filled by the array
function. Changing any data in the input ranges will cause the array function to
recalculate. To delete the array or edit the formula, all the cells must be selected
first.

You can then format the cells in the range as you like.

A sample of the table and a chart is shown on the next page. Using the calculated dates
and your return and date ranges, you can create a graph of the run ups as shown in the
sample, and within the Example Spreadsheet. The run ups are shown in green. No
drawdowns are highlighted post a run up.
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Value Added Monthly Index
=SP_VAMI(TSRange, StartValue)

This array function computes a range of VAMI values using the optional starting value
and the input range of returns. The size of the selected output range should match the
returns input range.

The VAMI Index value starts at a nominal Start Value (default is $1000) at the start of
the time series and uses the returns to calculate the current invested value assuming no
additional additions or withdrawals. It is therefore important that the dates are in strictly
ascending order for the series.

There are 2 arguments to this function:

1. the range of the returns

2. an optional starting value. If not entered, the default starting value = 1000. The
values 100 and 1 are often used as starting values.

In order to enter the SP_VAMI() array function, it must be entered as an Excel array

function:

1 Select a rectangular range of cells 1 column wide and as many rows deep to
correspond to the returns input range. If you select more rows than there are returns,
the blank cells will show #N/A. You can use conditional formatting to blank these
cells.

1 With the area selected (do not use the mouse after selecting the range) type in the
function with its arguments. The function will be entered into the top left corner of the
range.

1 When the function has been typed in, press on the keys <CTL><ALT><Enter> at the
same time to enter the function. All the selected cells will then be filled by the array
function. Changing any data in the input ranges will cause the array function to
recalculate. To delete the array or edit the formula, all the cells must be selected
first.

You can then format the cells in the range as you like.
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Hull Moving Average
=SP_HMA(VamiRange, SmoothingPeriod)

This array function computes the Hull Moving Average values for the VAMI (Value
Added Monthly Index) fund values using the smoothing period. The size of the output
array should match the VAMI input range.

The Hull Moving Average solves the age old dilemma of making a moving average
more responsive to current price activity while maintaining curve smoothness. In fact the
HMA almost eliminates lag altogether and manages to provide smoothing at the same
time.

The smoothing function takes the most recent half of the period average and adds the
difference between it and the full period average. The resultant totals are then again
smoothed with a period equal to the square root of the input smoothing period value.

There are 2 arguments to this function:

1. the range of the VAMI values

2. the period over which the smoothing will occur (example a 5 month smoothing
period or a 4 quarter smoothing period, depending on the date interval represented
in the date column for the VAMI range).

In order to enter the SP_HMA() array function that is used to compute the moving

average, it must be entered as an Excel array function:

1 Select a rectangular range of cells 1 column wide and as many rows deep as the
VAMI input range — this does not include the first VAMI value e.g. 1000. If you select
more rows than there are VAMI values, the blank cells will show #N/A. You can use
conditional formatting to blank these cells.

1 With the area selected (do not use the mouse after selecting the range) type in the
function with its arguments. The function will be entered into the top left corner of the
range.

1 When the function has been typed in, press on the keys <CTL><ALT><Enter> at the
same time to enter the function. All the selected cells will then be filled by the array
function. Changing any data in the input ranges will cause the array function to
recalculate. To delete the array or edit the formula, all the cells must be selected
first.

You can then format the cells in the range as you like.

A sample of the table and a chart is shown on the next page. Using your VAMI range as
input and the output HMA range, you can create a graph of the curves as shown in the
sample, and within the Example Spreadsheet. The chart below also shows a traditional
smoothed curve with the same period to compare it to the Hull smoothed curve.
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Relative Strength Index
=SP_RSI(VamiRange, SmoothingPeriod)

This array function computes the Relative Strength Index values for the VAMI (Value
Added Monthly Index) fund values using the smoothing period. The size of the output
array should match the VAMI input range. This index is not the same as the term
Relative Strength, which refers to a different measure — that of the prices of two stocks
divided by each other.

Developed J. Welles Wilder, the Relative Strength Index (RSI) is a momentum oscillator
that measures the speed and change of price movements. RSI oscillates between zero

and 100. Traditionally RSI is considered overbought when above 70 and oversold when
below 30. RSI is an extremely popular momentum indicator that has been featured in a

number of articles, interviews and books over the years.

The general formula for this index is:
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The Average Gairor Lossfor this Index is calculated as the difference between the
VAMI values, and divided by the Smoothing Period value, not just how many instances
of gain or loss that occurred, as is done for the Average Gain or Loss functions shown

below. The exponential moving average (EMA) is computed over the Smoothing Period
value.

There are 2 arguments to this function:

3. the range of the VAMI values

4. the period over which the smoothing will occur (example a 5 month smoothing
period or a 4 quarter smoothing period, depending on the date interval represented
in the date column for the VAMI range).

In order to enter the SP_RSI() array function that is used to compute the index, it must

be entered as an Excel array function:

1 Select a rectangular range of cells 1 column wide and as many rows deep as the
VAMI input range — which includes the very first VAMI value e.g. 1000. If you select
more rows than there are VAMI values, the blank cells will show #N/A. You can use
conditional formatting to blank these cells.

1 With the area selected (do not use the mouse after selecting the range) type in the
function with its arguments. The function will be entered into the top left corner of the
range.

1 When the function has been typed in, press on the keys <CTL><ALT><Enter> at the
same time to enter the function. All the selected cells will then be filled by the array
function. Changing any data in the input ranges will cause the array function to
recalculate. To delete the array or edit the formula, all the cells must be selected
first.
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You can then format the cells in the range as you like.

The typical smoothing period for RSl is 14, but this can be lowered to increase
sensitivity or raised to decrease sensitivity. A 10-day RSI is more likely to reach
overbought or oversold levels than a 20-day RSI. The smoothing period also depend on
a security's volatility. A 14-day RSI for internet retailer Amazon (AMZN) is more likely to
become overbought or oversold than 14-day RSI for Duke Energy (DUK), a utility.

Ignore the first values of the function until it settles in (usually the length of time of the
smoothing period).

Stock chart providers typically use a 250 day smoothing period if available.

As with any momentum indicator, while they are informative, they can be easily
misinterpreted, and lead to whipsaw trading or premature buying and selling.

A sample of the table and a chart is shown below. Using your VAMI range as input and

the output RSI range, you can create a graph of the values as shown in the sample, and
within the Example Spreadsheet.
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MACD and Signal Line
=SP_MACD(VamiRange, OutputChoice)

This array function computes the Moving Average Convergence/Divergence (MACD)
curve and the associated signal line using an Exponential Moving Average (EMA) value
of two period lengths — 12 and 26. The periods can be any duration — daily, weekly,
monthly are typical. The 26 plot value is subtracted from the 12 plot point value to
generate the MACD plot point. A further EMA of the MACD line itself with period 9 is
computed to generate the signal line. The function uses the VAMI (Value Added
Monthly Index) which can be generated using the SP_VAMI function. The size of the
output array should match the VAMI input range.

There are 2 arguments to this function:
5. the range of the VAMI values
6. the output value that is desired.

OUTPUT CHOICE DESCRIPTION

EMA12 The EMA with period 12
EMA26 The EMA with period 26
MACD The MACD values

SIGNAL The MACD signal line values

Use the function to calculate the plotted values for the EMA curves (optional) and the
MACD and signal line curves as shown in the sample below.

The OutputChoice argument is case insensitive and so can be entered in upper-case,
lower-case or any combination of both.

In order to enter the SP_MACD() array function that is used to compute the moving

average, it must be entered as an Excel array function:

1 Select a rectangular range of cells 1 column wide and as many rows deep as the
VAMI input range. If you select more rows than there are VAMI values, the blank
cells will show #N/A. You can use conditional formatting to blank these cells.

1 With the area selected (do not use the mouse after selecting the range) type in the
function with its arguments. The function will be entered into the top left corner of the
range.

1 When the function has been typed in, press on the keys <CTL><ALT><Enter> at the
same time to enter the function. All the selected cells will then be filled by the array
function. Changing any data in the input ranges will cause the array function to
recalculate. To delete the array or edit the formula, all the cells must be selected
first.

A sample of the table and a chart is shown on the next page. Using your VAMI range as
input and the output MACD and signal ranges, you can create a graph of the curves as
shown in the sample, and within the Example Spreadsheet.
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Alpha
=SP_Alpha(Returns, Benchmark, FregFactor)

Alpha measures the value added by an investment over a benchmark. It is the y-
intercept of the regression line when you regress investment returns on benchmark
returns.

The general formula for Alpha is:

R ACED —r‘-}““ L
' Zibi_z?j: ;

There are 3 arguments to this function:

1. the range of investment returns

2. the range of benchmark returns

3. the optional FreqFactor argument. For this function, the FregFactor can be a text
mnemonic such as “DtoM”, or a numeric value.

Notice that with Alpha, the FregFactor is simply geometrically compounding the alpha
calculation.
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Beta
=SP_Beta(Returns, Benchmark)

Beta measures the sensitivity of an investment to the benchmark. It is the slope of the
regression line when you regress investment returns on benchmark returns.

The formula for Beta is:
Z{‘bf ~-b)(5 -7)
Z (b - 5]:
There are 2 arguments to this function:

1. the range of investment returns
2. the range of benchmark returns.
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Correlation
=SP_Corel(Returns, Benchmark)

Correlation measures the relationship between 2 time-series and its value lies between
-1 and +1. A value of +1 indicates perfect positive correlation; a value of zero indicates
no correlation whatsoever and a value of -1 indicates perfect negative correlation.

The formula for Correlation is:
S (1 —7)(b, - b)

.JT (r: —I_'j:,T (b —b)

s

There are 2 arguments to this function:
1. the range of investment returns
2. the range of benchmark returns.
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R Squared Regression Statistic
=SP_R_Squared(Returns, Benchmark)

R-Squared is a measure of how much of the variance in the investment returns can be
explained by the variance in the benchmark returns.

The general formula is:

S (1 =7)b. -b)
pa— ¥ !
N2 G =TV (b -b)
There are 2 arguments to this function:

1. the range of investment returns
2. the range of benchmark returns.

The formula is the square of the correlation formula.
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Skew
=SP_Skew(Returns)

This function calculates the Skew. Positive skew means the distribution of returns has a
“tail” pointing in the positive direction; negative skew means the distribution has a “tail”
pointing in the negative direction.

The general formula for Skew is:

M 5 -7
(n—13(n-2)~ JZ{F} 7y

=1 /

There is one argument to this function:
1. the range of investment returns.
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Kurtosis
=SP_Kurtosis(Returns)

This function calculates the Kurtosis. Positive kurtosis means the distribution of returns
is relatively peaked; negative kurtosis indicates that it is relatively flat

The general formula for Kurtosis is:
nin+1) T v=T _ 3(n-1y
(m=11n=-2)n-3)~ \/‘\T‘ (r—7)° (n—2)n-3)

n-1

There is one argument to this function:
1. the range of investment returns.

For further information or support visit www.SmartPortTools.com Page 44 of 69



http://www.smartporttools.com/

SmartPortTools App Ver 2.5

Arithmetic Average Gain
=SP_Av_Gain_A(Returns)

This function calculates an arithmetic-average return only taking into account those
returns that are positive.

The general formula for this function is:

5 J'a} ifr,z0
~10if1,<0

[1if 1,20
o ]__():ffi;_. <0

There is one argument to this function:
1. the range of investment returns.

The frequency of the arithmetic-average gain will always be the same as the frequency
of the investment returns.

For further information or support visit www.SmartPortTools.com Page 45 of 69



http://www.smartporttools.com/

SmartPortTools App Ver 2.5

Geometric Average Gain
=SP_Av_Gain_G(Returns)

This function calculates a geometric-average return only taking into account those
returns that are positive.

The general formula for this function is:

1
.- | (1+5)if 1 20 |5 W=t
‘ I u T Pl I_l:l-'_..rﬁ-". =0 _ 1
] 1{.{}': = ()

There is one argument to this function:
1. the range of investment returns.

The frequency of the geometric-average gain will always be the same as the frequency
of the investment returns.
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Arithmetic Average Loss
=SP_Av_Loss_A(Returns)

This function calculates an arithmetic-average return only taking into account those
returns that are negative

The general formula for this function is:

<Jnifno
~0if1; 20

Lif <0
— ‘|._{}3fi;_. =0

There is one argument to this function:
1. the range of investment returns.

The frequency of the arithmetic-average loss will always be the same as the frequency
of the investment returns.
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Geometric Average Loss
=SP_Av_Loss_ G(Returns)

This function calculates a geometric-average return only taking into account those
returns that are negative.

The general formula for this function is:

1
Ix]_ + 'F.:;:I Ff [ 0 \—',;.1"-.';" <0

B e
Ly i = _1
|._ ] lif =0 |

There is one argument to this function:
1. the range of investment returns.

The frequency of the geometric-average loss will always be the same as the frequency
of the investment returns.
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Tracking Error
=SP_TE(Returns, Benchmark FregFactor)

Tracking error is similar to standard deviation. It measures the deviation of an
investment from its benchmark.

The general formula for this function is:

There are 3 arguments to this function:

1. the range of investment returns

2. the range of benchmark returns

3. the optional FreqFactor argument. For this function, the FregFactor can be a text
mnemonic such as “DtoM”, or a numeric value.

The frequency of the benchmark returns must be the same as the frequency of the
investment returns.
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Information Ratio

=SP_Info_Ratio(Returns, Benchmark FreqFactor)

The Information Ratio compares the returns of the investment with those of the
benchmark and divides by the tracking error.

The general formula for this function is:

Iy, iy ! , J;.—l,TE?_.

Tracking Evror

There are 3 arguments to this function:

1. the range of investment returns

2. the range of benchmark returns

3. the optional FreqFactor argument. For this function, the FreqgFactor can be a text
mnemonic such as “DtoM”, or a numeric value.

The frequency of the risk-free-rate returns, the benchmark returns and the risk-free rate
or series must be the same as the frequency of the investment returns.
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Calmar Ratio
=SP_Calmar(Returns, DateRange)

The Calmar Ratio calculates the return relative to drawdown (downside) risk.
The general formula for this function is:

Compounded Annual Return

Maximum Drawdown
(using the absolute value)

Calmar PRatio =

There are 2 arguments to this function:
1. the range of investment returns
2. the corresponding series of dates.

The Calmar ratio uses a slightly modified Sterling ratio - average annual rate of return
for the last 36 months divided by the maximum drawdown for the last 36 months - and is
typically calculated monthly. This function does not suppress data older than 36 months
— it will use whatever time series data is presented to it.

Generally speaking, the higher the Calmar ratio, the better. A fund might have high
annual returns, but it might also have extremely high drawdown risk. This ratio helps
determine return on a downside risk-adjusted basis.

The Sterling Ratio uses since inception returns and is calculated as:
Annual Portfolio Return

SR =
Average Largest Drawdouwn + 10%
The average largest drawdown typically uses the largest 3 or 5 drawdowns. The 10%
was added to make it more similar to the Calmar ratio. Therefore you can use the
SmartPortTools drawdown analysis function to calculate it.
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Sortino Ratio
=SP_Sortino(Returns, MAR, FregFactor)

The Sortino Ratio compares the average geometrically-compounded return to the
Minimum Acceptable Return and divides by Downside Deviation.

The general formula for this function is:

lz r,—MAR

JE . i

S [[0;~ MAR)f (1, - MAR) < O
= 0if(;-MAR)z0

Jt
L

There are 3 arguments to this function:

1. the range of investment returns

2. the single value for the Minimum Acceptable Return

3. the optional FreqFactor argument. For this function, the FregFactor can be a text
mnemonic such as “DtoM”, or a numeric value.

The frequency of the MAR must be the same as the frequency of the investment
returns.

The Sortino Ratio uses Downside Deviation in its formula. Strictly speaking, you cannot
really upscale (e.g. annualize) a Downside Deviation because the MAR is defined over
a fixed period.

However, the Downside Deviation and Sortino functions both support FregFactor
because some analysts wish to annualize the Downside Deviation and Sortino Ratio by
multiplying by a square-root in the usual way shown above.
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Omega Measure
=SP_Omega(Returns, MAR)

The Omega measure calculates the ratio of the weight of the cumulative distribution
curve of a sample portfolio above and below a threshold value which represents the
investor’s target maximum loss.

The approach is based upon new insights and developments in mathematical
techniques, which facilitate the analysis of (returns) distributions. As portrayed in the
following diagram, it involves partitioning returns into loss and gain above and below a
loss threshold (the blue line e.g. at r=7) and then calculates the probability weighted
ratio of returns above (the blue area) and below (the pink area) the partitioning.

+ b

The general formula for this function is:

i(q — MAR)
i(m‘m —r)

There are 2 arguments to this function:
1. the range of investment returns
2. the single value for the Minimum Acceptable Return.

The frequency of the MAR must be the same as the frequency of the investment
returns.

Omega provides, for each return level, a probability adjusted ratio of gains to losses,
relative to that return. This means that at a given return level, using the simple rule of
preferring more to less, an asset with a higher value of Omega is preferable to one with
a lower value.
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Arithmetic Treynor Ratio
=SP_Treynor_A(Returns, Benchmark, RF, FregFactor)

The Treynor ratio is similar to the Sharpe Ratio except it uses Beta instead of standard
deviation as the denominator.

The general formula for this function where RF (the risk-free rate) is input as a single
value is:

1 1
—EJ_;—RF —EF;—RF
K il =K H _
Beta E (b.=b)(5, -7)
(b -b)

If the risk-free rate RF is input as a series (still at the same frequency as ;) then the
general formula is:

1 1 1 1

_TJ}_—T;[ —TI:__——T_."I__
o = _p n= n=
Beta E['b_, —E;-][;l:_. -7
S (b -b)

There are 4 arguments to this function:

1. the range of investment returns

2. the range of benchmark returns

3. this can be either a single risk-free-rate return, or a time-series of risk-free-rate
returns. The frequency of the risk-free-rate must be the same as the frequency of the
investment returns

4. the optional FregFactor argument. For this function, the FreqFactor can be a text
mnemonic such as “DtoM”, or a numeric value.

The frequency of the risk-free-rate returns, the benchmark returns and the risk-free rate
or series must be the same as the frequency of the investment returns.

This is the official way to calculate the Treynor Ratio.
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Geometric Treynor Ratio
=SP_Treynor_G(Returns, Benchmark, RF, FregFactor)

This is not the standard way to calculate a Treynor Ratio. In the standard calculation,
the returns are compounded arithmetically. In this formula they are compounded
geometrically. The Treynor Ratio is similar to the Sharpe Ratio except it uses Beta
instead of standard deviation as the denominator.

The general formula for this function where RF (the risk-free rate) is input as a single
value is:

[nu-.- —l-—11+RF] } eI[Hr.:l—:_;_:|]?_:—1!--{[1-RF]K—1}
Bera B S ?LJ(I—.:_'}
El-f?{,—-’.?:l

If the risk-free rate RF is input as a series (still at the same frequency as ;) then the
general formula is:

]'H (I+7) ] - |_|[H’1—,I}’_—1: [H(l—r '} — |HI].— — -.

Beta \—fi} —.5:l Wi =7
> (b, —by

There are 4 arguments to this function:

1. the range of investment returns

2. the range of benchmark returns

3. this can be either a single risk-free-rate return, or a time-series of risk-free-rate
returns. The frequency of the risk-free-rate must be the same as the frequency of the
investment returns

4. the optional FregFactor argument. For this function, the FreqFactor can be a text
mnemonic such as “DtoM”, or a numeric value.

The frequency of the risk-free-rate returns, the benchmark returns and the risk-free rate
or series must be the same as the frequency of the investment returns.
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Jensen’s Alpha
=SP_Jensens_Alpha(Returns, Benchmark, RF, FreqFactor)

Jensen's alpha is used to determine the excess return of a security over the security's
theoretical expected return.

The general formula for this function where RF (the risk-free rate) is input as a single
value is:

izy;{ﬁ < RF + Beta| izb_, -KxRF | =

K [ S(b-b)n-F) K
=3 - ngFJr—('_' N‘_._ | =3 b -KxRF .1
1 > =561 N

If the risk-free rate RF is input as a series (still at the same frequency as ;) then the
general formula is:

=N —|=N"1 + Berta
:.i — " ] 'I‘ — \

- - b ™ ) 2 T r:" _T_"”"" — 7/

A

i Esp_Evy }

n= TQE}{—EJ]: n— n="]

There are 4 arguments to this function:

1. the range of investment returns

2. the range of benchmark returns

3. this can be either a single risk-free-rate return, or a time-series of risk-free-rate
returns. The frequency of the risk-free-rate must be the same as the frequency of the
investment returns

4. the optional FregFactor argument. For this function, the FreqFactor can be a text
mnemonic such as “DtoM”, or a numeric value.

The frequency of the risk-free-rate returns, the benchmark returns and the risk-free rate
or series must be the same as the frequency of the investment returns.
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Up Percentage Ratio
=SP_Up_Percentage(Returns, Benchmark)

The Up-percentage ratio measures the number of periods when both the benchmark is
up and the investment beats the benchmark, and compares this to the number of
periods the benchmark is up.

The general formula for this function is:

< [1 ifr,zbandb, = [Z}

o Oothernvise

5 lif | b =0
—| Dothervise

There are 2 arguments to this function:
1. the range of investment returns
2. the range of benchmark returns.

For example, if the Up-percentage ratio were 60% then on average, when the
benchmark is up, the investment is 60% likely to beat it.
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Down Percentage Ratio

=SP_Down_Percentage(Returns, Benchmark)

The Down-percentage ratio measures the number of periods when both the benchmark
is down and the investment beats the benchmark, and compares this to the number of
periods the benchmark is down.

The general formula for this function is:

N {1;’;” =z boandb, < [Z}

L Oothenvise

5 1;" b <0
—| Dathervise

There are 2 arguments to this function:
1. the range of investment returns
2. the range of benchmark returns.

For example, if the Down-percentage ratio were 60% then on average, when the
benchmark is down, the investment is 60% likely to beat it.
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Percentage Gain Ratio

=SP_Percentage Gain(Returns, Benchmark)

The Percentage-gain ratio measures the number of periods when the investment is up,
and compares this to the number of periods when the benchmark is up.

The general formula for this function is:

[ lif ;20 1
Oothenvise |
lif b =0 1

Oothenvise |

I

>

There are 2 arguments to this function:
1. the range of investment returns
2. the range of benchmark returns.

For example, if the Percent-gain ratio were 2.5 then on average, the investment
produces a positive return 2.5 times as often as the benchmark does. Alternatively you
could say the benchmark produces a positive return only 40% as often as the
investment does.
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Percentage Loss Ratio
=SP_Percentage Loss(Returns, Benchmark)

The Percentage-loss ratio measures the number of periods when the investment is
down, and compares this to the number of periods when the benchmark is down.

The general formula for this function is:

Lif <0
| Oothervise |

lif b <0

N

b _
~| Dothervise |

There are 2 arguments to this function:
1. the range of investment returns
2. the range of benchmark returns.

For example, if the Percent-loss ratio were 2.5 then on average, the investment
produces a negative return 2.5 times as often as the benchmark does. Alternatively you
could say the benchmark produces a negative return only 40% as often as the
investment does.
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Up Capture Ratio
=SP_Up_Capture(Returns, Benchmark)

Up Capture considers periods when the benchmark is up and in such periods,
compares the geometrically-compounded return of the investment to the geometrically-
compounded return of the benchmark.

The general formula for this function is:

(1+1)ifb 20

7 w P _ 1
H lif b, <0

(1+b)if b, =0

-1
l_I lif b, <0

There are 2 arguments to this function:
1. the range of investment returns
2. the range of benchmark returns.

For example, if the Up capture were 2.5 then, over the entire-period, when the
benchmark was up, the investment made 2.5 times as much as the benchmark.
Alternatively you could say that when the benchmark was up, the benchmark made only
40% as much as the investment.
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Down Capture Ratio

=SP_Down_Capture(Returns, Benchmark)

Down Capture considers periods when the benchmark is down and in such periods,
compares the geometrically-compounded return of the investment to the geometrically-
compounded return of the benchmark.

The general formula for this function is:

((1+7,)if b, < 0]

' 1
11 lif b, =z 0

(L+b)if b < 0]

-1
1_[ lif b, = 0

There are 2 arguments to this function:
1. the range of investment returns
2. the range of benchmark returns.

For example, if the Down capture were 2.5 then, over the entire-period, when the
benchmark was down, the investment made 2.5 times as much as the benchmark.
Alternatively you could say that when the benchmark was down, the benchmark made
only 40% as much as the investment.
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Up Number Ratio
=SP_Up_Number(Returns, Benchmark)

The Up-number ratio measures the number of periods when the benchmark and
investment are both up, and compares this to the number of periods the benchmark is

up.
The general formula for this function is:

< {13}" n20andb, 207

P
s

Dotherwise

D lif bz0
— | Dotherwise |
There are 2 arguments to this function:

1. the range of investment returns

2. the range of benchmark returns.

For example, if the Up-number ratio were 40% then, over the entire-period, the
investment and the benchmark were both up 40% as often as the benchmark. This
would tell you that in 60% of the periods when the benchmark was up, the investment
was down.
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Down Number Ratio
=SP_Down_Number (Returns, Benchmark)

The Down-number ratio measures the number of periods when the benchmark and
investment are both down, and compares this to the number of periods the benchmark
is down.

The general formula for this function is:

< |:1:j’ n<Qandb, <0

i

Dotherwise

| b <0

=\ 0otherwise

There are 2 arguments to this function:
1. the range of investment returns
2. the range of benchmark returns.

For example, if the Down-number ratio were 40% then, over the entire-period, the
investment and the benchmark were both down 40% as often as the benchmark. This
would tell you that in 60% of the periods when the benchmark was down, the
investment was up.
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Gain to Loss Ratio
=SP_Gain_To_Loss(Returns)

The Gain-to-loss ratio measures the absolute value of the ratio of the Arithmetic
Average Gain to the Arithmetic Average Loss.

The general formula for this function is:

-

Ji;ffﬁ;&ﬂ
| 0if 1, <0
{rif 1< 0
i_ﬂr’fr,. 20

2

[

There is one argument to this function:
1. the range of investment returns.

It is sum of the returns when the investment was up divided by the sum of the returns
when the investment was down.

The Gain-to-loss ratio does not support FregFactor because the FreqFactor constants
in the formula above would always cancel out.
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Profit to Loss Ratio
=SP_Profit_ To_Loss(Returns)

This ratio refers to an investment’s ability to generate profits over losses. This is a
simple ratio of the average gain in a gain period divided by the average loss in a losing
period.

The general formula for this function is:

nif 1,20
=~ |0oif

Ry
0if 1,

M

There is one argument to this function:
1. the range of investment returns.

For example, if the Profit-to-loss ratio were 3, then on average, in an up-period, the
investment makes 3 times as much as it loses in a down-period. Therefore you would
always want this statistic to be at least 1 for a profitable investment.

If you are tracking the success of a trading system, this will give a better idea of how
well a trading system is performing. The lower the number, the worse the system is at
predicting future movements in stock prices. Many books advocate at least a 2:1 ratio.
For example, if a system had a winning average of $400 per trade and an average loss
over the same time of $240 per trade then your profit/loss ratio would be 5:3 or 1.67:1.

The profit/loss ratio can be an overly simplistic way of looking at performance because
it fails to take into account an individual's risk tolerance or the probability of gains for
each trade.

The Profit-to-loss ratio does not support FreqFactor because the FregFactor constants
in the formula above would always cancel out.
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Version Indicator
=SP_Ver()
This formula shows the current version and date stamp of the last update.

Example: SmartPortTools Financial Analysis Ver 2.5 July, 2013
This function takes no arguments.
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All Formulas Listing
=SP_All()

Suppose you were building a spreadsheet and you wanted to use a SmartPortTools
function but you need a quick way to find the function name or the function arguments,
you could use this function =SP_AlI().

It is an array function that displays a list of all available functions with the function
names together with their arguments. You could also use the formula bar in Excel to
see the User Defined functions as explained in the beginning of this User Guide.

The function name has been kept short so that it is quick to type and there are no
arguments to this function.

Because it is an array function, it must be entered as follows:

91 Select a vertical range of empty cells 60 or more rows deep in a column
1 Typein =SP_AIl()

1 Press <CtrI><Shift><Enter> at the same time.

If you forget how to enter an array function, enter it as an ordinary function — the first
line will appear which tells you how to enter it as an array function.

A partial screenshot of the output is pasted here.

To show this ARRAY list, select one column of at least 55 blank rows, type in =5P_All() and press CTL-SHIFT-Enter.
Alpha =S5P_aAlpha|Returns, Benchmark, FregFactor)

Arithmetic Average-Gain =SP_Av_Gain_A(Returns)

Arithmetic Average-Loss  =SP_Av_Loss_A(|Returns)

Arithmetic Cumulative-Return =SP_Cum_Ret_A(Returns, FregFactor)

Arithmetic Relative Sharpe Ratio =SP_Rel_Sharpe_A(Returns, Benchmark, RiskFreeRateOrRange)
Arithmetic Sharpe Ratio =5P_Sharpe_ A(Returns, RiskFreeRateOrRange, FreqFactor)

Arithmetic Treynor Ratio  =5P_Treynor_A(Returns, Benchmark, RiskFreeRateOrRange, FregFactor)
Beta =SP_Beta(Returns, Benchmark)

Calmar Ratio =SP_Calmar({Returns, Dates)

Correlation =SP_Correl(Returns, Benchmark)

Down Capture =5P_Down_Capture(Returns, Benchmark)

Down-MNumber Ratio =SP_Down_MNumber{Returns, Benchmark)

Down-Percentage Ratio =5P_Down_Percentage(Returns, Benchmark)

Downside Deviation =5P_Down_Dev{Returns, MAR, FreqFactor)

Drawdown Analysis =SP_DD_List(Returns, Dates) This function is an ARRAY Function

Gain Deviation =5P_Gain_Dev(Returns, FregFactor)

Gain-to-Loss Ratio  =SP_Gain_To_Loss{Returns)
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Period Calculator
=SP_PeriodLookup(DateRange, PeriodTerm)

If you were creating a report with time series based statistics, but didn’t know in
advance what the period of the time series might be, you can use this function which
determines the period of the input time series range and returns the name of the period.

This is particularly useful in the drawdown and run-up analysis where dates are used to
anchor the returns.

There are 2 arguments to this function:
1. the range of dates of the returns
2. the Period Term that defines how you want to get your output.

There are three possible values for the PeriodTerm argument:

1 “Noun” which gives the plural form of the period. This allows you to create headings
such as ‘Number of ‘ {Months} ‘ in Drawdown’, for example.

1 “Adjective” (or you can use “Adj” for short) to get the modifier form of the period. This
allows you to create headings such as ‘Average ‘ {Monthly} ‘ return, for example.

1 “Term” provides the average number of days in the period. This allows you to
compute number of periods between dates pulled out of the date range.

The periods the function recognizes are: "Days", "Weeks", "Half-Months", "Months",
"Quarters", "Half-Years", and "Years".

The adjective forms are: "Daily", "Weekly", "Semi-Monthly", "Monthly", "Quarterly",
"Semi-Annual”, and "Annual".

The dates can be entered in ascending or descending order, and the Term argument is
not case-sensitive. There has to be at least 10 dates otherwise the text response will be
“‘NoPeriod”, and the Term response will be a default 30.5.
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