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A. Introduction

The DevTreksibling refererce, Monitoring and EvaluatiofM&E) Introduction:Food Nutrition
introduceghe background logifor M&E calculation anénalysis in DevTreksThis reference
documents howou s e D e W&H ocalkumtorsThese calculators support the basic

monitoring and evaluation of projectgograms, and technologi€k").
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B. M&E Calculator Properties (2*)

Version 2.0.4 upgraded this calculator to similar properties and padtethe Resourcgtock
Calculator, referenced ithe Resource Stock Analysigorial. The Stockpatterngpromote
consistency in the usd indicators an@dccommodate risk and uncertainty in indicator
measuremerdnd valuationimportantly, all of the custonalgorithms, referenced in the

Technology Assessmeahd Social Performandatorials, can also be usedith this calculator.
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The followingURLs andimages displaysimpleindicatos in the M&E Calculator 2These
properties coincide closely with the Resource Stock Calculator. For that reason, the properties
will not be defined in this reference. Insteadere¢o the Resource Stock Calculation tutorial for
their definitions.This data is owned by the Family Budgetargd Food Nutritiorclubin

HomeTreks

https://www.devtreks.org/hometreks/preview/farmworkers/output/2013 Number of children

examined fomalnutrition/2141223448/none

Indicator Example 17 no risk and uncertainty calculatioftee Indicator.MathExpression fills
in thelndicator.QTand Indicator.QTM properties)
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S ———— R o unt2
= Indicator 1 0.0000 none
_ Math Operator 2 BaselO 2
== |ndicator 2
| equalto ‘ ‘ none
Labor, Q2 Training Development QT2 QT Unit 2
Indicator 2 Description 36,000.0000 total cost
This measures the full target number of staff Math Type 2 Math Sub Type 2
hours to spend on developing training
materials for nutrition workshops. none none
QT D12 QT D1 Unit 2
Indicator 2 URL
0.0000 none
none .
QT D22 QT D2 Unit 2
Label 2 Rel Label 2 0.0000 none
[120A none QT Most 2 QT Most Unit 2
Date 2 Dist Type 2 36,000.0000 fotal cost
06/30/2013 none QT Low 2 QT Low Unit 2
Q12 Q1 Unit 2 0.0000 none
Q22 Q2 Unit 2 0.0000 none
36.0000 dollars per hour Math Expression 2
Q32 Q3 Unit 2 12:01%12.02
0.0000 none Math Result 2
Q42 Q4 Unit 2 none
0.0000 none . J
Q52 Q5 Unit 2

Indicator Example 2171 risk and uncertaintgalculated using CTA algorithnithe
Indicator.Algorithm and Indicator.Subalgorithm properties use the remaining Indicator properties
to fill in the Indicator.MathResult)
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Math Uperator 1 Basell 1
equalto ‘ ‘ none
QT 1 QT Unit 1
15,950.0000 total cost
Math Type 1 Math Sub Type 1
algorithm1 subalgorithm1
QT D11 QT D1 Unit 1
16,000.0000 mean
QT D21 QT D2 Unit 1
4.000.0000 sd
QT Most 1 QT Most Unit 1
15,996.2351 total cost
QT Low 1 QT Low Unit 1
15,785.8548 lower 90 % ci
QT High 1 QT High Unit 1
16,206.6154 upper 90 % ci
Math Expression 1
11.Q1%11.Q2
Math Result 1
sampled descriptive statistics
N, Total, Mean, Median,StdDev, Var,Min, Max
1000, 159962351033, 15996 2351,
15884 8752, 4032.0064, 16257075.2358,
2159.6828, 27452.9862,
sampled cumulative density function
0.00,0.10,0.20,0.30,0.40,0.50,0.60,0.70,0.80,0.
90,1.00
2159.6828,10987 .6260,12621.9591,13785.945
s |

Version 2.1.4and \ersion 21.6 deprecated the use of tBeore.DataURL property explained in
the next example in favor of the Indior.URL and Score.JointDataURL propertiEse Social
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Performance Analysis tutorial demonstrates how the degrpatterrdoes a better job with
advanced analyses (i.e. R and Python algorithms).

Indicator Example 3 (deprecated pattern)i risk and uncertainty calculated using CTA
algorithms with Data URL TEXT datasdthis data is owned by the Natural Resource Stocks
club)

https://devtreks1.blob.core.windows.net/reses/network _carbon/resourcepack 1548/resource
_9105/MandEDataURL2.csv

A B C D E F G H |

1 |index _date label Y X1 X2 X3 X4 X5

2 1 42341 NO3A 0 111 120 30 111 0
3 1 42342 NO3A 0 122.1 132 30 122.1 0
4 1 42343 NO3A 0 134.31 145.2 30 134.31 0
5 1 42344 NO3A 0 147.741 159.72 30 147.741 0
6 1 42345 NO3A 0 162.5151 175.692 30 162.5151 0
7 1 42346 NO3A 0 105.45 114 30 105.45 0
8 1 42347 NO3A 0 100.1775 125.4 30 100.1775 0
9 1 42348 NO3A 0 95.1636 137.94 30 95.1686 0
10 1 42349 NO3A 0 90.4102 151.734 30 90.4102 0
11 1 42350 NO3A 0 85.8897 166.9074 30 85.8897 0
12 2 42341 CO2A 0 0.013 298 1 0.16 0
13 2 42342 CO2A 0 0.0137 298 1 0.168 0
14 2 42343 CO2A 0 0.0143 298 1 0.1764 0
15 2 42344 CO2A 0 0.015 298 1 0.1852 0
16 2 42345 CO2A 0 0.0158 298 1 0.1945 0
17 2 42346 CO2A 0 0.0124 298 1 0.152 0
18 2 42347 CO2A 0 0.013 298 1 0.1596 0
19 2 42348 CO2A 0 0.0136 298 1 0.1676 0
20 2 42349 CO2A 0 0.0143 298 1 0.176 0
21 2 42350 CO2A 0 0.015 298 1 0.1848 0

https://www.devtreks.org/greentreks/preview/carbon/output/CTA and M and E Example
1/2141223473/none
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HomeTr... Search Preview Select
Edit Pack Club
Select Packlt
-
Edit Linked Views Make base J
.
ra
M and E Qutput 2 Calculat Get
.
o "y
Media +«" Mobile Desktop
A

Step 1 of 3. Make Selections

| Get Selects ‘ | Cancel ‘ | Close

Calculator Name

M and E Indicators

Manitoring and Evaluation 2 Qutput Calculator

== |ndicator 1

Mitrate Emissions

Text test 2

Indicator 1 URL

none

Label 1

NO3A

Indicator 1 Description

Rel Label 1

CO2A

Label 1 Rel Label 1
NO3A CO2A

Date 1 Dist Type 1
11/10/2016 none

Q11 Q1 Unit 1
115.4762 X1

Q21 Q2 Unit 1
142 8593 X2

Q31 Q3 Unit 1
30.0000 X3

Q41 Q4 Unit 1
1154762 x4

Q51 Q5 Unit 1
0.0000 X5

Math Operator 1 BaselO 1

| equalto ‘ | none

QT 1 QT Unit 1
403.8118 total

Math Type 1 Math Sub Type 1

algorithm1 subalgorithm1

QT D11 QT D1 Unit 1
0.0000 none

QT D2 1 QT D2 Unit 1
0.0000 none

QT Most 1 QT Mast Unit 1
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QT Most 1 QT Most Unit 1
403.8118 total

QT Low 1 QT Low Unit 1
378.3508 lower 80 % ci

QT High 1 QT High Unit 1
4292728 upper 80 % ci

Math Expression 1
11.Q1.X1+1.Q2 X2+11.Q3 X3+11.Q4 X4+1.Q
Math Result 1

observed cumulative density function
0.10,0.20,0.30,0.40,0.50,0.60,0.70,0.80,0.90,1.
00,1.00
354.9000,355.7550,358.2772,362 5544 368 .68
68,372.0000,406.2000,443.8200,4585.2020,530
7222 5307222

observed descriptive statistics

N, Total, Mean, Median,StdDev, Var,Min, Max
10,4038.1176,403.8118,370.3434 62 4145, 389
55692 354 9000,530.7222,

observed means

QT mean = 403.8118, Q1 mean = 115.4762,
Q2 mean = 142.8593, Q3 mean = 30, Q4
mean = 115.4762, Q5 mean = 0,

=

Most Likely Maost Unit

123,559 4540 most likely score

Low Estimate Low Unit

1229609017 lower 80 % ci
High Estimate High Unit
124,158.0063 upper 80 % ci

Math Type Math Sub Type
| algorithm1 | subalgorithm1
Math Result

sampled descriptive stafistics
M, Total Mean Median, StdDev Var Min Max

Score URL

none

Calculations Description

This Monitoring and Evaluation tool fracks up to 15
generic indicators that support the monitoring and

Media URL

https://devtreks1 blob.core windows net/resources/n
etwork_farmworkers/resourcepack 494/resource 8

Data URL

http //localhost 50032/resources/network_smallhold
ers/resourcepack 535/resource_1873/MandEDatal

Output Group: M and E CTA Tests

Output : CTA Data URL 2

= Indicator 2
== [ndicators Details

The following mage demonstratéisatthe Version 2.1.6 upgradgohtterrs emphasize the use of

the Indicator.URL property (i.¢he same pattern used in the DevTreksStatsApi app).
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QT 1 QT Unit 1
4038118 total

Math Type 1 Math Sub Type 1

algorithm1 subalgorithm1

QT D11 QT D1 Unit 1
0.0000 low

QT D21 QT D2 Unit 1
0.0000 high

QT Most 1 QT Most Unit 1
4038118 total

QT Low 1 QT Low Unit 1
3763508 lower 80 % ci

QT High 1 QT High Unit 1
4292728 upper 80 % ci

Math Expression 1

[1.Q1.X1+1.Q2.X2+11.Q3 X3+11.Q4 X4+11.Q5.X5
Math Result 1

ohserved cumulative density function
0.10,020,0.30,040,050,060,0.70,0.80,0.90,1.00,1.00
354.9000,355.7550,358 2772 362 5544 368 6868 372.0000,
406.2000443 8200 485 2020 530 7222 530.7222

ohserved descriptive stafistics

N Total Mean Median, StdDev Var Min Max

10,4038 1176 403 818,370 3434 62 4145 3895 5692 354 90
005307222,

observed means

QT mean =403 8118, Q1 mean = 115 4762, Q2 mean =
142 8593, Q3 mean = 30, Q4 mean = 115.4762, Q5 mean =
0,

Nitrate Emissions
Indicator 1 Description

Texi test 2

Indicator 1 URL

https:/idevireks1 blob.core windows net/resources/network_c
arbon/resourcepack_1548/resource_8105/MandEDataURL2.
csv

Label 1 Rel Label 1
NO3A CO2A

Date 1 Dist Type 1
1110/2016 none

Q11 Q1 Unit 1
1154762 X1

Q21 Q2 Unit 1
142.8593 X2

Q31 Q3 Unit 1
30.0000 X3

Q41 Q4 Unit 1
115.4762 X4

Q51 Q5 Unit 1
0.0000 X5

Math Operator 1 BaselO 1

equalto ‘ ‘ none

nT 1 NT | Init 1



@)

C-I—_\> DevTreks-social budgeting that improves lives and livelihoods

A major difference fronthe calculator patterns in the Resource Stock Catlouls that the Score
is now technically just asther indicator, rather than a completely different type of Indicitoe.

Score properties are set in a zbased indexed indicator

The following image of Score propertigisow that, fortie sake of comstency, they appear

similar to the Resource Stock Cal cul ator 6s

Sc



Seore

Package Cost

Label
1120
Total Score
60,785.1286
D1
60,800.0000
D2
15,000.0000
Date
11/01/2016

lterations

1000

5

Random Seed

Math Operator

equalto

Most Likely

60,785.8816

R T S .

Score Math Expression

M.QTMHZ2.ATM+13.ATM+14.QTM

Rel Label
120A
Score Unit
total cost
D1 Unit
mean
D2 Unit
sd

Dist Type

normal

Confidence Interval
90
BaselO

| none

Most Unit

total cost

DevTreks-social budgeting that improves lives and livelihoods

Most Likely Most Unit
60,785.8816 total cost
Low Estimate Low Unit

59,996.9553 lower 90 % ci
High Estimate High Unit

61,574.8079 upper 90 % ci
Math Type Math Sub Type
| algorithm1 . subalgorithm1

IMath Result
sampled descriptive statistics
N, Total, Mean,Median,StdDev Var, Min Max

Score URL

noneg

Calculations Description

v204b

Media URL

http://localhost:50032/resources/network_carbon/re
sourcepack_528/resource_1858/EU-Disaster-

Data URL

noneg

QOutput Group: M and E Nutrition Distribution, Stats
and Changes

Output : 2014 ME2 Food Package Distributed

ale Ators et

The following properties differ from the Resource Stock Calculator and require further

explanation.

10
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Score Label, Related Label, and DateThese properties can alsodsd for the Score. In
effect, the Score will be treated like any other indicator when analyses ahe general,
these properties should be set separately for the Bitwg should not match sibling

indicators, or the Scerwill be agyregated togethevith the siblings

Score lterations, Score Confidence Interval, and Score Random Sedghch indicator,
including the Score, now cormethese properties. For the sabf consistency, this
version only displgs and uses these properties fribi Score. Thisersion uss the

Score properties with siblingdicators as well.

Score Joint Data URL, URL, and Data URL: This calculator does not include the

Stock Calculatorés Joint Data URL property
used to hold the Joint Data URLs. Unlike the Stock calculator, Calculator.DataURL and
Indicator.URL TEXT datasets casobe usedo set the Score calculations.

Score Math Expression This calculator can use the zero indexed indicat@&core 10,

in the Indicator.MathExpressidiD.QT*I1.QTM).Scor es do not displ ay
Q1 to Q5 properties because those properties afgetieved essential for calculating

Scores (until proven otherwise). The Score Q1 to Q5 properties should not be referenced

in the Score Math Expression.

The following list explains the differences from the Resource Stock Calctidicator

properties

Resource StocKndicator.Label and TEXT datasets The Resource Stock Calculator
requires that each Indicator.Label in a base element is unique. That calculator uses Labels
as unique keys in the collections of indicators used to carry out analyses. TtaxX&tsla

such as Indicator.DataURL and Indicator.URL, also reference and update Indicators by
their unique Labels.

M&E 2 Indicator.Label and TEXT datasets This calculator does not require unique

Labels. In fact, most M&E calculations may prefer using ctitbes of Indicators with

11



@)

C-I—_\> DevTreks-social budgeting that improves lives and livelihoods

the same Labels. For example, many examples in the M&E 2 Analysis reference

demonstrate using temporal Indicators, such as quarterly or semiannual Indicators, that
have the same Label . The catsitonyrathettban uses a
Label, in calculations and analyqes. Score = index position 0, Indicator 1 = index

position 1, Indicator 15 = index position 13he Label is only used to aggregate

Indicators prior to conducting any analyses. TEXT datasets,aaichiculatorDataURL

and Indicator.URLalso reference and update Indicators by their indexed position, rather

than their Label.

Further examples of the use of TEXT datasets with M&E calculations can be found in the
Technology Assessment @TA 01, tutorial. The Social Performance Analysigorial
demonstrates that existing TEXT datasets used with Stock calculators do not need to be

changed when an algorithm, rather than the M&E calculators, mangpthlatdata.

Indicator .BaselO and Score.BaselOThe Resource Stock calculators use this property

to update the underl ying | nprgtantityfheOut put 6s
M&E calculators currently do not. Current thinking is that the two sets of calculators
complement one another and shdo#dused jointly. In other words, legitimate analysis

can be run by using the Resource Stock calculators to document Inputs and &andputs

to use Stock Analyzers to automatically analyze those aggregated Indicators in the

remaining base elementsmaynot always be necessary to run M&E calculators for

every baseelemeatnd it probably shouldnét be done

be automatically calculated using the Stock analyzers

The Technology Assessmaeference haveconcrete exampldbat make this point in
greater detailThe CTA 01 reference demonstrates that economic performance Indicators,
in particular, may be analyzed better using Stock Indicatbescost and benefit

Indicators can be aggregated in the same manner as theldrasat costs and benefits.

12
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The following image of the Score Totdts Example 3demonstrates that Score analytic results

are displayed as Indicator 0, based up@embased indicator index. Scores do not display an
| ndi s@lttooQ5 properties

Output Group: M and E CTA Tests

Output : CTA Data URL 2

== |ndicators Details

Indic 0 Name: Total Score Label: 301

Date: 11/10/2016 Rel Label: NO3A, CO2A
Math Type: algorithm1 Dist Type: triangle

Math Sub Type: subalgorithm1Base 10: none

Math Express: Math Operator: equalto
M1.QTM*I2.QTM

QT Amount: 120,814 9987 QT Unit: total score
QT D1 Amount: 100,000.0000 QT D1 Unit: low
QT D2 Amount: 150,000.0000 QT D2 Unit: high

QT Most Amount: QT Most Unit: most likely
123,559.4540 score

QT Low Amount: QT Low Unit: lower 80 % Ci
122,960.9017

QT High Amount: QT High Unit: upper 80 % ci

124,158.0063

Score Math Result: sampled descriptive statistics

N Total Mean Median, StdDev, Var, Min, Max 500,
61779726 9870, 123559.4540, 122326 .3241, 10375.2224,
107645239.1829, 1011445832, 148185.6160, sampled
cumulative density function
0.00,0.10,0.20,0.30,0.40,0.50,0.60,0.70,0.80,0.90,1.00
101144.5832,110539.1929,113914.6207,117228.1542 120686 .4

Indic 1 Name: Nitrate Label: NO3A
Emissions

Date: 11/10/2016 Rel Label: CO2A
Math Type: algorithm1 Dist Type: none
Math Sub Type: subalgorithm1Base 10: none

Q1 Amount: 115.4762 Q1 Unit: X1

Q2 Amount: 142.8593 Q2 Unit: X2

Q3 Amount: 30.0000 Q3 Unit: X3

Q4 Amount: 115.4762 Q4 Unit: X4

Q5 Amount: 0.0000 Q5 Unit: X5

Math Express: Math Operator: equalto
11.Q1.X1+11.Q2 X2+11.Q3.X3+11.Q4 X4+11.Q5.X5
QT Amount: 403.8118 QT Unit: total

QT D1 Amount: 0.0000 QT D1 Unit: none
QT D2 Amount: 0.0000 QT D2 Unit: none

QT Most Amount: 403.8118 QT Most Unit: total
QT Low Amount: 378.3508 QT Low Unit: lower 80 % ci
QT High Amount: 429.2728 QT High Unit: upper 80 % ci

13
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The final calculations and analyses look cleaner and more professional when all properties are
filled out for each indicator (if1.Q2 is not being usedgetl1.Q2Amount=0 and
11.Q2Unit=none). The following sections explain how each M&ilculator uses tise

properties to support specific types of analyses

Each calculator supports up to itilicatorsplus the Scorelhe same indicator, such as 1121

Labor for Training, can be added to more than oneEMdement. For example, a two year

project may use two separate Input Series to keep track of the same indWatmdirst adding
indicators, good practice is to add the indicators needed into a parent base element and then use
the Relations properties to copy the indicators into children base elements (i.e. Input to Input
Series, Operation Group to Operations). ©tiey have been copiethangethe childrenas
neededreturn tothe parenand update itgiews by making a base documesgtting Use in

Descendants= truend Overwrite Descendants=falserunthe calculatarand save the results

Individual indicatorss a rbéimserted or deletebut indicatorghat have their Indicator.Name
and I ndicator . Lab eMo hb&ecalculated oradisptayephdicator A none o
measurement should be carefully planned out, preferably using the results of previous M&E
amalyses, before indicators are entered by any club.

C. M and E Base Element Calculators

Separate M& calculatorsare available for each M& element, including Inputs, Outputs,
Operations, Components, Outcomes, Operating Budgets, and Capital Budgets. Indicators can be
added to eacblement within each applicatioRor example, an Input M&E element can have
indicators for the Input Group, Inpwand Input Serieslemens. Operating Budgets can have
indicators for the Budget Group, Budget, and Time Pdras® elemest

Each calculation is specific to a specific type of base element. Output calculations are only
pertinent to Output elementspint calculations to Input elements, Time Period calculations to
Time Period elements, and so on. This rule also holds for all descendent eleinéptg Series

calculations are only pertinent to Output Series, Input Series calculations to Input sdrges, an

14
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on. The result is that, unlike most other calculators and analyzers in DevTreks, calculations are
never aggregated from descendants to ancestors. Output calculations never include Output Series
data, Operations never contain Input data, and s@r@iVonitoring and Evaluation 1: Food

Nutrition reference explains the reason for this type of aggrega@aorput indicators are not the

same as Outcome indicators, Time Period indicators are not the samea@n©or Component
Indicators.

Use the Resourcgtock Calculators when descendent indicators need to be aggregated into

ancestors.

Although NPV calculators do not need to be run prior to running the M&E Calculations, good
practice is to update the base elements costs and benefits at the same #nh&cds th
calculationsThe M&E Indicators add performance dimension to the cost and benefits

dimensions.
D. Data URLs

These calculatorand sample data satan be found ahe following URLs(3*). Additional

M&E URLs can be found in the CTAP referencehe Social Performandatorial. Section F
explains why the M&E 1 calculators and analyzers in some of these URLs are no longer used.
Most sample datasets referenced in tutorials throughout DevTreks were rerun during Version
2.1.0 tests. Only a subs#tthe following datasets were rerun for Version@.Ih addition,

localhost:5000 datasets were rerun and their URLs can be found in other tutorials.

Calculators URI:

https://www.devtreks.org/hometreks/preview/farmworkers/linkedviewgroup/Monitarndg
EvaluationCalculators/53/none/

Inputs URI:

https://lwww.devtreks.org/hometreks/select/farmworkers/servicebase/M and E Malnutrition
Inputs/2651/none/

Version 2.10 tests

15
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https://www.devtreks.org/hometreks/preview/farmworkers/input/2013 Nutiaming
Manual Development/2147397488/none

Outputs URI:

https://www.devtreks.org/hometreks/select/farmworkers/servicebase/M and E Malnutrition
Outputs/2656/none/

Version 2.10 tests

https://www.devtreks.org/hometreks/preview/farmworkers/output/2013 Nuofilieod nutrient
packages distributed/2141223449/none

Components URI:

https://www.devtreks.org/hometreks/select/farmworkers/servicebase/M and E Malnutrition
Components/2650/none/

Version 2.10 tests

https://www.devtreks.org/hometreks/preview/farmworkers/componentgroup/M and E Food
Delivery/656/none

Operations URI:

https://www.devtreks.org/hometreks/select/farmworkers/servicebase/M and E Malnutrition
Operations/2654/none/

Version 2.10 tests

https://wwwdevtreks.org/hometreks/preview/farmworkers/operationgroup/M and E 2 Food
Delivery/758/none

Outcomes URI:

https://www.devtreks.org/hometreks/select/farmworkers/servicebase/M and E Malnutrition
Outcomes/2655/none/

Version 2.10 tests

https://lwww.devtreks.org/hometreks/preview/farmworkers/outcomegroup/Nutrition
Delivery/36/none

Capital Budgets URI:

16



@)

C-I—_\> DevTreks-social budgeting that improves lives and livelihoods

https://www.devtreks.org/hometreks/select/farmworkers/servicebase/M and E Malnutrition
Investments/2652/none/

Version 2.10 tests

https://www.devtreks.org/hometreks/preview/farmworkers/investment/M and E Malnutrition 2
Project A/426/none

Operating Budgets URI:

https://www.devtreks.org/hometreks/select/farmworkers/servicebase/M and E Malnutrition Op
Budgets/2653/none/

Version 2.10 tests

https://www.devtreks.org/hometreks/preview/farmworkers/budget/M and E 2 Operating
Budget/273083904/none

Multimedia URI:

https://www.devtreks.org/hometreks/select/farmworkers/resourcegroup/M and E
Stories/144/none/

Story URI:

https://www.devtreks.org/hometreks/select/farmworkers/linkedviewgroup/M and E Malnutrition
Stories/54/none/

Version 2.10 tests

https://www.devtreks.org/hometreks/preview/farmworkers/linkedviewgroup/Monitoring and
Evaluation Malnutrition Stories/54/none

E. ME 2 Analysis

The M&E Calculator Zupports TotalsStatistical,lncrementalChange, and Progressnalysis

TheMonitoring and Analysis 2utorialdocuments thees analyses

F. Other Calculators (4*)

17
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Version 1.9.4 moved documentation for the M&Blculatorl t o Appendi x A.

deprecated in favor of M& Calculator 2 simply because d&lculators and analyzers can be
maintained, impoved, and tested, better thaf Future releases may include additional
calcubktors and types of calculations, suchresé documented for M&E Calculatofifithey

can be maintained well).
Summary and Conclusions

Clubs using DevTreks carse M&E calculators to track generic indicators that suppotidkie
monitoringand evaluation of projectprogramsand technologie8ettermonitoring and
evaluationof projects, programs, and technologieay help peopléo improve their lives and

livelihoods
Footnotes

1. Analysts have developedmade assortment of indicatofsr M&E analysis For example,
theUS, CMSand the World Health Organization U8erformance, or Outcome,
Indicators that have advanced jpectiesrelative to the generimdicators used with the
calculators irthis reference (refer to théealth Care Analysis feference)The Resource
StockCalculation1 tutorial explains how to use both sets of indicators together

2. Althoughthe M&E Calculdor 2 used prior to Version 2.0b&d much simpleindicator

properties, it turns out that several of those propartesding Name, Label

t

Description Date, Qland Q3 r e t he same in the upgraded

particularly difficult to upgrade the old calculations to the new calculafia<y using

the Indicator.MathExpression to define the mathematical relation between Q1 and Q2)

No realeffort wasmade to ensureompatibilitybetween calculator versions because the

upgradectalculator has more to offer.

3. DevTreks doesnodot run calcul ations @urd
primary role is software, rather than contemtyelopmentWe run enough calculations
and analyses on thedalhost and cloud host to test htve calculators and analyzers

work.

18
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4. Further examples of M&E Progress calculators and calculations can be folaglen
33, US, GAO 2009

References

References for M&Ealculation andinalysis can be found in tiMonitoring and Evaluation 1:
Food Nutritionreference.

References Note

We try to use references that are open access or that do not charge fees.
Improvements, Errors, and New Features

Pleasenotify DevTreks (devtrekkers@gmail.com) if you find errors or can recommend

improvements.

Video tutorials explaining this reference can be found at:

https://www.devtreks.org/commontreks/preview/commons/resourcepackviogiind
Evaluation 1/476/none
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Appendix A. DeprecatedM&E Calculator 1 and M&E 1 Analyzers

This calculator wadeprecated in favor of M& Calculator 2 simply because d&lculators and

analyzers can be maaihed and improved bettertha®9 |t 6 s al

SO

u shatf ul

without labor constraintsany number of M&E calculators can be developed and supported.

The following imaye displays an indicator the M&E Calculator 1Note that these indicators

include separate Alternative Type or Target Type properties.

< C' | [ devtreks.cloudapp.net/hometreks/search/farmworkers/input/none/0/none

=+ Indicator 1

el

= Indicator 2

2P

Labor, Full Target Training Development

Indicator 2 Description

100% finished.

The full target number of staff hours to spend on developing training materials for nutrition workshops is 1000 hours and

Label 2
1120
Target Type 2
fulltarget
Date 2
09122013
Weight 2
1.000
Amount A 2
1000.000
Amount B 2
30.000
Total 2

30000000

Alternative Type 2
none
Indicator Type 2
operating
Math Type 2
Q1_multiply_Q2

UnitA 2

hours

UnitB 2

dollars
Total Unit 2

dollars

The onlyproperty differences from M&E calculator 1 are:
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Target Type: Used with progress analyzers to measure actual progress achieved versus
benchmark goals and targets. Options include benchmark, full target, partial target, and

actual.The partial target optiocan be used when thresholds must be defined.

The M and E 2 Calculator documentation holds for this calculator as well. Separate calculators
can be added to separate base elements and the calculations will not be aggregated into ancestor

elements.
G. M&E 1 Analyzers

Thecalculations run from thBI&E Calculator 1 supports Totals, Statistical, Incremental
Change, and Incremental Progress, analysis (seéddhioring and Evaluation Analysis 1
reference)M&E Calculator 2is meant to be used together with the calculators and analyzers
explained in théNet PresentValue 1, BenefitCostAnalysis 1 Life Cycle Analysisl and 2,and
Resource Stocgkeferences. This calculator places greater emphasis on aggregating base
elementgrior to aggregating indicators compared to the M&E Calculator 1. Multiple different
indicators can be measured in the same base element by using different labels for each
indicatorIndicator properties, such as Date, Label, Target Type, and Alteriigide must be

set a specific way for each type of analysis, as follows:
1. Totals Analysis

A Totals analysis is the initial calculation run for any calculation or analysis that uses this

calculator. The final Total is derived from the mathematical operatioted out of the Q1, Q2

and Weight properties. All analyses run this calculation prior to running any subsequent analysis.
Section D. M&E Cal cul ator Properties, display
Multipliers, such as Input. OCAmount, Outputries, Operation.Amount, TimePeriod.Amount,

do not change the final calculated, or analyzed, totals.

2. StatisticsAnalysis
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A Statisticsanalysissupports the statistical measurement of indicators. This calculation is
appropriate when indicators need gross numer|
also appropriate when alternatives need simple statistical comparisons. Aggregatipratakes

using the Label property. Only indicators with an Indicator Type property set to Actual are used

in the analysis. Practical examples include tracking average drug prices, median farmland values,

the probability of health care costs, or the variaricedoon pollution levels.
3. ChangeAnalysis

A Changeanalysissupports th@nalysis of incremental changes amardjcators. A Change by
Yearcalculation supports analysis of annual changes of indicators, saBA2s2013, and
2014 A Change by Id (oLabel) calculation supports analysis cfianges betwedndicatorsthat
have different labels, such as IN100, IN101, and IN102

A Change by Yeaanalysiss appropriate when changes in indicators need to be analyzed yearly.
| t 6s al s o ap pnatives needaanhneal corhparisons The measurement uses the
Label and Date (i.e. year) properties to aggregate indicators. The first indicator entered is
generally a Benchmark Indicator that sets initial amounts and totals. If the Benchmark is left out,
theinitial amounts and totals for calculating changes will be zero. Subsequent indicators that
have an Indicator Type property set to Actual are used to measure yearly changes. Indicators
within the same year will be summed together (sum Q1, sum Q2, sutparatdhe totals will

be used to calculate incremental changes between periods (keep this in mind when setting
Benchmarks). Practical examples include tracking changes in drug prices, farmland values,

health care costs, or carbon pollution levels.

The fdlowing image displays what an Output Indicator for one year looks like (notice that only

Benchmark and Actual indicators are used):
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examined

Price Type: rev

Weight: 1.000

Math Type: Q1_divide_Q2
Q1 Amount: 1000.000

Q2 Amount: 10000.000
Total: 0.100

Indic 2 Name: &1 malnourished children
examined

Price Type: rev

Weight: 1.000

Math Type: Q1_divide_Q2

Q1 Amount: 500.000

Q2 Amount: 10000.000

Total: 0.050

during the malnutrition improvement program.
Indic 3 Name: Q2 malnourished children
examined

Price Type: rev

Weight: 1.000

Math Type: Q1_divide Q2

Q1 Amount: 500.000

Q2 Amount: 10000.000

Total: 0.030

during the malnutrition improvement program.
Indic 4 Name: Q3 malnourished children
examined

Price Type: rev

Weight: 1.000

Math Type: Q1_divide Q2

Q1 Amount: 500.000

Q2 Amount: 10000.000

Total: 0.030

during the malnutrition improvement program.
Indic 5 Name: Q4 malnourished children

€« C'  [3 devtreks.cloudapp.net/hometreks/search/farmworkers/input/none/0/none iy

Output Series : 2012 Number of children examined for malnutrition, Project 01

= Indicators Details

Indic 1 Name: Benchmark malnourished children Label: 0123A

Indic Type: benchmark
Date: 2012-01-15T00:00:00
Alternative: none

Q1 Unit: children

Q2 Unit: children population
Unit: proportion children

Indic 1 Description: This indicator measures the benchmark proportion of malnourished children
examined each year prior to the malnutrition improvement program.

Label: 0123A

Indic Type: actual

Date: 2012-03-13T00:00:00
Alternative: none

Q1 Unit: children

Q2 Unit: children population
Unit: proportion children

Indic 2 Description: This indicator measures the Q1 proportion of mainourished children examined

Label: 0123A

Indic Type: actual

Date: 2012-06-13T00:00:00
Alternative: none

Q1 Unit: children

Q2 Unit: children population
Unit: proportion children

Indic 3 Description: This indicator measures the Q2 proportion of mainourished children examined

Label: 0123A

Indic Type: actual

Date: 2012-09-13T00:00:00
Alternative: none

Q1 Unit: children

Q2 Unit: children population
Unit: proportion children

Indic 4 Description: This indicator measures the Q3 proportion of mainourished children examined

Label: 0123A

A Change by Idanalysiss appropriate when changes need to be analyzedeen different
indicators | t 6 s ate when attgonptives pereguiarcomparisonsOnly indicators that

have an Indicator Type property set to Actual are used in the andlysifirst indicator entered

is generally a Benchmark Indicator that sets initial amounts and totals. If the Bekdhieétr

out, the initial amounts and totals for calculating changes will be zero. Subsequent indicators that

have an Indicator Type property set to Actual are used to measure changes. Practical examples
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include tracking changes in drug prices, farmlaallies, health care costs, or carbon pollution

levels.

A Change by Id calculations can support other types of incremental change analyses, such as
Marginal Cost per Unit Output, by carefully setting the Q1, Q2, Weight and Math type
propertiesThis calculgion is appropriate when decision support must be based on cost
effectiveness criteria, such as cost per unit of berafitexample, examine the followitigsic

marginal cost analysis:

x 21

rerage Cost Analysis vs. Marginal Cost Analysis

g importance of determining marginal costs is apparent in the analysis by Meuhauser and Lewicki of a proposed protocol of sequential stool guaiac testir
scure 3 steep nse in marginal costs of testing because the high detection rate from the initial tests is averaged over subsequent tests that contribute |
ps to demonstrate how it is possible to spend steeply increasing health care resources for diminishing retums in health benefits.

Cancer screening and detection costs with sequential guaiac tests

M inal t
No. Mo. of cancers Additional Total £ ($) of di i Additional Average cost () argimal cost ()
‘tests detected cancers detected | 0 00 of dragnosis (%) cost of diagnosis | per cancer detected per cancer
detected
1 65.9469 65.9469 77,511 77,511 1,175 1,175
2 71.4424 5.4956 107,690 30,179 1,507 5,492
3 71.9004 0.4580 130,199 22,509 1,810 49,150
4 71,9385 0.0382 148,116 17,917 2,059 469,534
5 71.9417 0.0032 163,141 15,024 2,208 4,724,695
6 71.9420 0.0003 176,331 13,190 2,451 47,107,214

s analysis assumed that there were 72 true cancer cases per 10,000 population. The testing protocol provided six stool guaiac tests per person to det
sitive, a barium-enema test was performed, which was assumed to yield no falsepositive and no false-negative results. Other assumptions: the true-po
it was 91.667%; the false-positive rate of any single guaiac test was 36.508%; the cost of the first stool guaiac test was $4 and each subsequent gu:
5 5100. The marginal cost per case detected depends on the population screened and the sensibivity of the test used.

urce: Meuhauser 1975,

This analysis can be carried out using the Change bgltdilation. The following image shows
that thelndicator.Q1Amount property must correspond toGhmntity of Cancers Detected
column in the image above, while the Indicator.Q2Amount property equstithe Price per
Diagnostic TestThe Indicator.Weighproperty is a general multiplier that is used to derive the
final Total Cost.The Totalis the Total Cost (Q1Amount®2Amount* Weight) of the indicator.

This particular calculator is useful for quick, summary, marginal cost analysis.
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= = C [ devtreks.cloudapp.net/hometreks/search/farmworkers/input/none/0/none iy

Indic 1 Name: 1 Test Marg Cost Cancers
Detected

Indicator Type: oc

Weight: 293.839

Math Type: Q1_multiply_Q2

Q1 Amount: 65.947

Q2 Amount: 4.000

Total: 77311.202

Label: I130A

Target Type: actual

Date: 06/23/1975

Alternative: A

Q1 Unit: cancers detected

Q2 Unit: price per cancer detected
Unit: total cost

Indic 1 Description: Q1 measures the number of cancers detected, Q2 measures the diagnosis
price per cancer detected, Weight is a general multiplier, and Total measures the totals costs

per treatment.

Indic 2 Name: 2 Test Marg Cost Cancers
Detected

Indicator Type: oc

Weight: 301.474

Math Type: Q1_multiply_Q2

Q1 Amount: 71.442

Q2 Amount: 5.000

Total: 107689.528

Label: 130A

Target Type: actual

Date: 06/23/1975

Alternative” B

Q1 Unit: cancers detected

Q2 Unit- price per cancer detected
Unit: total cost

Indic 2 Description: Q1 measures the number of cancers detected, Q2 measures the diagnosis
price per cancer detected, Weight is a general multiplier, and Total measures the totals costs

per treatment.

Indic 3 Name: 3 Test Marg Cost Cancers
Detected

Indicator Type: oc

Weight: 301.804

Math Type: Q1_multiply_Q2

Q1 Amount: 71.900

Q2 Amount: 6.000

Total: 130198.246

Label: I130A

Target Type: actual

Date: 06/23/1975

Alternative: C

Q1 Unit: cancers detected

Q2 Unit: price per cancer detected
Unit: total cost

Indic 3 Description: Q1 measures the number of cancers detected, Q2 measures the diagnosis
price per cancer detected, Weight is a general multiplier, and Total measures the totals costs

per treatment.

Thefollowing image displays theorrespading Change by Id AnalysidNote that this analysis

uses the Marginal Cost property to measurerntbemental change between indicators. Future

references are expected to expand the number of tools for carrying out marginas.analys
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€& - C' | [4 devireks.cloudapp.net/hometreks/search/farmworkers/input/none/0/no i
Percent Q2 Change : 20.000 Benchmark Q2 Percent Change : 0.000
Average Cost: 1810.824 Marginal Cost - 49145672

Price Elasticity - 0.000

Description : Q1 measures the number of cancers detected, Q2 measures the diagnosis
price per cancer detected, Weight is a general multiplier, and Total measures the totals
costs per freatment.

= Indicator 4

Indicator 1 Name - 4 Test Marg Cost Type - actual

Cancers Detected

Label - 11304 Unit - total cost

Actual Total - 148116.934 Date - 06/23/1975

Benchmark Total - 0.000 Total Change - 17918 688

Percent Total Change - 13.763 Benchmark Percent Change - 0.000

Q1 Total - 71.939 Q1 Unit : cancers detected

Benchmark Q1 - 0.000 Q1 Change - 0.039

Percent Q1 Change - 0.054 Benchmark Q1 Percent Change - 0.000
Q2 Total - 7.000 Q2 Unit - price per cancer detected
Benchmark Q2 - 0.000 Q2 Change - 1.000

Percent Q2 Change - 16 667 Benchmark Q2 Percent Change - 0.000
Average Cost: 2058 924 Marginal Cost - 459453 538

Price Elasticity - 0.000

Description : Q1 measures the number of cancers detected, Q2 measures the diagnosis
price per cancer detected, Weight is a general multiplier, and Total measures the tofals
costs per treatment.

Indicator 5
Indicator 1 Name : 5 Test Marg Cost Type : actual
Cancers Detected
Label - 11304 Unit : total cost
Actual Total - 163141.435 Date : 06/23/1975
Benchmark Total : 0.000 Total Change : 15024.501
Percent Total Change : 10.144 Benchmark Percent Change : 0.000
Q1 Total : 71.942 Q1 Unit - cancers detected
Benchmark @1 : 0.000 Q@1 Change © 0.003
Percent @1 Change - 0.004 Benchmark Q1 Percent Change - 0.000
Q2 Total - 8.000 Q2 Unit : price per cancer detected
Benchmark Q2 : 0.000 Q2 Change - 1.000
Percent Q2 Change : 14.286 Benchmark Q2 Percent Change - 0.000
Average Cost : 2267.680 WMarginal Cost : 5008167.000

Price Elasticity - 0.000
Description : @1 measures the number of cancers detected. Q2 measures the diagnosis

4. ProgressAnalysis

Progressanalysesupportthe analysis of incremental progress in planned versus actual
indicators. The planned indicators use a Target Type property of Benchmark, Partial Target, or
Full Target. The actual indicators use a Target Type property of Actual. The actual indicators are

always compared to the planned indicators. The indicators being compared must have the same
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Label. This calculation is appropriate when indicators need to measure the progress being made
in the accomplishment of goals and targets. The targets are desingdTarget Type properties
of Full Target or Partial Target .-dedendéns al s o

comparisons.

Most M&E calculations will have multiple Partial Target indicators for partial target periods,
such as monthly, quartgr or semiannually. Each of these partial target periods will include one
or more Actual indicators that sum the actual accomplishments for the pere@dummations

are carried out by aggregating actual indicatorstihat a date that is less than thei
correspondingpartial target date, and greater than or equal to a previous partial target date

The followingtwo images displagix Input indicators that measure progress over two quarterly

periods.
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Indic 1 Name: Labor, Benchmark Training
Development

Indicator Type: oc

Weight: 0.000

Math Type: Q1_multiply_Q2

Q1 Amount: 0.000

Q2 Amount: 0.000

Total: 0.000

Label: 120

Target Type: benchmark
Date: 03/12/2013
Alternative: none

Q1 Unit: hours

Q2 Unit: dollars

Unit: dollars

Indic 1 Description: This measures the benchmark number of staff hours spent on developing
training materials for nutrition workshops. The initial benchmark is no time or expense spent yet

on training material development.

Indic 2 Name: Labor, Full Target Training
Development

Indicator Type: oc

Weight: 1.000

Math Type: Q1_multiply_Q2

Q1 Amount: 1000.000

Q2 Amount: 30.000

Total: 30000.000

Label: 120

Target Type: fulltarget
Date: 09/12/2013
Alternative” none

Q1 Unit: hours

Q2 Unit: dollars

Unit: dollars

Indic 2 Description The full target number of staff hours to spend on developing training
materials for nutrition workshops is 1000 hours and 100% finished.

Indic 3 Name: Labor, Q1 Target Training
Development

Indicator Type: oc

Weight: 1.000

Math Type: Q1_multiply_Q2

Q1 Amount: 700.000

Q2 Amount: 35.000

Total: 24300.000

Label: 120

Target Type: partialtarget
Date: 06/12/2013
Alternative: A

Q1 Unit: hours

Q2 Unit: dollars

Unit: dollars

Indic 3 Description: The Q1 partial target number of staff hours to spend on developing training
materials for nutrition workshops is 750 hours and 75% finished.

+ Indicator4
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+ Indicator3

= |Indicator 4

Indic 4 Name: Labor, Q2 Target Training Label: 1120

Development

Indicator Type: oc Target Type: partialtarget
Weight: 1.000 Date: 09/12/2013

Math Type: Q1_multiply_Q2 Alternative: B

Q1 Amount: 250.000 Q1 Unit: hours

Q2 Amount: 35.000 Q2 Unit: dollars

Total: 8730.000 Unit: dollars

Indic 4 Description: The Q2 partial target number of staff hours to spend on developing training
materials for nutrition workshops is 250 hours and 100% finished.

Indic 5 Name: Labor, Q1 Actual Training Label: 1120
Development

Indicatar Type: oc Target Type® actual
Weight: 1.000 Date: 06/10/2013
Math Type: Q1_multiply_Q2 Alternative: A

Q1 Amount: 700000 Q1 Unit: hours

Q2 Amount: 31.000 Q2 Unit: dollars
Total: 21700.000 Unit: dollars

Indic 5 Description: This measures the Q1 actual number of staff hours to spend on developing
training materials for nutrition workshops. The actual target was 600 / 750 80% of the partial
target.

= |Indicator 6

Indic 8 Name: Labor, Q2 Actual Training Label: 1120
Development

Indicator Type: oc Target Type: actual
Weight: 1.000 Date: 09/10/2013
Math Type: Q1_multiply_Q2 Alternative: B

Q1 Amount: 325.000 Q1 Unit: hours

Q2 Amount: 34.000 Q2 Unit: dollars
Total: 11050.000 Unit: dollars

Indic & Description: This measures the Q2 actual number of staff hours to spend on developing
training materials for nutrition workshops. The actual target was 300 / 250 120% of the partial

Although not displayed, additional base elemamésused to store the actual results for

additional quarteraNote the conventions for dateactual indicators must i@ a date that is less
than their correspondingartial target date, and greater than or equal to a previous partial target
date.The fdlowing image displays a Progress Analysis of these calculations:
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&« =2 C 0 devtreks.cloudapp.net_f-wometreks_x“searc-w;’farmworkers_x“i-1put_x“-1o-1e;’0_x“-1o'ﬁ

Indicator 1 Name : Labor, @1 Target Training Type : partialtarget
Development

Label - 120 Actual Unit © dollars

Actual Total - 21700.000 Actual Date - 06/10/2013
Benchmark Total - 0.000 Benchmark Percent - 0.000
Partial Target Total - 24500.000 Partial Target Date - 06/12/2013
Partial Target Percent : 88.371

Full Target Total - 30000.000 Full Target Percent : 72.333

Description : The Q1 partial target number of
staff hours to spend on developing training
materials for nutrition workshops is 750 hours
and 73% finished.

Indicator 2 Name - Labor, @2 Target Training Type - partialtarget
Development

Label - 120 Actual Unit © dollars

Actual Total - 11050.000 Actual Date - 09/10/2013
Benchmark Total - 0.000 Benchmark Percent - 0.000
Partial Target Total : §750.000 Partial Target Date - 09/12/2013
Partial Target Percent : 126.286

Full Target Total : 30000.000 Full Target Percent : 36.833

Description : The Q2 partial target number of
staff hours to spend on developing training
materials for nutrition workshops is 250 hours
and 100% finished.

Feedback About farmworkers/input/2013 Nutrition Training Manual
Development/2147397488/none

5. Comparative Analyses

DevTreks supports basic M&E comparative analysis. Each indicator being compared in an
analysis must have th&lternative Type propertyset to an appropriate optioA,B, C, ).d&he
exact same type of Analyses explained in previous sections will be carried out, but, before
running the analysis, the Indicators will be subdividethier by the Alternative. In effect, this is
similar to a Change by Alternative Type cahtidn, except the analyses are carried out using the
Compare Only property of analyzers. Further details about can be foundMortitering and
Evaluation Analysis teference.

30



