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Magnitudes: Introduction

A key component of understanding research is understanding if policy has a “large” or
“small” effect.

We called this assessing the size, the magnitude or the economic significance of an effect.
Notice that this is introducing a new concept of “significance”.

▶ Statistical Significance
▶ Economic Significance
▶ What is the difference?
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We called this assessing the size, the magnitude or the economic significance of an effect.
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Magnitudes: Introduction

Question
How do we know if an estimate is large or small?

This is what we’ll learn how to do, but first some key concepts about sizing up estimates.
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Developing Intuition

Assessing size, magnitude or economic significance, is -unlike statistical significance- not
an exact science.

Language related to size is something that is implicitly relative to something else.
Therefore, things can be both small or big.

▶ The key insight here, is that things change based on the reference point.
▶ Example: is a 2.4 dollar per hour raise a lot?
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Developing Intuition

Because it is not an exact science, there is more opportunity in sleight of hand when it
comes to economic significance. BUT this doesn’t mean we shouldn’t learn how to think
about it. In fact, it’s the opposite.

In policy-making, we can do better, by having some common reference points.

▶ Although we will focus on some common ideas for reference points that make sense in policy
making. Within your own fields there may be other important reference points.

▶ Similar to measurement, we won’t dive into, for each field or policy “What’s the right
comparison?”, we’ll answer that question in broad terms.

Once we understand some common reference points, we’ll learn tools that can help
express size in a more tangible way.

▶ A goal of ours is to organize the nuance on economic significance and at the same time make
it something that a layperson could understand.
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Practicing sizing things

How will we approach assessing magnitudes?

▶ Will provide you with some common reference points. This is not an exhaustive list
▶ Will provide some tools on how to use those reference points
▶ For any given exercise: will provide some contextual information, and the student will have

to provide an assessment of size based on the context or information given.
▶ The more information I provide (closer to the real world), the harder the exercise gets, so

you’ll want to think carefully about how to use the reference points.
▶ The other important component of “sizing” an effect is number translation. This is the skill

of taking a number from a scientific paper and provide new interpretations that others can
understand.
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Example: High School Graduation Rates

Let’s go over an example:

▶ Let’s say a paper states that a policy that occurred in 2014 has increased high school
graduation rates by 10 percentage points.

▶ How do we think about the size of this effect? Is that big or small?
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Let’s go over an example:
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▶ How do we think about the size of this effect? Is that big or small?
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Example: High School Graduation Rates

Given this information, can you re-asses whether you think the effect is large or small?

Could you express 10pp as a percentage change using the information above?
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Example: High School Graduation Rates

Given this information, can you re-asses whether you think the effect is large or small?
Could you express 10pp as a percentage change using the information above?
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Common Reference points

1 Comparing things to a measure of central tendency

▶ Ideally, this refers to the mean or the median of a reference group. For example, control
group, mean of treated group before the reform, etc.

2 Comparing to any natural change in the variable.

▶ Comparison to year-to-year changes of the main variable (or a critical time frame, months,
days, etc).

▶ Example: We think weight shouldn’t change drastically day to day, so a loss of 5 pounds
within one day seems like a lot.

3 Comparing the effect to other policies’ effects
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2 Comparing to any natural change in the variable.

▶ Comparison to year-to-year changes of the main variable (or a critical time frame, months,
days, etc).

▶ Example: We think weight shouldn’t change drastically day to day, so a loss of 5 pounds
within one day seems like a lot.

3 Comparing the effect to other policies’ effects
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Common tools to express size

Transforming estimates into percentages or rates

▶ Pros: Most people understand percentages

⋆ Though few ask what the denominator is

▶ Cons: variables with small change or nominal value could have high percentage, and we still
may not care.

Standard deviations:

▶ Prod: Great for technical people
▶ Cons: Bad for laypeople

Using actual numbers

▶ Pros: Straightforward to understand
▶ Cons: May be the most misleading

⋆ Example “This program increase 100,000 Jobs”
⋆ “This program increase employment by 0.01 percent.”

Tello-Trillo (University of Virginia ) (magnitude) 2026 10 / 22
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⋆ Though few ask what the denominator is
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may not care.
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▶ Pros: Most people understand percentages

⋆ Though few ask what the denominator is
▶ Cons: variables with small change or nominal value could have high percentage, and we still

may not care.
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Transforming estimates into percentages or rates
▶ Pros: Most people understand percentages

⋆ Though few ask what the denominator is
▶ Cons: variables with small change or nominal value could have high percentage, and we still

may not care.
Standard deviations:

▶ Prod: Great for technical people
▶ Cons: Bad for laypeople
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▶ Pros: Most people understand percentages

⋆ Though few ask what the denominator is
▶ Cons: variables with small change or nominal value could have high percentage, and we still

may not care.
Standard deviations:

▶ Prod: Great for technical people
▶ Cons: Bad for laypeople

Using actual numbers

▶ Pros: Straightforward to understand
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Transforming estimates into percentages or rates
▶ Pros: Most people understand percentages

⋆ Though few ask what the denominator is
▶ Cons: variables with small change or nominal value could have high percentage, and we still

may not care.
Standard deviations:

▶ Prod: Great for technical people
▶ Cons: Bad for laypeople

Using actual numbers
▶ Pros: Straightforward to understand

▶ Cons: May be the most misleading
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⋆ “This program increase employment by 0.01 percent.”

Tello-Trillo (University of Virginia ) (magnitude) 2026 10 / 22



.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

Common tools to express size

Transforming estimates into percentages or rates
▶ Pros: Most people understand percentages

⋆ Though few ask what the denominator is
▶ Cons: variables with small change or nominal value could have high percentage, and we still

may not care.
Standard deviations:

▶ Prod: Great for technical people
▶ Cons: Bad for laypeople

Using actual numbers
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▶ Cons: May be the most misleading
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Common tools to express size

Transforming estimates into percentages or rates
▶ Pros: Most people understand percentages

⋆ Though few ask what the denominator is
▶ Cons: variables with small change or nominal value could have high percentage, and we still

may not care.
Standard deviations:

▶ Prod: Great for technical people
▶ Cons: Bad for laypeople

Using actual numbers
▶ Pros: Straightforward to understand
▶ Cons: May be the most misleading

⋆ Example “This program increase 100,000 Jobs”

⋆ “This program increase employment by 0.01 percent.”
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Common tools to express size

Transforming estimates into percentages or rates
▶ Pros: Most people understand percentages

⋆ Though few ask what the denominator is
▶ Cons: variables with small change or nominal value could have high percentage, and we still

may not care.
Standard deviations:

▶ Prod: Great for technical people
▶ Cons: Bad for laypeople

Using actual numbers
▶ Pros: Straightforward to understand
▶ Cons: May be the most misleading

⋆ Example “This program increase 100,000 Jobs”
⋆ “This program increase employment by 0.01 percent.”
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Practicing size: Body Worn Cameras

Comparing things to a measure of central tendency (Reference point) and turning it into
a percentage (tool).

Body worn cameras in DC: The intervention resulted in 2,458 fewer arrests (nominal or
actual numbers).

Question
Is this big or small? What would be the first adjustment we would want to see?

Population adjustment: how many arrest per resident?
There are 702,250 residents in DC.

Question
What would be the rate express as # of arrest per 100,000 residents?
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Population adjustment: how many arrest per resident?
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Comparing things to a measure of central tendency (Reference point) and turning it into
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Body worn cameras in DC: The intervention resulted in 2,458 fewer arrests (nominal or
actual numbers).

Question
Is this big or small? What would be the first adjustment we would want to see?

Population adjustment: how many arrest per resident?

There are 702,250 residents in DC.
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What would be the rate express as # of arrest per 100,000 residents?
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Comparing things to a measure of central tendency (Reference point) and turning it into
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Body worn cameras in DC: The intervention resulted in 2,458 fewer arrests (nominal or
actual numbers).

Question
Is this big or small? What would be the first adjustment we would want to see?

Population adjustment: how many arrest per resident?
There are 702,250 residents in DC.
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What would be the rate express as # of arrest per 100,000 residents?
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Practicing size: Body Worn Cameras

Comparing things to a measure of central tendency (Reference point) and turning it into
a percentage (tool).
Body worn cameras in DC: The intervention resulted in 2,458 fewer arrests (nominal or
actual numbers).

Question
Is this big or small? What would be the first adjustment we would want to see?

Population adjustment: how many arrest per resident?
There are 702,250 residents in DC.

Question
What would be the rate express as # of arrest per 100,000 residents?
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Pracitizing size: Body Worn Cameras

Arrests per 100,000 residents =
(

Total arrests
Population

)
× 100, 000

Arrests per 100,000 residents =
(

2, 458

702, 250

)
× 100, 000

Arrests per 100,000 residents = 350

. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .
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Practicing size: Body Worn Cameras

Body worn cameras decrease arrest by 350 per 100,000 residents.

This gives us a better sense of size, than “2,458”, because now we can use this to
compares across cities or other places (that would be one reference points).
Let’s practice reference point (1) measure of central tendency. Let’s say we give you the
following piece of information

▶ The mean arrest before intervention was 7,127 per 100K residents

Question
How would you use this information to asses size?

Objective: Comparing things to a measure of central tendency (Reference point) and
turning it into a percentage (tool).
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Body worn cameras decrease arrest by 350 per 100,000 residents.
This gives us a better sense of size, than “2,458”, because now we can use this to
compares across cities or other places (that would be one reference points).
Let’s practice reference point (1) measure of central tendency. Let’s say we give you the
following piece of information

▶ The mean arrest before intervention was 7,127 per 100K residents

Question
How would you use this information to asses size?

Objective: Comparing things to a measure of central tendency (Reference point) and
turning it into a percentage (tool).
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Practicing size: Body Worn Cameras

Body worn cameras decrease arrest by 350 per 100,000 residents.
This gives us a better sense of size, than “2,458”, because now we can use this to
compares across cities or other places (that would be one reference points).
Let’s practice reference point (1) measure of central tendency. Let’s say we give you the
following piece of information

▶ The mean arrest before intervention was 7,127 per 100K residents

Question
How would you use this information to asses size?

Objective: Comparing things to a measure of central tendency (Reference point) and
turning it into a percentage (tool).
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Practicing size: Body Worn Cameras

Body worn cameras decrease arrest by 350 per 100,000 residents.
This gives us a better sense of size, than “2,458”, because now we can use this to
compares across cities or other places (that would be one reference points).
Let’s practice reference point (1) measure of central tendency. Let’s say we give you the
following piece of information

▶ The mean arrest before intervention was 7,127 per 100K residents

Question
How would you use this information to asses size?

Objective: Comparing things to a measure of central tendency (Reference point) and
turning it into a percentage (tool).
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Practicing size: Body Worn Cameras

Since these are both in the same units (i.e. the same rate) we can just divide both
numbers: 350

7,127 = 0.0491

Then what do we do with this number? What does this number mean?
First, we turn it into a percentage by multiplying it by 100: 0.0491× 100 = 4.91, and this
number becomes a percentage.
Therefore we can say, The intervention decreased arrest by 4.91%
Or in even more colloquial language we use approximation (tool): This interventions
reduces arrest by about 5%
If that’s all the information we have, we stop there.
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Since these are both in the same units (i.e. the same rate) we can just divide both
numbers: 350

7,127 = 0.0491

Then what do we do with this number? What does this number mean?

First, we turn it into a percentage by multiplying it by 100: 0.0491× 100 = 4.91, and this
number becomes a percentage.
Therefore we can say, The intervention decreased arrest by 4.91%
Or in even more colloquial language we use approximation (tool): This interventions
reduces arrest by about 5%
If that’s all the information we have, we stop there.
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Practicing size: Body Worn Cameras

Since these are both in the same units (i.e. the same rate) we can just divide both
numbers: 350

7,127 = 0.0491

Then what do we do with this number? What does this number mean?
First, we turn it into a percentage by multiplying it by 100: 0.0491× 100 = 4.91, and this
number becomes a percentage.

Therefore we can say, The intervention decreased arrest by 4.91%
Or in even more colloquial language we use approximation (tool): This interventions
reduces arrest by about 5%
If that’s all the information we have, we stop there.
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Practicing size: Body Worn Cameras

Let’s say we have more information, and we have the trend of arrest per 100K over the
years

Let’s make it a bit more real, and visit this page: https://mpdc.dc.gov/dailycrime
Comparing 2024 to 2023: we saw a decrease of 12% (Reference point: natural change of
the variable)
This intervention is about 5%
Hence this intervention is about half of the year-to-year change that we see in arrest, that
seems pretty meaningful impact on arrest.
If we had more years of data, we could then get a better sense if that 12% was a “fluke”
(too high or too low) and make better comparisons.
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Practicing size: Body Worn Cameras
Finally, another piece of information (say we don’t have the trends) is to compare it to
the effects of other policies on arrest rates.

Let’s say you obtain the following information (and for now, let’s assume all of these
effects are causal effects):
Policy 1: Automated Court Date Reminders

▶ They implemented this in Santa Clara County, California, and they found about 1,276 arrest
after the intervention. Santa Clara’s population is 1.878 million, and the year before the
intervention they had about 81 arrest per 100,000.

▶ Answer: 67.95 arrest per 100,000 after the intervention.
▶ By itself is less arrest than the DC intervention, but compare to the mean it represents a

16% decrease (much higher impact.

Policy 2: Hot-Spot Policing with Foot Patrols

▶ This policy presented a reduction of 1% in arrest.

Question
What’s your assessment of size for the DC policy now?
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Percentages challenge

One challenge with percentages and comparing it to a measure of central tendency is that
for outcomes that have small nominal numbers, things may look like very big changes:

For example, let’s say a policy has an effect of 0.001 in (standardized units)
However the mean is 0.001
What is the size of the effect in percentage terms?
This implies 100% change, which seems very large! But in fact, maybe even a 100%
change could be very small, let’s say this is about measuring some toxin in the water, but
the only relevant threshold is if it passes a threshold of 10, so this a 100% change may
actually not be that meaningful.
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Standard deviation

Presenting effects in standard deviations standardizes the measure, allowing comparisons
across different variables, populations, or units of analysis.

This is particularly useful when the outcomes are measured on different scales (e.g., test
scores, income levels).

▶ Standardize Test scores from different schools or countries may be very different, and
percentages may be susceptible to differences in the nominal score.

▶ Unit free comparison

Some conventions:

▶ A small effect (e.g., 0.1 SD) means the change is modest relative to the population’s
variability.

▶ A medium effect (e.g., 0.5 SD) suggests the policy produces a noticeable shift, about half
the typical range of variability.

▶ A large effect (e.g., 1 SD or more) indicates a substantial shift, equivalent to moving the
average participant’s outcome by the amount of typical variation in the dataset.
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Where does this come from?

Standard Deviation (SD) is a measure of variability or spread in a dataset. It tells us how
much individual values deviate, on average, from the mean (average).

When we say “a 0.5 standard deviation change,” we mean that the outcome has shifted
by half the average amount of variation found in the data.
This concept is based on the normal distribution (bell curve), where:

▶ ~68% of values fall within 1 standard deviation (above or below the mean).
▶ ~95% of values fall within 2 standard deviations.

A 0.5 SD change implies moving an outcome by an amount equal to half of what is
considered “typical variation” in the dataset.
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Where does this come from?
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What does it mean?

A 0.5 SD change implies moving an outcome by an amount equal to half of what is
considered “typical variation” in the dataset.

If the average test score in the population is 70, and the standard deviation is 10, a 0.5
SD increase corresponds to an average score increase of 0.5× 10 = 5 points.
This means the average score rises from 70 to 75.
Percentile Shift: In a normal distribution, a 0.5 SD change moves an individual from the
50th percentile (mean) to approximately the 69th percentile (or vice versa).
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Notice

Notice that things don’t have to be on the same units, you may need to convert them.

The more information, the problem can become more complex.
Important to recognize that since magnitudes are things that are relative, people can
always frame things in the way they want them:

▶ “More than 10% of the country’s residents live in poverty” = “More than 85 % are
poverty-free”

▶ “This program increase 100,000 Jobs” = “This program increase employment by 1 percent.”

This only talks about “effectiveness”, adding cost adds concepts of “cost-effectiveness”.
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