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• ‘Rate’ keyword is equivocal: frequency, growth, 
prevalence & incidence.

• Rate grammar has two forms: phrase and clause.

• Chance family: odds, risk, likelihood & probability.
• Describe chance grammar in phrase and clause forms.
• Chance grammar often omits the whole.

• Describe ratios using ratio grammar.
• Recognize inverse in rate, chance and ratio grammars.
• Ratios are easily influenced by choice of  denominator.
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Ratios: A Confounder Solution
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Each of these three grammars have subtle aspects.

1. Rate grammar has four kinds of rates.   The 
part-whole rates allow ‘of’ to introduce the part 
(rate of death) or the whole (death rate of men). 

2. Chance grammar may omit the whole (chance of 
winning) or is ambiguous in identifying the whole 
(chance that the next flip of a coin will be heads). 

3. Ratio grammar is terse.  Teacher-student ratio or 
student-teacher ratio. Ratio of men to women or 
ratio of women to men.  The slash (/) means ‘per’.
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Ch 5: Grammars for 
Rate, Chance and Ratios
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Part and whole make sense for percentages where the 
numerator is never bigger than the denominator. 

Part and whole don’t make sense for ratios where 
numerators can be bigger than denominators.  (20 
students per teacher).

Part and whole don’t make sense for chance grammar 
where the part is the uncertain outcome.

Nevertheless, part and whole are used for these three 
grammars. 
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Ch 5: Part and Whole for 
Rate, Chance and Ratios
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Four kinds of rates (all rates use ‘per’): 
frequency, prevalence, incidence and growth.

• Frequency:  Rate of speed was 60 miles per hour
• Prevalence: Unemployment rate: 5% of workers.   
• Incidence: Immigration rate: 0.3% per year in US.
• Growth: population grew at a rate of 10% per year.

Prevalence and incidence have a numerator and 
denominator (called part and whole in this book). 

Incidence combines frequency (per unit time) and 
prevalence (per number in the population). 

8

#1: Rate Grammar
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Among US males in 1990, the accidental death rate* 
was three times as big among whites as non-whites.
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#1: Accidental Death Rate: 
Frequency (Count)

5.3, P 220 

* Death rate is a frequency: deaths per year (a count).



StatLit Textbook 2023 Chapter 5 Slides V0C

Among US males in 1990, the accidental death rate*
was almost twice as big among non-whites as whites.
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#1: Accidental Death Rate: 
Incidence

5.3, P 222 

* Death rate is incidence: deaths /100,000 population/year.
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Phrase based uses phrases for the part and whole:
Phrases: Adjective-noun or prepositional.
The [accidental death] rate [of men] is … 

Clause-based uses the entire clause:
Clause: includes subject and verb. 
Men died at a higher rate this year. 

Phrase form is more abstract: better for titles
Clause form is more concrete but longer.
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#1: Rate Grammar: 
Phrase-Based vs clause-Based

5.3,  P 223
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Phrase form is more common than clause form.
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#1: Rate Grammar: 
Phrase-Based
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#1: Rate Grammar
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Compare data for 1970 with 1960: deaths vs per miles.
Compare data for 2020 with 2019.
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#1: Auto Traffic Death Rates

5.3, P 224
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#1: Rate Grammar:
Clause-Based
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1. For women ages 25-34 in 1995, the rate at which 
they died was 78 per 100k. 

2. In 1995 people died from motor vehicle accidents at 
a rate of 17 per 100,000. 

3. For U.S. Black males ages 20-24, suicides occurred 
in 1995 at a rate of 156 per 100,000. 

What kind of rates are these: prevalence or incidence?

[1998 U.S. Statistical Abstract, Tables 148, 149, 151] 
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Rate Grammar:
Identify the ‘part’

5.3.3;  P 226
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Chance Grammar:
Overview

Chance family*: chance (60%), risk (28%), odds 
(8%), likelihood (2%) and probability (2%).

• Describes uncertainty (often qualitative).

• Often used for subjective estimates
The US has a good chance of losing the war.

• ‘Probability’: commonly used in introductory
statistics to present conditional ratios,
confidence levels and p-values. 

* Prevalence within this family in everyday use. 
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Consider a population of 10 million people. 

Chance of being killed by lightning is 1 per 10 million.

1. Suppose 90% of population is always inside 
(indoors).  Among those sometimes outside, what 
is their chance of being killed by lightning?

2. Suppose 10% of the population are sometimes 
outside and 90% of these are inside during a 
lightning storm.  Among those outside during a 
lightning story, what is their chance of being killed 
by lightning?  

18

#2: Chance Grammar
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Clause grammar is good for descriptions.

Phrase grammar is best for titles and comparisons.
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#2: Chance Grammar:
Clause Based

5.4, P 228
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#2: Chance Grammar:
Phrase-Based
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If chance is followed by a simple preposition phrase, 
then this phrase always introduces a part. 
• Her chance of winning increased 

If chance is followed by a relative clause or a complex 
prepositional phrase (containing a clause), then the 
statement can be ambiguous. 

• What is the chance that a head on the first flip is 
followed by a head on the second flip?

• What is the chance of a head on the first flip being 
followed by a head on the second flip?
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#2: Chance Grammar:
Phrase versus Clause Grammar

5.4, P 228
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What is the chance of winning?

What is the chance of lightning?

What is the chance of a Type 1 error
• in a medical test?
• in a hypothesis test/ 
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#2: Chance Grammar:
Missing Whole

5.4, P 228
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#3: Ratio Grammar
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1. New York City: lowest ratio of Black police officers 
to Black residents in the U.S. Too few Black officers? 

2. Call-to-order ratio: getting worse. Ratio increasing? 

3. Student/teacher ratio. Do parents want high or low? 

4. Disciplined: too high testosterone : epitestosterone. 
Too much testosterone or too little epitestosterone? 

5. Average waist-hip ratio for Miss America: 0.72. 
Lower ratio, hourglass figure, higher estrogen levels
Higher ratio, tubular figure, higher testosterone levels. 

6. Finance: debt to equity, price-earnings.   Numerator?

24

Ratio Grammar: Examples

5.5, P 231
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1. Rate: 4 kinds: frequency, incidence, prevalence or 
change.

2. Chance or ratio may omit the whole or denominator.

25

Chapter 5 Summary

5.6, P 332 
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Ratio Grammars in
Titles and Comparisons
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• ‘Rate’ keyword is equivocal: frequency, growth, 
prevalence & incidence.

• Rate grammar has two forms: phrase and clause.

• Chance family: odds, risk, likelihood & probability.
• Describe chance grammar in phrase and clause forms.
• Chance grammar often omits the whole.

• Describe ratios using ratio grammar.
• Recognize inverse in rate, chance and ratio grammars.
• Ratios are easily influenced by choice of  denominator.
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Each of these three grammars have subtle aspects.

1. Rate grammar has four kinds of rates.   The 
part-whole rates allow ‘of’ to introduce the part 
(rate of death) or the whole (death rate of men). 

2. Chance grammar may omit the whole (chance of 
winning) or is ambiguous in identifying the whole 
(chance that the next flip of a coin will be heads). 

3. Ratio grammar is terse.  Teacher-student ratio or 
student-teacher ratio. Ratio of men to women or 
ratio of women to men.  The slash (/) means ‘per’.
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Part and whole make sense for percentages where the 
numerator is never bigger than the denominator. 

Part and whole don’t make sense for ratios where 
numerators can be bigger than denominators.  (20 
students per teacher).

Part and whole don’t make sense for chance grammar 
where the part is the uncertain outcome.

Nevertheless, part and whole are used for these three 
grammars. 
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Four kinds of rates (all rates use ‘per’): 
frequency, prevalence, incidence and growth.

• Frequency:  Rate of speed was 60 miles per hour
• Prevalence: Unemployment rate: 5% of workers.   
• Incidence: Immigration rate: 0.3% per year in US.
• Growth: population grew at a rate of 10% per year.

Prevalence and incidence have a numerator and 
denominator (called part and whole in this book). 

Incidence combines frequency (per unit time) and 
prevalence (per number in the population). 
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Among US males in 1990, the accidental death rate* 
was three times as big among whites as non-whites.
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#1: Accidental Death Rate: 
Frequency (Count)

5.3, P 220 

* Death rate is a frequency: deaths per year (a count).
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Among US males in 1990, the accidental death rate*
was almost twice as big among non-whites as whites.
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#1: Accidental Death Rate: 
Incidence

5.3, P 222 

* Death rate is incidence: deaths /100,000 population/year.
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Phrase based uses phrases for the part and whole:
Phrases: Adjective-noun or prepositional.
The [accidental death] rate [of men] is … 

Clause-based uses the entire clause:
Clause: includes subject and verb. 
Men died at a higher rate this year. 

Phrase form is more abstract: better for titles
Clause form is more concrete but longer.
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Phrase-Based vs clause-Based
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Phrase form is more common than clause form.
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#1: Rate Grammar: 
Phrase-Based
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#1: Rate Grammar
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Compare data for 1970 with 1960: deaths vs per miles.
Compare data for 2020 with 2019.
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#1: Auto Traffic Death Rates
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#1: Rate Grammar:
Clause-Based

5.3.3;  P 226 StatLit Textbook 2023 Chapter 5 Slides V0C

1. For women ages 25-34 in 1995, the rate at which 
they died was 78 per 100k. 

2. In 1995 people died from motor vehicle accidents at 
a rate of 17 per 100,000. 

3. For U.S. Black males ages 20-24, suicides occurred 
in 1995 at a rate of 156 per 100,000. 

What kind of rates are these: prevalence or incidence?

[1998 U.S. Statistical Abstract, Tables 148, 149, 151] 
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Rate Grammar:
Identify the ‘part’
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Chance Grammar:
Overview

Chance family*: chance (60%), risk (28%), odds 
(8%), likelihood (2%) and probability (2%).
• Describes uncertainty (often qualitative).
• Often used for subjective estimates

The US has a good chance of losing the war.
• ‘Probability’: commonly used in introductory

statistics to present conditional ratios,
confidence levels and p-values. 

* Prevalence within this family in everyday use. 
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Consider a population of 10 million people. 

Chance of being killed by lightning is 1 per 10 million.

1. Suppose 90% of population is always inside 
(indoors).  Among those sometimes outside, what 
is their chance of being killed by lightning?

2. Suppose 10% of the population are sometimes 
outside and 90% of these are inside during a 
lightning storm.  Among those outside during a 
lightning story, what is their chance of being killed 
by lightning?  
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Clause grammar is good for descriptions.

Phrase grammar is best for titles and comparisons.
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#2: Chance Grammar:
Clause Based
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#2: Chance Grammar:
Phrase-Based
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If chance is followed by a simple preposition phrase, 
then this phrase always introduces a part. 
• Her chance of winning increased 

If chance is followed by a relative clause or a complex 
prepositional phrase (containing a clause), then the 
statement can be ambiguous. 

• What is the chance that a head on the first flip is 
followed by a head on the second flip?

• What is the chance of a head on the first flip being 
followed by a head on the second flip?
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What is the chance of winning?

What is the chance of lightning?

What is the chance of a Type 1 error
• in a medical test?
• in a hypothesis test/ 
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#2: Chance Grammar:
Missing Whole
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#3: Ratio Grammar
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1. New York City: lowest ratio of Black police officers 
to Black residents in the U.S. Too few Black officers? 

2. Call-to-order ratio: getting worse. Ratio increasing? 

3. Student/teacher ratio. Do parents want high or low? 

4. Disciplined: too high testosterone : epitestosterone. 
Too much testosterone or too little epitestosterone? 

5. Average waist-hip ratio for Miss America: 0.72. 
Lower ratio, hourglass figure, higher estrogen levels
Higher ratio, tubular figure, higher testosterone levels. 

6. Finance: debt to equity, price-earnings.   Numerator?
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1. Rate: 4 kinds: frequency, incidence, prevalence or 
change.

2. Chance or ratio may omit the whole or denominator.
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