3A Uses and Abuses of Percentages
 

Percent means per cent, i.e., per 100:  34 % = 34 / 100.

 

        Review: express as a fraction, decimal and as a percentage:


    1/8, 0.45, 0.3333, 23%, 110%

 

        Ratios:  find the ratio of A to B, B to A,  A is …. Percent of B, 

           B is …. Percent of A:



A = 150,          B = 25.



A = 75,            B = 480.

 

        Express first as percentage of second:  25 women in a room of  

           113 people.

 

Of usually means times, e.g., "one-half of 30" means "1/2 times 30",

 "50% of 60" means "(50/100) times 60".

Change: (one thing changes)
Absolute change = new value – reference value

Relative change = (new value – reference value) / reference value

 

        Consumer debt in the US increased from $160 billion in 

           1974 to $850 billion in 1995.


    Find the absolute and relative change.


    Suppose consumer debt falls back to $160 billion this year 


    (hah!).


    Under this assumption, find the absolute and relative change 


     from 1995 to 2006.

 

Difference: (2 things differ)
Absolute difference = compared value – reference value

Relative difference = (compared value – ref. value) / ref. value

        In 1996, Saudi Arabia produced 8.2 million barrels of crude 


    per day


    The US produced 6.4 million barrels of crude per day


    Absolute difference?


    Relative difference with US as reference value?


    Relative difference with Saudi Arabia as reference value?

 

Of versus more than or less than
If the compared value is P% more than the reference value, it is 

(100 + P)% of the reference value.

If the compared value is P% less than the reference value, it is 

(100 – P)% of the reference value.

        If Jack weighs 40% more than Jill, his weight is …% of Jill’s 


    weight.

        The wholesale cost of a car is 40% less than its retail cost. 


     Therefore the retail cost is … of the wholesale cost.

 

Remember: % always means percent of some reference value, which may be explicit or implicit!

Percentage Points versus %
            “percentage points”: absolute change or difference.

            “%” or “percent”: relative change or difference.

        The percentage of  high school seniors using alcohol 


    decreased 68.2% in 1975 to 52.7% in 1997.


    Express the change in two ways:


     absolute difference in terms of percentage points


     relative difference in terms of %

 

Solving Percentage Problems:
            If the compared value is P% more than the reference value:

                 the compared value is (100 + P)% of the reference value.

            If the compared value is P% less than the reference value:

                 the compared value is (100 – P)% of the reference value.

 

        Bagel sales have reached  $3 billion and are growing 20% 


     annually according to Lehman Brothers. At this growth rate, 


     how much will be spent on bagels next year?


     Compared value = (100 +20)% of 3 billion

 

Review: fill in the blanks
...... is 40% of 200. 

...... is 40% more than 200. 

...... is 40% less than 200. 

60 lbs. is 25% of ...... 

60 lbs. is 25% more than ...... 

60 lbs. is 25% less than ...... 

$40 is ......% of $50. 

$50 is ......% of $40. 

$40 is ......% less than $50. 

$50 is ......% more than $40. 

50% is ...... percentage points more than 40%. 

50% is ...... percent more than 40% (relative difference).

Shifting reference values
        Your property taxes increase 5% one year and 6% next year. 


     The total tax increase is 11%. True or False? Explain!


     Beware of shifting reference values!

 

Sensible?
        "The price of cellular service has decreased 150% in the last 


     10 years."

        "Real estate prices have increased 450% in the last 10 years."

 

Average percentages
        A class with 25 students had an 86% average on the midterm.


    A class with 70 students had an 80% average on the midterm.


    Total average for the 95 students is 83%? 85%?

Math at Steep and Brew
According to an article posted at the Steep and Brew, "the chance of developing breast cancer among women carrying the BRCA gene mutation was reduced by 69 percent in women who drank 6 or more cups of coffee daily." Do you think this refers to an absolute difference (percentage points) or a relative difference between the cancer risk level of the two populations? Why?

A mistake in the book?
 Does the formula on page 139 (immediately above Example 5) make sense? Try it on some examples and see if it's right. If it's wrong, how would you fix it?
