
REGRA DOS 70. DEFINITION OF  'RULE OF 70' .  

Investopedia  explains:  'Rule Of 70’. A way to estimate the number of years it takes for a 

certain variable to double. The rule of 70 states that in order to estimate the number of years 

for a variable to double, take the number 70 and divide it by the growth rate of the variable. 

This rule is commonly used with an annual compound interest rate to quickly determine how 

long it would take to double your money.  Another useful application of the rule of 70 is in the 

area of estimating how long it would take a country's real GDP to double. Similar to compound 

interest rates, one can use the GDP growth rate in the divisor of the rule. For example, if the 

growth rate of the China is 10%, the rule of 70 predicts it would take 7 years (70/10) for 

China's real GDP to double. < htt p://www.investopedia.com/terms/r/rule-of-70.asp> 

EXPONENTIAL GROWTH AND THE RULE OF 70. 

The following table shows some common doubling times:  

Growth Rate 

(% per Year) 
Doubling Time 

in Years 

0.1 700 

0.5 140 

1 70 

2 35 

3 23 

4 18 

5 14 

6 12 

7 10 

10 7 

 
 

Introduction.  The material below explains the concepts of exponential growth and doubling time - 

the time it would take a population to double if it were growing exponentially at a constant rate. 
Throughout human history, human population has generally grown in an exponential manner, and 
discussion of exponential doubling times has been appropriate (see chart at the end of this page).  
Now, the dynamics of population growth are more complex and growth can no longer be considered 
truly exponential. The issues of the 21st Century are migration, aging, the youth bulge, urbanization, 
and all of the very new and very serious socio-economic-political consequences, as well as continued 
growth in the developing world and, of course, pressures on resources and the environment - global 
and local.   

 
This does not mean that countries will not double their population. Many will. For example, the U.S. is 
projected to double its population this century, practically within the lifetimes of today's children. So it 
is still appropriate to reference the time in which these countries will double their population, which is 
perhaps the most illuminating manner of presenting population growth to the lay person. But it should 
be noted that the explanations below refer to a constant rate of growth, which is not as applicable to 
countries now as in the past.   



Exponential Growth 

A quantity grows exponentially when its increase is proportional to what is already there. A common 
example is compound interest, where $100 invested at 7% per year annual compound interest will 
double in 10 years! Exponential growth applies to populations, too -- if a population grows at 7% per 
year, it, too, will double in 10 years.  
  
There are surprising consequences to the phenomenon of exponential growth. The $100 invested at a 
7% annual return will double in 10 years to approximately $200, double in another 10 years to 
approximately $400, and double again in the next 10 years to approximately $800. Significant gains 
can be made by simply relying on exponential growth over time. One way of saying this is that the 
longer you wait (on your investment), the faster your returns come in. In the following graph, you can 
see that over time, returns increase dramatically.  
  

 

 
  
  
Unfortunately, exponential growth works against us, too. When populations continue to grow, the 
impact of growth becomes increasingly significant over time. In other words, because of the nature of 
exponential growth, "when things get bad, they get bad in a hurry".  
  
Consider a country with 100 people, growing at 7% per year. In 10 years, the population will double to 
200 people, in another 10 years it will double again to 400 people, and ten years after that it will 
double again to 800 people. The following graph shows this exponential population growth. Notice the 
shape of the curve is the same as in the graph above!  
  
  

 

 
  
  

The Rule of 70. The Rule of 70 is useful for financial as well as demographic analysis. It states that 



to find the doubling time of a quantity growing at a given annual percentage rate, divide the 
percentage number into 70 to obtain the approximate number of years required to double. For 
example, at a 10% annual growth rate, doubling time is 70 / 10 = 7 years.  
  
Similarly, to get the annual growth rate, divide 70 by the doubling time. For example, 70 / 14 years 
doubling time = 5, or a 5% annual growth rate.  
  
The following table shows some common doubling times:  

Growth Rate 

(% per Year) 
Doubling Time 

in Years 

0.1 700 

0.5 140 

1 70 

2 35 

3 23 

4 18 

5 14 

6 12 

7 10 

10 7 

 
  

 The Mathematic Behind the Rule of 70. The use of natural logs arises from integrating the 

basic differential equation for exponential growth: dN/dt = rN, over the period from t=0 to t = the time 
period in question, where N is the quantity growing and r is the growth rate. The integral of that 
equation is:  N(t) = N(0) x e

rt
 , where N(t) is the size of a quantity after t intervals have elapsed, N(0) is 

the initial value of the quantity, e is the base of the natural logarithm, r is the average growth rate over 
the interval in question, and t is the number of intervals.  
 
Natural logarithms (that is, logarithms to the base e) come in from this integration. Natural logs are 
sometimes abbreviated ln to distinguish them from "common" logarithms of base 10.   In our case, t is 
usually given in years and r is the average annual growth rate. However, the formula works for 
seconds, weeks, centuries, etc.  The ratio of the final to the initial values of N is N(t)/N(0), and is equal 
to e

rt
 power. (Dividing through by N(0).)  The natural logarithm of the ratio N(t)/N(0) is equal to rt. 

(Taking the natural log of e raised to a power is simply the power itself.) .  The growth rate r is then 
given by natural log N(t)/N(0) divided by t.  Alternatively, if one knows the final and initial values of N 
and the average growth rate, one can find the time it takes at that average growth rate for the quantity 
to grow from its initial value to the final value.t = ln [ N(t)/N(0) ] / r .   
 
A special case is the doubling time, which is the time when N(t)/N(0) = 2, that is the quantity has 
doubled from its initial value. At that point  rt = ln 2 = 0.69. If one knows the growth rate as a decimal 
fraction, then the doubling time t2 = 0.69 / r. If the growth rate is given in percent, then 0.69 must be 
multiplied by 100, and the doubling time = 69/r. This is the origin of the rule of 70, i.e., 69 is rounded 
up to 70.  For the results to be accurate, all of these calculations assume that the growth rate remains 
unchanged throughout the interval in question, that is, that the growth is exponential at the average 
rate for the entire period. Most quantities don't really grow that way (compound interest is an 
exception), so this method is generally an approximation for the real world.  When considering growth 
over a period of years, it is important to note that taking the natural logarithm of the ratio of the final 
value to the initial value and dividing by the time period in years gives the average annual growth rate.  
For example, metro Denver population grew 15% from 1990 to 1996. The simple arithmetic average of 
growth is 2.5% per year (15% / 6 years = 2.5%/year).  
 
Strictly speaking the rule of 70 applies to exponential growth, which means that the compound 



average population growth rate must be divided into 70 to get the doubling time.  The compound 
average growth rate involves natural logarithms. To find the compound growth rate, take the natural 
log of the ratio of the final to the initial populations and divide this by 6 years. 15% growth means that 
the ratio of final to initial populations is 1.15. (The final population is 115% of the initial population, 
considered to be 100%; 115% / 100% = 1.15.) The natural log of 1.15 is 0.14. Dividing 0.14 by 6 years 
= 0.023/year, or an average geometric increase of 2.3% / year. Finally, divide 70 by 2.3 to give a 
doubling time of 30 years.         -- Mathematical explanation by Dick Schneider  
 

Um perfeito entendimento da regra dos 70 exige o conhecimento do número e, 
número de Euler, base dos logaritmos naturais.  
 
Seja a formula de  calculo da taxa de crescimento exponencial Yt = Y0 ( 1+ g ) 

t
  onde 

o fator de crescimento ( 1+ g ) significa que cada unidade de Y0 torna-se ( 1+ g )   no 
final de cada  período .  
 
No final de t períodos cada unidade de Y0  torna-se ( 1+ g ) t  . Geralmente o periodo 
tem  duração de um ano. 
 
 Ao final de 10 períodos Y0  se transforma em Yt  =  Y0 ( 1+ g ) 10.   
 
Demonstra-se  que essa formula transforma-se em Yt  =  Y0 ( e

g  ) t =   Y0 e
g t onde  e= 

2, 718281828 , limite de (1+1/t)  quando  t  tende ao  infinito.  
 

 A formula Yt  =Y0 e
gt permite deduzir facilmente a regra dos 70.  

 
Em que tempo t uma variavel crescendo exponencialmente á taxa g dobra o seu 
valor.  
 

Temos Yt= 2Y0, logo 2Y0= Y0 e
g t donde  2= eg t   e lg 2= gt lge  , lg e=1,   

 
 logo 0.69314718056= gt  donde t = 0.69314718056/ g,  
 

ou seja    t= 70/100g , onde   g é a taxa  de crescimento unitária. 
 

Growth Rate 

(% per Year) 
Doubling Time 

in Years 

0.1 700 

0.5 140 

1 70 

2 35 

3 23 

4 18 

5 14 

6 12 

7 10 

10 7 



 
 

 
  

 

 


