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The Law of Large Numbers is a fundamental principle in statistics that states that as the sample

size increases, the average of the sample values will approach the true population mean. In other

words, the more data that is collected, the more accurate the results will be. This law is based on

the concept of probability and is essential in making reliable statistical inferences.

One example of the Law of Large Numbers in action is in coin tossing. If a fair coin is tossed

repeatedly, the proportion of heads will approach 50% as the number of tosses increases. This is

because with a larger sample size, the influence of random chance is reduced and the results

become more representative of the true probability.

Another example is in election polling. By surveying a large and diverse group of individuals, the

results can accurately reflect the opinions of the entire population. This is based on the assumption

that the larger the sample size, the more representative it is of the entire population.

In summary, the Law of Large Numbers is a crucial concept in statistics that highlights the

importance of sample size in obtaining accurate and reliable results.

Law of Large Numbers: Definition + Examples

The law of large numbers states that as a sample size

becomes larger, the gets closer to the expected value.

The most basic example of this involves flipping a coin.

Each time we flip a coin, the probability that it lands on

heads is 1/2. Thus, the expected proportion of heads

that will appear over an infinite number of flips is 1/2 or

0.5.

However, if we flip a coin 10 times we might find that it

only lands on heads 3 times. Since 10 flips is a small

sample size, there's no guarantee that the proportion of

heads will be close to 0.5.
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If we continue flipping the coin another 10 times, we

might find that it lands on heads a total of 9 times out of

20. If we flip it 10 more times, we might find that it lands

on heads 22 times out of 30.

As we flip the coin more and more, the proportion of

times that it lands on heads will converge to the

expected proportion of 0.5.

This simple idea of the law of large numbers is applied

by many types of businesses and industries in real life.
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The Law of Large Numbers in Casinos

Casinos rely on the law of large numbers to reliably

produce profits. For most games, the casino wins about

51-55% of the time. This means that individuals can get

lucky and win a decent amount from time to time, but

over the course of tens of thousands of individual

players, the casino will win the expected 51-55% of the

time.

For example, Jessica might play a few games at the

casino and win $50.

Mike might play a few games as well and lose $70.

John might play a few games and win $25.

Susan might play a few games and lose $40.

Some players will win money and some will lose money,

but because of the way the games are designed the

casinos can be sure that they'll win over the course of

thousands of individuals.
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The Law of Large Numbers in Insurance

Insurance companies also rely on the law of large

numbers to remain profitable.

For example, 1,000 people might each pay $1,000 per

year for insurance, which results in a profit of

$1,000,000 for an insurance company.

However, 90 people might each need to receive $10,000

from the insurance company to cover unexpected

expenses from various accidents, which results in a

$900,000 loss for the insurance company.
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In the end, the insurance company earns a profit of

$1,000,000 - $900,000 = $100,000.

This means that the insurance company can expect to

earn a fairly predictable profit, on average, across

thousands of individuals.

Note that this business model works because an

insurance company ensures a large number of people.

If they only ensured 10 people it would be far too risky

because a large unexpected expense could wipe out the

business.

Thus, insurance companies rely on the law of large

numbers to predictably forecast their profits.

The Law of Large Numbers in Renewable Energy

The law of large numbers is also used by renewable

energy companies.

The basic idea is that wind turbines and solar panels

can power generators to produce electricity in different

parts of the company. However, it's not also windy or

sunny outside, which means the wind turbines and

solar panels aren't always able to produce reliable
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energy for the power generators.

The way renewable energy companies get around this

problem is by hooking up tens of thousands of wind

turbines or solar panels to a single power grid, which

makes it much more likely that these energy sources

will produce a reliable amount of power for the grid.

It also makes it much easier to predict just how much

energy will be produced by these power sources, since

engineers can simply take the expected average across

tens of thousands of wind turbines or solar panels.

An in-depth explanation of this phenomenon can be

found in .
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