HCM565 – Healthcare Finance
Module 4: Time Value of Money
1. Present and Future Value Lump Sum Analysis
In finance, one of the key concepts to understand is the time value of money. The riyal (or dollar) is more valuable today than it is tomorrow, and the further into the future we go, the less that money is worth. A riyal can be invested today, earn interest, and be more valuable tomorrow. Inflation can also make money less valuable in the future. 
While the Western perspective assigns a rate of interest to the computations, the idea of there being a time value to money is not prohibited in Islam (Hamza & Jedidia, 2017) using the perspectives of “economic time value and social time value” (p. 20). Rather than thinking in terms of making money on money or making money on time, consider the use of the money as it is associated with real activity or in terms of the difference in what the money can buy today versus what it can buy next year (or in 10 years). If the investor is giving up the opportunity to invest the money today in exchange for money in the future, what other economic choice could have been made in another sector? There is a correlation between the time preferences of different projects (Hamza & Jedidia, 2017) and investors (and financial managers) have to determine the value of those projects.
As the Kingdom of Saudi Arabia desires to attract more private investment in the healthcare sector, the difference in financial perspectives must be considered. However, for purposes of financial management the manager needs to understand the Western methods for financial calculations. This module provides the opportunity to practice those.
for more information about inflation and its ramifications:
Inflation is normally defined as an increase in the prices of goods or services (Chen, 2019).
Most countries have monetary policies in place that try to limit the negative impacts that occur when inflation rises too quickly. In essence, financial institutions try to regulate interest rates to maintain an annual inflation rate of 2% to 3%.
As prices inflate, the cost of doing business increases year after year. Employees normally demand a wage increase that either matches or goes beyond the impact of annual inflation. As such, more often than not, organizations must increase the cost of their products or services.
To highlight the impact of inflation on one U.S. dollar, in 10 years (with a 3% inflation rate), that same dollar is only worth 74 cents.
In healthcare, the costs of services are normally regulated by government agencies, and an increase must normally be approved.
The value of money today is known as purchasing power. If a gallon of milk costs U.S. $2 today, under a 3% annual inflation, that same gallon of milk would cost U.S. $2.06 at this same time next year. Purchasing power suggests that if an organization is looking to invest in a capital expenditure, it is better not to wait.

Before moving on, let’s review some of the abbreviations that appear in the equations we use to calculate various values.
	PV = Present value
	T (or t) = Time

	FV = Future value
	R (or r) = Interest rate


Present value (PV) calculations are used to determine how much the money in the future value of an amount is worth in today’s currency. Future values (FV) are used to calculate how much the money in the present value of an amount will be in the future. These calculations are used to determine current prices, in today’s currency, of assets and expenses. We will look at how to calculate lump sum values.
Assume that you are willing to invest U.S. $100 today at 5% for five years. How much money will you have at the end of each year? Review the following table.
	 
	PRESENT
VALUE
	SIMPLE
INTEREST
	COMPOUND INTEREST
	TOTAL

	YEAR 1
	$100.00
	$5.00
	$ -
	$105.00

	YEAR 2
	$105.00
	$5.00
	$0.25
	$110.25

	YEAR 3
	$110.25
	$5.00
	$0.51
	$115.76

	YEAR 4
	$115.76
	$5.00
	$0.79
	$121.55

	YEAR 5
	$121.55
	$5.00
	$1.08
	$127.63


Simple Interest = PV x R (original amount year 1)
Total FV = PV x R (each year PV)
Compound Interest = Total – PV (original amount) – Simple Interest
Your present value at year one would be $100. Simple interest is the original present value times the interest. It will be the same amount over the entirety of the investment. In our example, 5% of $100 is $5.00. Compound interest is the amount of additional interest you will receive if you leave the simple interest in the bank. As you can see the first year, the compound interest is 0 because there is no prior simple interest. The present value increases each year due to the simple and compound interest being added, which results in an increase in the total of the money.
This method works, but what if you have an investment over a much longer time period? It would take an abundance of time to complete this method. This is when you can use the following equation:
FV = (PV)(1+r)t
Using the previous example (i.e., U.S. $100 at 5% for 5 years):
FV = (PV) (1+r)t
FV = (100)(1+.05)5
FV = (100)(1.2763)
FV= 127.63
Now, let’s assume that the amount invested is $1,000,000, and the interest is 6%. How much would you have at the end of 10 years?
FV = (PV)(1+r)t
FV = (1,000,000) (1+.06)10
FV = (1,000,000) (1.79085)
FV= 1,790,850
You would, therefore, have $1,790,800 at the end of 10 years.
You can also compute the present value from the future value amount. This equation is similar to the future value equation.
PV = (FV)/(1+r)t
Now assume that you need to figure out how much money to invest today to get $1,790,850 in 10 years at 6%.
Let’s look at the equation approach first.
PV = (FV)/(1+r)t
PV = (1,790,850)/(1+.06)10
PV= (1,790,850)/(1.79085)
PV= 1,000,0000
Thus, you would have to invest $1,000,000 today to have $1,790,850 in 10 years at 6%.
Explore
You can also use this Present Value of $1 table to get this amount. If you look at row 10 and go across to 6%, you will find .55839. If you take 1,790,850 and multiply it times .55839, you will get $999,992.73. This is close to the $1,000,000 that we calculated.
When projecting finances further than one year out, it is best to either use financial software or Look Up Tables, which utilize interest rates and time periods to project the value of money in the future.
2. Annuities, Perpetuities, and Compounding Periods
Annuities
We have discussed lump sum investments. Now, let’s discuss annuities. Unlike lump sum investments, annuities are payments that occur each time period.
	Time
	PRESENT VALUE
	FUTURE VALUE

	Year 0
	$100.00
	$100.00

	Year 1
	$100.00
	$105.00

	Year 2
	$100.00
	$110.25

	Year 3
	$100.00
	$115.76

	Year 4
	$100.00
	$121.55

	Total FV
	 
	$552.56


Let’s look at an example. What is the future value of an annuity that pays $100 each year for five years with an interest rate of 5%?
The present value of the cash flows is $100 each year. The future value is calculated by multiplying the present value times 1.05t, where t is the amount of time or years. For example, 100 times 1.051 = $105.00 and so forth. Please note that we started the calculation with 0 years because we would have received that $100 first. The total of all of those years is $552.56.
This method works, but what if you have an investment over 20 years? It would take a significant amount of time to complete using this method. Thus, you can use this equation:
FVOrdinaryAnnuity=PV×(1+r)t−1rFVOrdinaryAnnuity=(100)×(1+.05)5−1.05FVOrdinaryAnnuity=(100)(5.52563)FVOrdinaryAnnuity=$552.56
Now let’s assume that in our example the amount received was $50,000 and the interest is 6%. How much would you have at the end of 10 years in future value?
FVOrdinaryAnnuity=PV×(1+r)t−1rFVOrdinaryAnnuity=(50,000)×(1+.06)10−1.06FVOrdinaryAnnuity=(50,000)(13.180795)FVOrdinaryAnnuity=$659,039.75
Explore
You can also use this Future Value of Annuity table to get this amount.
If you look at row 10 and go across to 6%, you will find 13.18079. If you take 50,000 and multiply it times 13.18079, you will get $659,039.75.
As we continue, let’s add some abbreviations that will be used to make additional calculations.
	Per = Perpetuity
	n = Number of Periods

	CF = Cash Flow Payments
	r = Interest Rate


Perpetuity
Perpetuity means that payments will happen for an infinite amount of time. The present value of perpetuity is calculated as follows:
Per = CF/r
Assume that you are to receive $10,000 annually. How much would you pay for a perpetuity with a required rate of return of 7%?
Per = $10,000 / .07
Per = $142,857.14
Compounding 
Pink and Song (2020) defined compounding as “the process of finding the future value of a lump sum, annuity, or series of unequal cash flows” (p. 664). We will now calculate FV using compounding with this equation:
FV = (PV)(1+r/n)t*n
Let’s assume that you are willing to invest $100 today at 5% for five years that compounds semiannually. How much money will you have at the end of each year?
FV= (100)(1+.05/2)5*2
FV= (100)(1.28008)
FV= 128.00
You will receive more on your investment if your investment compounds semiannually, quarterly, or monthly rather than annually. It is best to compound at the smallest equivalent, so monthly would result in the highest investment.
3. Cash Payback Theory
Cash payback is the amount of time that it takes to get your money back from the original purchase or investment. As a brief example, imagine that a hospital purchased a magnetic resonance imaging machine (MRI) for $1,000,000. The hospital would need to perform a specific number of procedures to make up for the original investment.
The cash payback method has several drawbacks, including the following:
· It does not account for wear and tear on equipment.
· It does not account for variability in usage.
· It does not anticipate replacement by new technology. For example, imagine that the MRI machine that the hospital purchased in the previous example became outdated just a few months later when a new and improved model became available.
Thus, the cash payback method should only be used for the most basic of financial decisions.
Purchasing should not be postponed due to the loss of purchasing power with money. However, it is critical to conduct thorough research before purchasing a large-expense item.
The variability in usage needs to be addressed as much as possible. According to Baker, Baker, and Dworkin (2018), the best thing to do when considering variability is to run three scenarios: best case, worst case, and most likely. If the most likely case is too skewed to either best or worst case, it is recommended to compute an average of the two to determine the mean. By utilizing the three scenarios, the financial manager has a much better understanding of the cash payback time frame.
Take a moment to watch a video on calculating the time value of money in Excel:
https://www.youtube.com/watch?v=aXJUsC7ABP0 

4. Evaluations
A healthcare organization is best served by a manager who understands that money in the bank that is not invested will ultimately lose value over time. Most bank accounts do not pay a percentage rate that is high enough to compensate for the loss incurred by inflation. As such, the organization needs to invest its money wisely.
Determining the time to invest and what to invest in is a necessary process. Resources within the healthcare organization are scarce and the organization needs to ensure that those tasked with investing do so in a judicious manner. When making such decisions, it is imperative that the organization use a consistent approach.
As an example, if the organization uses the cash payback method, this same approach should be utilized across the board. Managers must understand how to conduct whichever method is chosen. The evaluation process needs to be easily understood concerning the inputs, outputs, and how the calculations were derived. Making a purchase decision too complex does not serve the organization well, especially as it relates to the checks and balances that are so critical in today’s healthcare environment.

