How Tall Will You Be?

by David Hayden
Introduction

How Tall Will You Be is a program for the HP 49 series calculator that will predict a child’s adult height based on their current age and height.  The program works by computing where the child fits in growth chart data for their current age, and then projecting that same fit at age 20.  For example, if the data shows that the child is currently taller than 45% of children his/her age, then the program computes the height of an adult who is taller than 45% of other adults.

The program comes with two sets of data, the U.S. Centers For Disease Control data for American children, and the World Health Organization reference data. Each set has separate data for boys and girls.  Data for other countries can be added.
Installation

The program is distributed as a Directory object.  Simply transfer the “height.hp” file to the calculator and store it in any directory.
Use

Change to the “height” directory and press the VAR key. You should see this (shown in RPN mode):
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Now press the “TALL” soft key to display the input form:
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Enter your height in inches and press OK. If you know your height in centimeters, convert to inches by dividing centimeters by 2.54. In the second row, enter your date of birth in MM.DDYYYY format. For example, August 25, 1995 would be 08.251995.  Enter today’s date in the last row using the same format.  If the calculator’s clock is set correctly, then you won’t have to change this field.
Note that the calculator won’t always display all digits of the MM.DDYYYY format because the value is a number that gets displayed like any other number.  For example, in the screen shot above, August 25, 1995 would be entered as 08.251995, but the leading “0” is dropped in the display. Similarly, the current date of February 26, 2010 is shown as 2.26201 instead of 02.262010 because the display format doesn’t show the leading or trailing zeros.
Press OK twice and you will be presented with a list of data to choose from:
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Choose the data set that you want to use to predict your height:
· USA GIRLS/BOYS data is the Centers For Disease Control data for US boys and girls.  This data and corresponding charts are available at www.cdc.gov/GROWTHcharts/
· WHOgirlsReference and WHOboysReference are the World Health Organization reference data and reflect a wider population.

As a side note, it’s possible to add or remove data sets from the program.  See the section later in this document.

After selecting a data set, press OK
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The calculator shows your final height in inches and your height percentile. The screen shot above shows the result for a girl born on August 25 ,1995, who was 62 inches tall on February 26, 2010 using the USAGIRLS data set.  It says that she will grow up to be 62.78 inches tall (almost 5’3”) and is taller than about 27.76% of other girls her age.
When it’s done, the program sets the Z, L, M and S variables to values used in the calculations. See the section titled “How Does It Work” for a description of these values.

How accurate is it?

That’s a good question and I don’t know the answer.  From what I’ve read on the internet, children follow the growth charts pretty closely.  My own children’s progress seems to confirm this.  The bottom line is that it’s a good predictor, but it’s far from perfect.  It could easily be off by 2 inches (5 cm) or more.
How Does it Work

The program is basically a computerized version of a Growth Chart.  If you search the internet for “growth charts” you can see many examples.

Data sets for the program are stored in the DATA directory (press NXT to see it).  Each data set is a table with 4 columns of numbers. The first column is the age. The next three are “L”, “M” and “S”.  When plugged into a mathematical formula, these three numbers basically determine the height for a percentile at the given age.
When you enter your age, height and a data set, the program finds the appropriate row in the data set for your age. If your age falls between two rows of data, then it picks L, M, and S values that are between the two nearest rows.

From L, M, S and your age, it calculates a “z value” according to the formula:
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Or, if L=0,
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From the Z value, it computes your adult height by looking at the L, M, and S values for the last entry in the data set and computing the height that corresponds to your Z value using the same equations but solving for age.

Your percentile is computed from the Z score as Percentile = 1-UTPN(0,1,Z) where UTPN is the upper tail probability for the normal distribution.  UTPN is described in Chapter 17 of the HP 50g Users’ Guide which is included on the CD that comes with the calculator and is also available online.

The “TALL” program gathers the child’s data and call “Calc” which does all the work.  Calc takes the following parameters:

· Level 3: Current Age (in years)

· Level 2: Current height (in inches)

· Level 1: Data set

It returns the adult height and percentile.
Adding /Removing a Data Set

The data is stored in the DATA subdirectory.  From the “height” directory, press NXT followed by F1 to see the contents of the DATA directory.

Each value in the directory is an Nx4 array of real numbers.  Column 1 is age in months, column 2 is the L value. Column 3 is M and column 4 is S.  The L, M, and S values are for the height in centimeters.

The CDC website contains a detailed description of this data. See www.cdc.gov/growthcharts/data_table.htm.

To add a new data set, you just need to add a new array to the DATA directory.  The name that you give your data is the name that will show up when the program asks you to select a data set. The new array must meet these restrictions:
· 4 columns (age, L, M, and S)

· The age values must be in ascending order.

· The values must all be real numbers (i.e., they must contain a decimal point).

To verify the last requirement, put the array on the stack and enter the TYPE command (Press PRG TYPE NXT NXT). The result should be 3. If the result is 29, then you have an integer in the array somewhere.  Edit and fix it.  The program will run when the data contains an integer, but it will be much slower.

You may want to remove a data set to free up space in the calculator. Each set requires almost 7k.
Contact

I hope that you enjoy this program if you have questions or comments, you can reach me by email at dave@larou.com or dave.hayden@pgi.com.  I also frequently visit the museum of hp calculators forums (hpmuseum.org)
Disclaimer

This program is provided as-is with no warrantee whatsoever. 
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