
Leonardo da Vinci 
1. Read the attached article on Leonardo’s view of the human body. 
2. Out of the many relationships mentioned in the article, choose at least two for 

investigation. For example, you might study the relationship between height and arm 
span or between hand length and arm length, among others. Clearly state the problem 
under investigation.  

3. List all of the variables necessary to investigate the relationships decided on in the 
problem statement. Decide how to measure these parts on any one person. 

4. Select a group of people (at least 15) on which to make the measurements. Then, collect 
the necessary data. (xi, yi); i = 1, 2, …n 

5. Construct scatter plots to compare the variables in all of the relationships under study. 
For the examples cited above, one scatter plot would display height versus arm span and 
another would display hand length versus arm length. Describe any patterns you see in 
the data. 

6. If appropriate, find the equation of a simple linear regression model that relates one of the 
paired variables to the other. Draw the line on the scatter plot, and comment on how well 
it fits.  β1 = slope = Σ(xi – x)(yi – y)/ Σ(xi – x)2   

Intercept: β0 = Y – β1 x x = 1/n Σ xi Y = 1/n ΣYi 

Activity Based Statistics 
Schaeffer et al. (spring). 

7. Interpret the data by looking carefully at the two estimated parameters of each model, the 
slope and the intercept. How do the slopes relate to Leonardo’s conjectures? What should 
happen to the intercepts in most of these models? 

 
Leonardo’s View of the Human Body 

(Source: Martin Kepm, ed., (1989), Leonardo on Painting, New Haven, CT: Yale University 
Press). 

On the Measurements of the Human Body 
 Vitruvius, the architect, has it in his work on architecture that the measurements of man 
are arranged by nature in the following manner: four fingers make one palm and four palms 
make one foot; six palms make a cubit; four cubits make a man, and four cubits make one 
pace; and twenty-four palms make a man; and these measures are those of his buildings. 
 If you open your legs so that you lower your head by one-fourteenth of you height, and 
open and raise your arms so that with your longest fingers you touch the level of the top of 
your head, you should know that the central point between the extremities of the outstretched 
limbs will be the navel, and the space which is described by the legs makes an equilateral 
triangle. 
 The span to which the man opens his arms is equivalent to his height. 
 From the start of the hair [i.e., the hairline] to the margin of the bottom of the chin is a 
tenth of the height of the man; from the bottom of the chin to the top of the head is an eight 
of the height of the man; from the top of the breast to the top of the head is a sixth of the 
man; from the top of the breast to the start of the hair is a seventh part of the whole man; 
from the nipples to the top of the head is a quarter part of the man; the widest distance across 
the shoulders contains in itself a quarter part of the man; the widest distance across the 
shoulders contains in itself a quarter part of the man; from the elbow to the tip of the hand 
will be a fifth part of the man; from this elbow to the edge of the shoulder is an eight part of 
this man; the whole hand is a tenth part of the man. 



 If a man of two braccia is small, one of four is too large—the mean being the most 
praiseworthy. Half-way between two and four comes three. Therefore take a man of three 
braccia and determine his measurements with the rule I give you. And if you should say to 
me that you might make a mistake and judge someone to be well proportioned who is not, I 
reply on this point that you must look at many men of three braccia, of whom the great 
majority have limbs in conformity with each other. From one of the most graceful of these 
take your measurements. The length of the hand is a third of a braccio and goes nine times 
into the man; and correspondingly the face, and from the pit of the throat to the shoulder, and 
from the shoulder to the nipple, and from one nipple to the other, and from each nipple to the 
pit of the throat. 

 
 

Study of human proportions in the manner of Vitruvius, Venice, Accademia. 
 
The space between the slit of the month and the base of the nose is one seventh of the face.  
 The space from the mouth to below the chin, cd, will be a quarter part of the face, and 
similar to the width of the mouth.  



 The space between the chin and below the base of the nose, ef, will be a third part of the 
face, and similar to the nose and the forehead.  
 The space between the midpoint of the nose and below the chin, gh, will be half the face. 
 The space between the upper origin of the nose, where the eyebrows arise, ik, to below 
the chin will be two-thirds of the face.  
 The space between the slit  of the mouth and above the beginning of the upper part of the 
chin, that is to say, where the chin ends at its boundary with the lower lip, will be a third part 
of the space between the parting of the lips and below the chin, and is a twelfth part of the 
face. From above to below the chin, mn, will be a sixth part of the face, and will be a fifty-

fourth part of the man.  
 From the furthest projection of the chin to the throat, op, will be similar to 
the space between the mouth and below the chin and is a quarter part of the 
face. 
 The space from above the throat to its base below, qr, will be half the face 
and the eighteenth part of the man. 
 From the chin to behind the neck, st, is the same as the space between the 
mouth and the start of the hair, that is to say three-quarters of the head. 
 From the chin to the jawbone, vx, is half the head, and similar to the width 
of the neck from the side. 
 The thickness of the neck goes one and three-quarter times into the space 
from the eyebrows to the nape of the neck. 
 The distance between the centers of the pupils of the eyes is one-third of the 
face.  
 The space between the edges of the eyes toward the ears, that is to say 
where the eye ends in the socket which contains it (at its outer corners), will be 
half the face. 
 The greatest width which the face has at the level of the eyes will be 
equivalent to that between the line of the hair at the front and the slit of the 
mouth. 
 The nose will make two squares, that is to say, the width of the nose at the 
nostrils goes twice into the length between the tip of the nose and the start of 
the eyebrows; and, similarly, in profile the distance between the extreme edge 
of the nostril—where it joins the cheek—and the tip of the nose is the same size 
as between one nostril and the other seen from the front. If you divide the whole 
of the length of the nose into four equal parts, that is to say, from the tip to 
where it joins the eyebrows, you will find that one of the parts fits into the 
space from above the nostrils to below the rip of the nose, and the upper part 
fits into the space between the tear duct in the 

 
Proportions of the face in profile, based on Windsor, RL 12304r. 

 



inner corner of the eye and the point where the eyebrows begin; and the two 
middle parts are of a size equivalent to the eye from the inner to the outer corner.  
 The hand to the point at which it joins with the bone of the arm goes four 
times into the space between the tip of the longest finger and the joint of the 
shoulder  
 Ab goes four into ac, and nine times into am. The greatest thickness of the 
arm between the elbow and the hand goes six times into am, and is similar to rf. 
The thickest part of the arm between the shoulder and the elbow goes four times 
into cm, and is similar to hng. 

Proprtions of the 
face from the front, 
based on Windsor, 
RL 19129r. 

 
 

 
   Proportions of the arm, based on Windsor, RL 19134r. 
 

The least thick part of the arm above the elbow, xy, is not the base of a square, but is similar 
to half of the space hz, which is found between the inner joint of the arms and the wrist. The 
width of the arm at the wrist goes twelve times into the whole of the arm, that is to say, from the 
tip of the fingers to the shoulder joint, that is to say, three times into the hand and nine times into 
the arm. 

If a man kneels down he will lose a quarter of his height. When a man kneels down with is 
hands in front of his breasts, the navel will be at the midpoint of his height and likewise the 
points of his elbows. 



 
An Investigative Task 
 
Leonardo da Vinci’s drawing of a man framed by circle and a square has become a common 

place logo. Vitruvius, an ancient Roman architect wrote a treatise entitled De archictictura Libri 
X or the Ten Books of Architecture. This book was discovered in the 15th century Italy and had a 
big influence on renaissance artists and architects. Vitruvius’ work included ideas on modern 
design, a concern for symmetry and correct proportions. He was deeply influenced by Leonardo 
da Vinci’s model of the ideal human figure. Vitruvius wrote: 

“The planning of temples depends on symmetry; architects must diligently understand the 
method of this. It arises from proportion…proportion consists in taking a fixed module in 
each case both for the parts of a building and for the whole by which the method of 
symmetry is put into practice. For without symmetry and proportion no temple can have a 
regular plan, this is it must have an exact proportion worked out after the fashion of the 
members of a well shaped body… in like fashion the members of temples ought to have 
dimensions of their several parts answering suitably to the general sum of their 
magnitude… if a man lies on his back with hands and feet outspread and the center 
of a circle is located in his navel, then his hands and feet will touch the 
circumference; a square can also be produced the same way…the height of a body 
from the sole of the foot to the crown of the head being equal to the span of the 
outstretched arms.” 

Vitruvius on the planning of temples. De Arch III, i. 1-3 
(from Peter Murray, the Architecture of the Italian Renaissance pg. 5-6.) 

 
A. Design an experiment to collect data on arm and height for n individuals. 
B. Investigate the distribution of the difference between arm span and height. Are your 

results influenced by factors such as age or gender? 
C. How is the difference between arm span and height distributed? 

 


