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The goal of matrix factorization is to recover a low-rank matrix from irrelevant noise and corruption. An 
instance of this problem is called matrix completion which consists of recovering or approximating a low-
rank matrix based on a few (possibly noisy) samples of this matrix. Our next goal will be to apply this 
technique to predict associations between genes and diseases (next week).  

This week’s assignment will introduce the basic idea and also show limitations. 

3 Assignment 3 
• Deadline 19.05., 23:59 
• All source-code(s) and description (if you want) need to be sent as ONE zip-file through the Slack 

platform as personal message to Tim Conrad) 

3.1 Basic Matrix Completion (10 points – 2 for each parameter-set) 
Use your favorite programming language (Matlab, Octave, R, Java, C++, …) and appropriate toolkit (or 
library) to do the following: 

a. Create X, a N x N matrix of rank r containing random integer values (range: 1..max) 
for N=16,  r=2 and max=25 (NB: this means that df1 = 2*N*r - r^2) 

b. Create Y, a N x N matrix which contains only obs = 3*df randomly chosen observations of 
X. All other entries should be set to “missing”, e.g. NaN in Matlab. 

c. Run a matrix completion algorithm of your choice to find X_hat, an approximation of X. 
d. Compute the absolute and relative error of X and X_hat using the 2-Norm.  
e. Repeat the above steps with at least five different combinations (parameter-set) of N, r, max 

and obs and briefly (!) describe your findings.  

Hint 1: It is probably interesting to see the dependence of the errors on obs. 

Hint 2: for each computation your documentation needs to contain the values of: 
X, Y, X_hat, r, obs, max and the computed errors. 
 

3.2 Noisy Matrix Completion (10 points) 
Repeat the experiments from 3.1, but this time add Gaussian white noise with variance v to the entries 
of Y before you run the matrix completion algorithm. Vary v and report your findings. (This time do not 
include the matrices in your report.) 
 

3.3 Flink (10 points) 
Perform the experiments from 3.1 and 3.2 using Flink’s ALS algorithm. This time, mainly vary N, obs and 
v. Discuss (briefly!) your findings. (Again: do not include the matrices.) 

1 df: degrees of freedom  
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