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Abstract  
 

Today, the alloy content in steel scrap deliveries in Sweden are determined by the waste 

management company by test melts. Random sampling analysis (RSA) is an alternative method, 

under development, to determine the alloy composition of steel scrap. This method evaluates the 

alloy composition of the steel delivery based on a number of randomly chosen steel scrap unit. RSA is 

a surface analysis, it is done on a distributed area where with the help of a grid, marks the random 

steel scrap units for evaluation. This means that the surface fraction determines the odds of 

analyzing the steel scrap.  

In a previous study of RSA, 100 random pieces of scrap units was evaluated for its alloy composition 

with Optical Emission Spectroscopy (OES). These scrap deliveries were thereafter sent to an Electric 

Arc Furnace for melting. This was done to compare the RSA analysis with samples taken after scrap 

melting. The RSA study however assumes that the scrap units have the same weight.  

In this study, the weights of the scrap units in the RSA was assumed to have a variance. Using 

MATLAB® and the alloy composition data acquired from the old study, a simulation was made where 

100 pieces and 100 analyses was made to see what the margin of error in comparison to the old 

study. Another goal with this study was to see if the variance of the weight had any relation to the 

absolute deviation of each element in the alloy composition.  

The results showed that there was no relation between the absolute deviation of each element and 

the weight distribution in the population. This indicates that there are other factors involved other 

than the weight distribution in the samples. The average margin of error for all the elements was 

calculated to 5.94% for the weight distribution of 0.1:0.1:10 kg. This indicates that RSA is accurate or 

close in analysis for old steel scrap deliveries even if the weight distribution is 0.1:0.1:10kg. The 

highest margin of error was obtained for W, Ce and Ti with a margin of error of 18.6%, 14.89% and 

10.71% respectively. All the other elements had a margin of error beneath 10%. This indicates that 

for RSA on old steel scrap deliveries a margin of error of 10% would be a good benchmark on the 

accuracy of the analysis. 
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1. Introduction 
 

Steel scrap is used as the main raw material for steelmaking in the Electric Arc Furnaces (EAF) route. 

It is also used in the Blast furnace (BF) process as cooling scrap. Scrap metal is thereby a large 

resource for steel making. A steel mill with the knowledge of using this resource well can both spare 

their economy and the environment in form of usage of recycled material, energy saving and less 

emissions. The scrap metal are classified by geometry and alloy composition into 32 different scrap 

classes in Sweden. The benchmark composition of the scrap classes are often evaluated at the waste 

management company by test melts. These are however randomly taken on different scrap flows 

and are very costly and not verified by other methods. Thereby there is a demand for a new cheaper 

method to continuously evaluate the alloy content in scrap flows. For this purpose a new method 

called random sampling analysis (RSA) are currently developed at KTH [1,2]. 

To analyze the composition with RSA, the steel scrap are distributed on a rectangular area after 

which a grid is created over the distributed area with the help of a benchmark, ropes, rubber bands 

and a marker. The chance of a scrap metal is chosen to be analyzed with this method all depends on 

its surface area. The larger surface area, the larger chance of being picked for analyzing. Since not all 

scrap metal gets analyzed, this method is obviously not 100% accurate[1]. Div. Of Applied Process 

Metallurgy is currently researching the reliability of this method for different scrap classes and the 

goal with this project is to evaluate how the weight distribution in the scrap effects the RSA analysis 

and evaluate the tolerance level when the weights of the scrap pieces are considered [1,2].  

To evaluate the effect of the weight distribution on the RSA, a simulation by using a MATLAB® script 

was developed. The variance of the weights of the scrap units were calculated and applied on the 

data from a previous RSA performed on an old scrap class delivery in Sweden. The old scrap class was 

assumed to have the highest variance in analysis out of all scrap classes consumed at that particular 

steel mill [1]. The RSA analysis was then compared to the simulated values for each element. The 

difference between the RSA and simulated values were then calculated and used as a benchmark on 

the tolerance level of RSA on old steel scrap deliveries. 
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2. Background 

2.1 Test melt 
The most common way to analyze alloy composition is to test melt the material using a scrap melting 

reactor. An analysis of the melted product, the slag, dust and the gas will give a good approximation 

what alloy composition the scrap had. The weight of the test melt varies depending on estimated 

alloy composition and variance in the analysis. The drawbacks with this method is that it is expensive, 

the samples are randomly taken and the method is not verified [1]. 

2.2 RSA   
Random sampling analysis is an alternate method, that is under development, to analyze the alloy 

composition of steel scraps compared to test melts.RSA are performed by distributing steel scrap on 

an rectangular area where after a grid is created over the distributed area with the help of a 

benchmark, ropes, rubber bands and a marker. At each cross point of the created grid line, a 

randomly selected scrap piece is marked and evaluated with an analyzing instrument. In the previous 

study, an old steel scrap delivery consisting of 30 ton were evaluated with RSA. A total amount of 100 

samples were taken out of the delivery and analyzed in Optical Emission Spectroscopy (OES) for its 

alloy content. The old steel scrap delivery that was evaluated with RSA was then melted in the 

Electric Arc Furnace. Steel, slag, gas and dust analysis after scrap melting was then compared to the 

RSA analysis. The RSA analysis does however assume that all randomly selected scrap pieces weigh 

the same [1,2]. In this study a MATLAB® program was used to see how the weight distribution in the 

analyzed scrap delivery affects the RSA analysis. Different weight distributions on the 100 samples 

were simulated with a MATLAB program. The weight was assumed to have a variance of 0.1-10 kg 

with an interval of 0.1kg. The weight was then applied on the RSA analysis where after the difference 

between the RSA and simulated values were compared. The tolerance level of the RSA analysis was 

calculated by evaluating the average absolute deviation for each element. 

 

 

 

 

 

 

 

 

 

 

Figure 1. Steel scrap with 10x10 grid on. 
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2.3 Reasons for assumptions in  RSA 
To obtain optimal result for RSA, the steel scrap delivery has to be distributed so each units surface 

fraction is the same as each units weight fraction as according to the following equation; 
𝑆𝑢𝑟𝑓𝑎𝑐𝑒  𝑎𝑟𝑒𝑎

𝑇𝑜𝑡𝑎𝑙  𝑠𝑢𝑟𝑓𝑎𝑐𝑒  𝑎𝑟𝑒𝑎
=

𝑊𝑒𝑖𝑔𝑡

𝑇𝑜𝑡𝑎𝑙  𝑊𝑒𝑖𝑔𝑡  
. In addition the alloy content in the steel scrap delivery should be 

normally distributed. But this is rarely the case, which is explained in 2.3.1. Actual calculation of this 

is very hard to do because each scrap unit would have to be assigned weight and surface area 

accordingly, which is very time consuming. Another problem is that scrap units could be covering 

each other up, for example a plate over a small pipe. This would lead to lesser surface area fraction 

while their weight fraction would still be the same. To fix this would take too much time considering 

how many pieces there are in a scrap yard [1].  

2.3.1 Effect of geometry on weight and surface 

There are some interesting cases for RSA for how weight and surface distribution affects the analysis. 

As mentioned in 1.Introduction, the surface fraction is proportional to the chance of getting picked 

for analyzing. Assumptions for these cases are that the density for all the scrap units are the same 

and the alloy composition is normally distributed in the population. In addition it is assumed that the 

population have no mergers or coatings [1].  

For case 1 and case 2, if both the surface and weight change correspondingly, this doesn't affect the 

RSA analysis compared to the weight analysis in any larger extent and amount, see case 1 and 2 in 

Table 1 [1].  

Case 1 Case 2  Case 3  Case 4  

averageAA 1  averageAA 2  averageAA 3  averageAA 4   

averagemm 1  averagemm 2  averagemm 3  averagemm 4   

Total

Alloy

Total m

m

A

A )(11 

 
Total

Alloy

Total m

m

A

A )(22   
Total

Alloy

Total m

m

A

A )(33 

 
Total

Alloy

Total m

m

A

A )(44   
 

No effect! No effect! Underestimated! Overstimated!  

    
 

 

Table 1. Different cases for different combinations of weight and area fraction.
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Another case is when the mass is larger than average and the surface area is lesser than average, see 

case 3 in Table 1. This makes the surface area fraction underestimated with regard to the mass 

fraction. For the last case, when the mass is lesser than average and the surface area is larger than 

average, the opposite result is shown, see case 4 in Table 1. It gave an overestimation of surface area 

fraction with regard to mass fraction [1].

  

 

To summarize, when an underestimation of the RSA is made, as shown in case 3, the unit has a lesser 

chance to get picked for analyzing. The opposite is for case 4; a larger surface area fraction with 

regard to mass fraction gives an overestimated result which leads to a greater chance to get picked 

for analyze. 

2.4 Simulation of RSA 
A MATLAB® script was used to simulate a scrap delivery consisting of similar scrap pieces, a so called 

flat scrap delivery. First of all, the course of action was to simulate a model of a normal flat scrap 

delivery. In this scrap delivery, a fixed amount of scrap units were next to each other without 

overlapping one another. The scrap pieces had a randomly chosen weight between 0.1 kg to 10 kg 

with an interval of 0.1kg. 

The simulation was done 100 times, creating 10 000 (100 pieces x 100 analysis) random pieces of 

scrap with different weights. A total amount of 100 RSA analyses on an old steel scrap delivery was 

taken from a previous study and applied on the 10000 weights. Thereby 100 analyses with different 

weight distributions in the population were created. The 100 simulated analyses were then 

compared to the original RSA analysis which assumes that all the samples weigh the same. 

Thereafter the absolute deviation for each element was calculated and divided by the original 

analysis and used as the tolerance level of the RSA analysis. 
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3. Method 

3.1 Equations 
All of the input data to the MATLAB®  model was imported from an Excel file. The rows and columns 

are referred to this file. The MATLAB®  is shown in Appendix A. All alloy compositions from the RSA 

on the old steel scrap delivery were taken from a previous study performed at a steel mill in 

Sweden[2]. 

In the MATLAB® model the following parameters are used:   

𝑹𝑺𝑨𝒆𝒍𝒆𝒎𝒆𝒏𝒕  which is the average composition of 100 analyzes. See sheet Analys 100 st skrotbitar, 

column B-W row 105.   

𝑨𝑪𝒆𝒍𝒆𝒎𝒆𝒏𝒕  which is 100 different alloy compositions. See sheet Analys 100 st skrotbitar, column B-W 

row 5 - 104.   

𝑴𝒂𝒔𝒔𝒓𝒏𝒅  which is a random mass between 0.1 to 10 kg created in MatLab. See sheet ExData, 

column A.  

𝒙 =
𝟏

𝑵
  𝒙𝒊
𝑵
𝒊=𝟏   is the standard formula for average value of the composition. N stands for total 

amount of weights and xi represents the weight of the index. This is used for the calculation of 

variance in the analysis according to the following equations: 

 

𝑽𝒂𝒓𝒂𝒏𝒂𝒍𝒚𝒔𝒊𝒔 =   
𝟏

𝑵−𝟏
 (𝒙𝒊 − 𝒙 )𝟐𝑵
𝒊=𝟏    (1) 

This is the formula used to calculate the variance, also called Sample Standard Deviation. In addition 

the total mass of the samples were calculated according to the following equation: 

 

𝑴𝒂𝒔𝒔𝒕𝒐𝒕 =   𝑴𝒂𝒔𝒔𝒓𝒏𝒅    (2) 

Where 𝑴𝒂𝒔𝒔𝒕𝒐𝒕 stands for the total mass of all scrap units and 𝑴𝒂𝒔𝒔𝒓𝒏𝒅 stands for the mass of each 

scrap unit.The equation calculated the total sum of all the simulated scrap units. In addition the total 

mass of each element was calculated according to the following equation: 

 

𝑴𝒂𝒔𝒔𝒆𝒍𝒆𝒎𝒆𝒏𝒕  =  𝑨𝑪𝒆𝒍𝒆𝒎𝒆𝒏𝒕 ∙ 𝑴𝒂𝒔𝒔𝒓𝒏𝒅  (3) 

Masses for each element, using data from the RSA in the old study 𝑨𝑪𝒆𝒍𝒆𝒎𝒆𝒏𝒕, for each simulated 

scrap unit 𝑴𝒂𝒔𝒔𝒓𝒏𝒅. This mass was then used in the following equation: 
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𝑹𝒂𝒕𝒊𝒐𝒆𝒍𝒆𝒎𝒆𝒏𝒕 =  
 𝑴𝒂𝒔𝒔𝒆𝒍𝒆𝒎𝒆𝒏𝒕

𝑴𝒂𝒔𝒔𝒕𝒐𝒕
  (4) 

The total sum for each mass of each element is divided with the total mass 𝑴𝒂𝒔𝒔𝒕𝒐𝒕 to get the ratio 

of each element 𝑹𝒂𝒕𝒊𝒐𝒆𝒍𝒆𝒎𝒆𝒏𝒕. The ratio itself will not tell anything but this will be used in the 

following equation: 

 

𝑨𝒃𝒔𝒆𝒍𝒆𝒎𝒆𝒏𝒕 =   𝑹𝒂𝒕𝒊𝒐𝒆𝒍𝒆𝒎𝒆𝒏𝒕 − 𝑹𝑺𝑨𝒆𝒍𝒆𝒎𝒆𝒏𝒕    (5) 

The ratio is subtracted with the RSA from the old studies to calculate the absolute deviation. This is 

one of the important data used to see if the absolute deviation has any relation to the variance in 

weight. 

 

𝑨𝒃𝒔      
𝒆𝒍𝒆𝒎𝒆𝒏𝒕 =

𝟏

𝑵
  𝑨𝒃𝒔𝒊,𝒆𝒍𝒆𝒎𝒆𝒏𝒕
𝑵
𝒊=𝟏   (6) 

Average value for the absolute deviation. N stands for total amount of units and 𝑨𝒃𝒔𝒊,𝒆𝒍𝒆𝒎𝒆𝒏𝒕 

represents the absolute deviation for the unit of the index and element. 

 

𝑴𝒂𝒓𝒈𝒊𝒏 𝒐𝒇 𝒆𝒓𝒓𝒐𝒓 =
𝑨𝒃𝒔      

𝒆𝒍𝒆𝒎𝒆𝒏𝒕

𝑹𝑺𝑨𝒆𝒍𝒆𝒎𝒆𝒏𝒕 
   (7) 

Margin of error, used to compare with the tolerance level using 𝑨𝒃𝒔      
𝒆𝒍𝒆𝒎𝒆𝒏𝒕 from (6) and 𝑹𝑺𝑨𝒆𝒍𝒆𝒎𝒆𝒏𝒕 

data from the RSA on the old steel scrap delivery [2]. 

3.2 Simulation 
First step for the simulation was to create a scrap delivery. This scrap delivery was created with a 

total weight between 18 000 kg to 28 000 kg with the amount of scrap pieces varying between 1000 

and 1500 pieces. Each scrap piece had a weight between 0.1 to 10 kg with an interval of 0.1 kg. This 

scrap delivery was created as a matrix in MATLAB ®. To create a matrix a function already created 

for this called randfixedsum.m [3] was used(see Appendix A). After this matrix was created, the next 

step was to randomly pick out 100 scrap pieces for analyzing. All of this was done at Part 1 of the 

main code, KEX.m. 

Part 2 of the main code sorts all of these pieces in weight categories. If a scrap piece has a weight 

between 0.1 to 0.9, it is categorized with other pieces with the same weight group. This was done to 

analyze if there were unusually more of a certain weight group than others. It is similar to an error 

check of the code. 

Part 3 is the part where all the calculation is made. First step is to take the data of 100 alloys. This 

data was used to make 100 pieces of scrap units using (3), with each mass of element separated. 

After that, the total mass of the 100 pieces was calculated. This data was later exported into the 

Excel-file, under the sheet ExData, with the integrated function xlswrite.m.  



7 
 

The variance of the pieces was then calculated with the integrated function var(M), which is shown 

in (1), where M is the matrix for the masses of the pieces. The variance exported into the Excel file as 

well. 

The total weight of each element is thereafter calculated with the sum of equation (3)  and exported 

into the Excel file. This was then later used to calculate ratio of the elements of the total mass, see 

equation (4). 

The difference between the quota of each element and the data given is imported to the purple 

columns and the absolute value of this difference, equation (5) under the green columns.  

The average absolute deviation was then calculated and the margin of error by dividing the average 

absolute deviation with the original RSA analysis for each element. This was done on output data 

from the MATLAB model in the Excel sheet. 
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4. Results 
 

The results from the MATLAB® simulation show that none of the analyzed elements have any 

correlation between weight distribution in the population and accuracy of RSA analysis. The absolute 

deviation and the variance in weight for each element was plotted, see Figure 2 and Figure 3. The 

figure shows that the data sets does not have a linear correlation because of the correlation 

coefficient value R² = 0,004 for Figure 2 and R² = 0,005 which is close to zero (R² = 1 indicates that it is 

a 100% fit). This means that there is no relation between the variance and the absolute deviation. 

This comparison was done for all elements and they all gave a similar result. This indicates that the 

accuracy of the RSA towards the melt analysis are dependent on more than the weight distribution in 

the population. 

 

 

Figure 2. A plot to show that variance and absolute deviation have no relation. 

 

Figure 3. Another plot to show that variance and absolute deviation have no relation. 
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Furthermore based on the results from the MATLAB® model the average of the absolute deviation 

was then calculated and divided with the original RSA. This parameter was then used as the margin 

of error for the acceptance level of the difference in the RSA. The results showed that the margin of 

error for the 100 simulated weight distributions could vary from 0.03% to 18.6% with an average 

value of 5.94%. This indicates that a margin of error of 10% is a good benchmark for the accuracy of 

analyzing an old steel scrap delivery with RSA. The highest margin of error was obtained for W, Ce 

and Ti with a margin of error of 18.6%, 14.89% and 10.71% respectively. All the other elements had a 

margin of error beneath 10%. This indicates that for RSA on old steel scrap deliveries a margin of 

error of 10% would be a good benchmark on the accuracy of the analysis. 
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5. Discussion  
 

The results were satisfying since the margin of error was below the tolerance level of 10%. The 

program was run again a few times and it gave a similar margin of error. The scrap class used in this 

project had the highest variance in weight out of the steel scrap classes consumed at the current 

steel mill, also known as class 11, which means that for all the other classes with lower variance this 

method should give more accurate analysis and therefore a better result. However this method 

cannot replace test melting for all types of scrap classes. For example coated metals, where the 

surface has an entirely different alloy composition than the rest of the metal. This would give a false 

value of the alloy composition as compared to test melting. 

The variance of the weight and the absolute deviation have no relation at all, as seen in Figure 2 and 

3. This indicates that there are other factors other than the variance of the weight in the population 

on the accuracy of the analysis. All elements showed the same results and it did not feel necessary to 

show 22 similar figures.  

The main part of this project was done with MATLAB® and it was more necessary than ordinarily 

planned. At the beginning LEGOS was an idea but when 100 analyses with 100 scrap units with 22 

different elements came into the picture, it became obvious that the calculation on a computer was 

needed. 

To summarize these results, RSA seems to be a possible replacement to test melting for some steel 

scrap classes for steel mills. They would be able to purchase cheaper steel scrap with uncertain 

composition, since class 11 has the highest weight variance and the margin of error was still under 

10%. The variance and the absolute deviation have no relation to each other and that gives an idea 

that there are other factors involved other than the weight distribution. 
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Appendix A 

Randfixedsum.m 
function [x,v] = randfixedsum(n,m,s,a,b) 

  
% Roger Stafford - Jan. 19, 2006 

  
% Check the arguments. 
if (m~=round(m))|(n~=round(n))|(m<0)|(n<1) 
 error('n must be a whole number and m a non-negative integer.') 
elseif (s<n*a)|(s>n*b)|(a>=b) 
 error('Inequalities n*a <= s <= n*b and a < b must hold.') 
end 

  
% Rescale to a unit cube: 0 <= x(i) <= 1 
s = (s-n*a)/(b-a); 

  
% Construct the transition probability table, t. 
% t(i,j) will be utilized only in the region where j <= i + 1. 
k = max(min(floor(s),n-1),0); % Must have 0 <= k <= n-1 
s = max(min(s,k+1),k); % Must have k <= s <= k+1 
s1 = s - [k:-1:k-n+1]; % s1 & s2 will never be negative 
s2 = [k+n:-1:k+1] - s; 
w = zeros(n,n+1); w(1,2) = realmax; % Scale for full 'double' range 
t = zeros(n-1,n); 
tiny = 2^(-1074); % The smallest positive matlab 'double' no. 
for i = 2:n 
 tmp1 = w(i-1,2:i+1).*s1(1:i)/i; 
 tmp2 = w(i-1,1:i).*s2(n-i+1:n)/i; 
 w(i,2:i+1) = tmp1 + tmp2; 
 tmp3 = w(i,2:i+1) + tiny; % In case tmp1 & tmp2 are both 0, 
 tmp4 = (s2(n-i+1:n) > s1(1:i)); % then t is 0 on left & 1 on right 
 t(i-1,1:i) = (tmp2./tmp3).*tmp4 + (1-tmp1./tmp3).*(~tmp4); 
end 

  
% Derive the polytope volume v from the appropriate 
% element in the bottom row of w. 
v = n^(3/2)*(w(n,k+2)/realmax)*(b-a)^(n-1); 

  
% Now compute the matrix x. 
x = zeros(n,m); 
if m == 0, return, end % If m is zero, quit with x = [] 
rt = rand(n-1,m); % For random selection of simplex type 
rs = rand(n-1,m); % For random location within a simplex 
s = repmat(s,1,m); 
j = repmat(k+1,1,m); % For indexing in the t table 
sm = zeros(1,m); pr = ones(1,m); % Start with sum zero & product 1 
for i = n-1:-1:1  % Work backwards in the t table 
 e = (rt(n-i,:)<=t(i,j)); % Use rt to choose a transition 
 sx = rs(n-i,:).^(1/i); % Use rs to compute next simplex coord. 
 sm = sm + (1-sx).*pr.*s/(i+1); % Update sum 
 pr = sx.*pr; % Update product 
 x(n-i,:) = sm + pr.*e; % Calculate x using simplex coords. 
 s = s - e; j = j - e; % Transition adjustment 
end 
x(n,:) = sm + pr.*s; % Compute the last x 

  
% Randomly permute the order in the columns of x and rescale. 
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rp = rand(n,m); % Use rp to carry out a matrix 'randperm' 
[ig,p] = sort(rp); % The values placed in ig are ignored 
x = (b-a)*x(p+repmat([0:n:n*(m-1)],n,1))+a; % Permute & rescale x 

  

return 
[3] 
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KEX.m 

Part 1 
clear all 
close all 
clc 

  
A = 0.1:0.1:10; 
q = 0:99; 
FetMatris = []; 
FetTotMass = []; 
VariansMassa = []; 
GreyMassa = []; 
RedMassa = []; 
KvotRedTot = []; 
SubRSAElement = []; 
AbsSub = []; 
SummaAbs = []; 
for q=0:99 

  
    B = randi([1000 1500],1,1); 
    massa =round(1000*randfixedsum(B,3,1000,0,10))/10; 
    n = 1:size(massa); 
    k = 1:3; 

  
        for k=1:3 

             
            for n=1:n(end) 

             
                if massa(n,k) == 0 
                massa(n,k)= massa(n,k) + 10*rand(); 
                massa(n,k)= round(massa(n,k)); 

             
                end      
            end             
        end 

         

         
        for k=1:3 

  
            for n=1:n(end) 

     
                if massa(n,k) == 0 
                    massa(n,k)= massa(n,k) + 10*rand(); 
                    massa(n,k)= round(massa(n,k)); 
                end 
            end 
        end 

         

         
        for k=1:3 

  
            for n=1:n(end) 

     
            if massa(n,k)>10 && massa(n,k)<20 
                massa(n,k) = randi([1 100],1,1)/10; 
                floor(massa(n,k)); 
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            end 

     
            while massa(n,k)>=20 
                massa (n,k) = randi([1 100],1,1)/10; 
                floor(massa(n,k)); 
            end 
            end 
        end 
 

M1 = massa(1:end,1); 
M2 = massa(1:end,2); 
M3 = massa(1:end,3); 
massa = [M1; M2; M3]; 

  

  
n = 1:100; 
Mm=[]; 
            for n=1:100 % TAR UT 100 ST RANDOM VIKTER FRÅN massa 
                N = round(1000*rand()); 
                while N == 0 
                N = round(1000*rand()); 
                end 
                Mm =[Mm massa(N)] ; 
            end 

      M = sort(Mm); 

Part 2  
            

M0 = []; 
M1 = []; 
M2 = []; 
M3 = []; 
M4 = []; 
M5 = []; 
M6 = []; 
M7 = []; 
M8 = []; 
M9 = []; 
M11 = []; 
M10 = []; 

             
            for n = 1:100 
                if M(n)>0 && M(n)<=0.9 
                    M0 = [M0 M(n)]; 
                elseif M(n)>=1.1 && M(n)<=1.9 
                    M1 = [M1 M(n)]; 
                elseif M(n)>=2.1 && M(n)<=2.9 
                    M2 = [M2 M(n)]; 
                elseif M(n)>=3.1 && M(n)<=3.9 
                    M3 = [M3 M(n)]; 
                elseif M(n)>=4.1 && M(n)<=4.9 
                    M4 = [M4 M(n)]; 
                elseif M(n)>=5.1 && M(n)<=5.9 
                    M5 = [M5 M(n)]; 
                elseif M(n)>=6.1 && M(n)<=6.9 
                    M6 = [M6 M(n)]; 
                elseif M(n)>=7.1 && M(n)<=7.9 
                    M7 = [M7 M(n)];        
                elseif M(n)>=8.1 && M(n)<=8.9 
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                    M8 = [M8 M(n)]; 
                elseif M(n)>=9.1 && M(n)<=9.9 
                    M9 = [M9 M(n)];   
                elseif M(n) == 10 
                    M11 = [M11 M(n)]; 
                else 
                    M10 = [M10 M(n)]; 
                end 

                      
end 
tal0 = '0.10.20.30.40.50.60.70.80.9'; 
tal1 = '1.11.21.31.41.51.61.71.81.9'; 
tal2 = '2.12.22.32.42.52.62.72.82.9';  
tal3 = '3.13.23.33.43.53.63.73.83.9'; 
tal4 = '4.14.24.34.44.54.64.74.84.9'; 
tal5 = '5.15.25.35.45.55.65.75.85.9'; 
tal6 = '6.16.26.36.46.56.66.76.86.9'; 
tal7 = '7.17.27.37.47.57.67.77.87.9'; 
tal8 = '8.18.28.38.48.58.68.78.88.9';  
tal9 = '9.19.29.39.49.59.69.79.89.9'; 
tal10 = '123456789'; 
tal11 = '10'; 

  
D0 = []; 
D1 = []; 
D2 = []; 
D3 = []; 
D4 = []; 
D5 = []; 
D6 = []; 
D7 = []; 
D8 = []; 
D9 = []; 
D10 = []; 
D11 = []; 
MD0 = num2str(M0); 
MD1 = num2str(M1); 
MD2 = num2str(M2); 
MD3 = num2str(M3); 
MD4 = num2str(M4); 
MD5 = num2str(M5); 
MD6 = num2str(M6); 
MD7 = num2str(M7); 
MD8 = num2str(M8); 
MD9 = num2str(M9); 
MD10 = num2str(M10); 
MD11 = num2str(M11); 
k0 = 1:28; 
iter = 0; 
 

for k0 =1:9 
    Antal = length(strfind(MD0,tal0(3*iter+1:3*iter+3))); 
    D0 = [D0 Antal]; 
    iter = iter+1; 
end 
iter = 0; 
Antal = []; 
for k0 =1:9 
    Antal = length(strfind(MD1,tal1(3*iter+1:3*iter+3))); 
    D1 = [D1 Antal]; 
    iter = iter+1; 



17 
 

end 
iter = 0; 
Antal = []; 
for k0 =1:9 
    Antal = length(strfind(MD2,tal2(3*iter+1:3*iter+3))); 
    D2 = [D2 Antal]; 
    iter = iter+1; 
end 
iter = 0; 
Antal = []; 
for k0 =1:9 
    Antal = length(strfind(MD3,tal3(3*iter+1:3*iter+3))); 
    D3 = [D3 Antal]; 
    iter = iter+1; 
end 
iter = 0; 
Antal = []; 
for k0 =1:9 
    Antal = length(strfind(MD4,tal4(3*iter+1:3*iter+3))); 
    D4 = [D4 Antal]; 
    iter = iter+1; 
end 
iter = 0; 
Antal = []; 
for k0 =1:9 
    Antal = length(strfind(MD5,tal5(3*iter+1:3*iter+3))); 
    D5 = [D5 Antal]; 
    iter = iter+1; 
end 
iter = 0; 
Antal = []; 
for k0 =1:9 
    Antal = length(strfind(MD6,tal6(3*iter+1:3*iter+3))); 
    D6 = [D6 Antal]; 
    iter = iter+1; 
end 
iter = 0; 
Antal = []; 
for k0 =1:9 
    Antal = length(strfind(MD7,tal7(3*iter+1:3*iter+3))); 
    D7 = [D7 Antal]; 
    iter = iter+1; 
end 
iter = 0; 
Antal = []; 
for k0 =1:9 
    Antal = length(strfind(MD8,tal8(3*iter+1:3*iter+3))); 
    D8 = [D8 Antal]; 
    iter = iter+1; 
end 
iter = 0; 
Antal = []; 
for k0 =1:9 
    Antal = length(strfind(MD9,tal9(3*iter+1:3*iter+3))); 
    D9 = [D9 Antal]; 
    iter = iter+1; 
end 
iter = 0; 
Antal = []; 
for k0 =1:9 
    Antal = length(strfind(MD10,tal10(iter+1))); 
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    D10 = [D10 Antal]; 
    iter = iter+1; 
end 
iter = 0; 
Antal = []; 
for k0 =1:1 
    Antal = length(strfind(MD11,tal0(1))); 
    D11 = [D11 Antal]; 
end 
m = 0.1:0.1:10; 
D = [D0';D10(1)';D1';D10(2);D2';D10(3)'; D3'; D10(4)'; D4'; D10(5)'; D5'; 

D10(6)'; D6'; D10(7)'; D7'; D10(8)'; D8'; D10(9)'; D9'; D11']; 
 

KB2 = [A' D]; 
disp(KB2) 
 

Part 3  

 
inda = xlsread('Medel analys klass 11 30 ton.xlsx'); 
n=1:100; 
Sammans = []; 
    for n=1:100 
            sammans = Mm(n)*inda(n,2:end)/100; 
            Sammans = [Sammans; sammans]; 
    end 

     
    Sammans2 = [Mm' inda(1:100,2:end)]; %sparar 100 st vikter med 

sammansättningsdatan från xl-filen 

  
totmass = []; 
       FetMatris = [FetMatris; Sammans2]; 

  
       TotMass = 

sum(M0)+sum(M1)+sum(M2)+sum(M3)+sum(M4)+sum(M5)+sum(M6)+sum(M7)+sum(M8)+sum

(M9)+sum(M10)+sum(M11); %summan av massan för 100 st bitar 
       FetTotMass = [FetTotMass TotMass]; 

  
       variansmassa = var(M);   
       VariansMassa = [VariansMassa variansmassa];  

       
GreyMassa = [GreyMassa; Sammans]; 

  
k=1:22; 

  
for k = 1:22 
    redmassa(k) = sum(Sammans(:,k)); 
end 

  
RedMassa = [RedMassa; redmassa]; 

  
for k = 1:22 
    kvotredtot(k) = redmassa(:,k)/TotMass; 
end 

  
KvotRedTot = [KvotRedTot; kvotredtot]; 

  
RSA = inda(101,2:23)/100; 
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for k = 1:22 
    subrsaelement(k) = RSA(k) - kvotredtot(k); 
end 

  
SubRSAElement = [SubRSAElement; subrsaelement]; 

  
for k = 1:22 
    abssub(k) =abs(subrsaelement(k)); 
end 

  
summaabs = sum(abssub); 
SummaAbs = [SummaAbs; summaabs]; 
AbsSub = [AbsSub; abssub]; 

  

  
end %for-slinga för början   

     
MaxVar = max(VariansMassa); 
n=1:100; 
FetTotMass = [n' FetTotMass' VariansMassa']; 
xlswrite('Medel analys klass 11 30 ton 2003',FetMatris,'ExData','A2') 
xlswrite('Medel analys klass 11 30 ton 2003',FetTotMass,'ExData','AW2') 
xlswrite('Medel analys klass 11 30 ton 2003',MaxVar,'ExData','AZ2') 
xlswrite('Medel analys klass 11 30 ton 2003',GreyMassa,'ExData','Y2') 
xlswrite('Medel analys klass 11 30 ton 2003',RedMassa,'ExData','BB2') 
xlswrite('Medel analys klass 11 30 ton 2003',KvotRedTot,'ExData','BY2') 
xlswrite('Medel analys klass 11 30 ton 2003',SubRSAElement,'ExData','CV2') 
xlswrite('Medel analys klass 11 30 ton 2003',AbsSub,'ExData','DS2') 
xlswrite('Medel analys klass 11 30 ton 2003',SummaAbs,'ExData','EP2') 
xlswrite('Medel analys klass 11 30 ton 2003',VariansMassa','ExData','EO2') 

 

 

 

 

 

 

 

 


