Using the RLS Macro

Excel Spreadsheet




The first step is to make sure that the Visual Basic Add-in is activated in Excel.
Go to File/Options.
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The first step is to make sure that the Visual Basic Add-in is activated in Excel.
Go to File/Options.
Go to Add-ins
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The first step is to make sure that the Visual Basic Add-in is activated in Excel.
Go to File/Options.

Go to Add-ins.

If the VBA Analysis Toolkit is under the Active category then you should be fine.
If not then select it and press Go at Excel Add-ins near the bottom of the menu.
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The first step is to make sure that the Visual Basic Add-in is activated in Excel.
Go to File/Options.

Go to Add-ins.

If the VBA Analysis Toolkit is under the Active category then you should be fine.
If not then select it and press Go at Excel Add-ins near the bottom of the menu.
A submenu will pop up with selections for which Add-ins to activate using the
Check boxes. Click OK. This procedure activates the Add-in.

Now you are ready to run the Macro.
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| To run the macro:

tep
1 Goto View Toolbars and make sure the Visual Basic toolbar is visible
2 Make sure a range with 1, 2 or 3 contiguous columns is selected (numbers only)
3 Click the blue triangular "arrow" icon on the Visual Basic toolbar
4 Onthe pop up menu select RLSmacro and run

If you want to run the macro on data in a different workbook, just make sure this .xls file is open too (or export the macro)

For further information on how to install, export or import macros, make buttons etc. see Excel for Chemists by J.Billo
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A
_|What does the macro do:

in the 2D case
1| A new worksheet is created for all the output, it is named ELS(2D#. The index # increases every time you rerun the macro

2 The first pop up menu asks for the confidence level {99 or 99.9 are recommended)

3 The 2nd pop up menu asks whether the model is Y=mX + b or : Y=mX (no intercept) Please look at the internal

4 The 3rd pop up suggests a maximum number of lines to be considered. If the macro is too slow you can reduce this number. .

& The macro picks two points of the set and draws a line through them Documentatlon to understand
B It calculates the (sguared) residuals from this line

7 It calculates the median of all squared residuals for this line The macro. It does the Wh0|e
8 It moves on to the next data pair to repeat steps 5-7

9 After all lines (up to the maximum) have been examined, the one with the Lowest Median Square residual is selected. This is the LMS line JOb:
10 A robust value for sigma is calculated from 1.483%1+5/n)*root median square residual] =RmedSE 1 R ey ye

. Robust fitting

11 All residuals are studentized using the robust value for sigma as a denominator
12 All points for which the absolute studentized residual is too big (larger than t-critical) are rejected (Marked in red)
13 The LINEST function is used to perform a (Reweighted) Least Squares regression on the remaining points
14 The LMS and the RLS fit and the studentized RELS residuals are calcluated using the (reweighted) standard error of the estimate (REMSE)
Output
[A column: X values]. [B column Y-values], [C: LMS fit], [D: ELS fit], [E: ELS residuals], [F. LMS residuals] (both E and F studentized)
G1:12: LMS slope and intercept and the RMedSE (Root median square error)
H4:19 : LINEST output for Reweighted LS regression, incl. standard error of estimate, RRMSE: Reweighted root mean square error
The columns K, L.M.N contain the same information as A.B.C.F but sorted by the latter
(The columns P to S are not important, they are intermediary results in search for the best line)
Graphs
The first graph shows the data and both the LIMS and RLS line fit
The second graph shows the studentized LMS and RLS residuals.

. Eliminate outliers

. Linear Least Squares
. Plotting of data

. Reporting errors

v b WN

The data in the yellow box should be considered the final results (in the format of the =LINEST function)
The second row of the block contains the standard errors of the first row and should be used for rounding purposes

Caveats How to run macro Explanation (2D) or (3D) Explanation (10) Sample data ) 4
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A B C D E
y this 1D example Try this 2D example

¥-value ¥ value
641 1
74
739
6.89
78
758
712
8.05
844
817
638
6.82
12.45
715
727
B.53
754
6.91
39.14
375

v value

m: the 1D module takes no more than 1000 points

DATA REVIEW VIEW ACROBAT

& H J K L M

Try this 3D example Try this parabolic example

xvalue  xvalue y-value
¥pvalue  xzvalue  y-value 1 1 15
1 a0 42 2 4 2549485
2 a0 ar 3 9 3100704
3 75 T 4 16 3.395578
4 62 28 ) 25 3561249
L} 62 18 6 36 3469572
6 62 18 T 49 3117056
T 62 19 g B4 2565289
8 62 20 9 81 1929964
9 a8 15 9 81 1.98661
10 a8 14 9 81 1.87803
11 a8 14 9 81 2045759
12 58 13 10 100 0.9455925
13 58 11 11 121 -0.09104
14 58 12 11 121 9
15 &0 g ik 121 -0.16026
16 a0 T 12 144 132283
17 a0 i} 13 169 -2.81679
18 a0 i} 14 196 -4.52519
19 a0 9 15 225 533759
20 56 15 16 256 -B.BTT94
21 70 15 16 256 -B.44526
16 256 -B.60122
The ranges must be contiguous 16 256 12
17 289 -10.8279

Just select one of the grey ranges and run the macro!
OR select part of it and run again

e 20 and 3D modules can take any number but they get slow for large N.

Caveats How to run macro Explanation (2D) or (30) Explanation (10) Sample data {-})

AVERAGE: 13.67548292

Select data. Here | have selected

the sample data. You can select any
data on any page (even in a different
spreadsheet). Just make sure that
the RLS Excel sheet is open since

it contains the Macro (see next slide).

COUNT: 500 5UM: 6337741461 HH
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D IEJ Ruler [v| Formula Bar C)\ [?:II @ DE - ;I Split View Side by Side EE Er

i..iHide [DI Synchronous Scrolling

| Page Break Page Custom s : Zoom 100% Zoom to Mew Arrange Freeze Switch Macros
Pgreuietn.r La}rgut Views Gridlines Headings Selection  Window 4|!l.IIg Panes ~ [JUnhide | Bff Reset Window Position Windows - M
Workbook Views Show Zoom Window '—T:l' View Macros
¥-value ¥ value  y-value o
x-value ®value  ywvalue ¥pvalue  xzvalue  y-value 1 1 15 2] Record Macro.. )
6.41 1 1 80 42 2 4 2549485 Use Relative Reference ¥ 1eW Macros (Alt+F8)
7.4 2 a0 v 3 9 3100704 See a list of macros you can work
7.39 3 75 T 4 16 3.395578 with.
6.89 4 62 28 ) 25 3561249
78 5 62 18 6 36 3469572 @ Tell me more
T.58 6 62 18 T 49 3117056
7.2 T 62 19 g B4 2565289
8.05 8 62 20 9 81 1929964
8.44 9 58 15 9 81 198661 Select the macro:
8.7 10 a8 14 9 81 1.87803 .
6.38 1 58 14 9 81 2.045759 View/Macro
6.82 12 58 13 10 100 0.9455925
12.45 13 58 il il 121 -0.09104
715 14 58 12 il 121 9
7.27 15 &0 g il 121 -0.16026
B6.53 16 a0 T 12 144 132283
7.54 17 a0 i} 13 169 -2.81679
6.91 18 a0 i} 14 196 -4.52519
3914 19 a0 9 15 225 533759
3.75 20 56 15 16 256 -B.BTT94
21 70 15 16 256 -B.44526
16 256 -B.60122
The ranges must be contiguous 16 256 12
17 289 -10.8279
Just select one of the grey ranges and run the macro!
OR select part of it and run again
m: the 1D module takes no more than 1000 points
e 20 and 3D modules can take any number but they get slow for large N.
| Caveats | How to run macro | Explanation (2D) or (30) | Explanation (10) Sample data @ [«] |

AVERAGE: 13.67548292 COUNT: 50 SUM: 683.7741461 HH
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. f 1

A B C D E F G H J K L M M 0 P o R 5 T
y this 1D example Try this 2D example Try this 3D example Try this parabolic example
xvalue  xvalue y-value
x-value ®value  ywvalue ¥pvalue  xzvalue  y-value 1 1 15
6.41 1 1 80 42 2 4 2549485
T4 2 80 37 3 9 3100704 .
7.39 3 75 37 s 16 3395578 Once you have viewed the macro
6.89 4 62 28 LS 25 3561249 . .
- E - - - e in the window (shown below)
T.58 B 62 18 7 49 3117056 H -
e 7 o 19 8 e1 3 56EoR0 you can select it. Then click Run.
8.05 8 62 20 ) 81 1.929964
8.44 9 58 15 9 81  1.98661
8.17 10 58 14 9 81 1.87803
6.38 1 58 14 9 81 2045759
6.82 12 58 13 ? -
12.45 13 58 il Macro
7158 14 R 12 Macro name:
7.27 15 20 g RLSmacral s Bun
623 1 20 !
75 7w
6.91 18 50 8
39.14 19 50 9
375 20 56 15 S
21 70 15 E—
Delete
The ranges must be contiguous
Just select one of the grey ranges .
OR select part of it and run again Mgcr?s I_n' All Open Workbooks El
m: the 1D module takes no more than 1000 points ST
e 20 and 3D modules can take any number but they get slow for large N.
. | How to run macro | Explanation (20 or (30) | Explanation (10) | RLS(2D)1 |_ -
_Cancel
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Microsoft Excel “

Confidence level in % 0K

Cancel

Pay attention to the appearance of
several questions. These may be

on another spreadsheet since the
Macro automatically creates a new
sheet. You may accept the defaults.

Just click OK for each of the parameters.

P How to run macro Explanation (200 or (3D) Explanation (10) RLS(2D)1 RLS(2D)2 Sampl ... {-E- F
AVERAGE: 13.67548292 COUNT: 50 SUM: 6837741461 ﬁ
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2 - Jﬂ =SERIES('RLS(2D)2'1$C51,'RLS(2D)2'15A52:3A 826, RLS(2D) 2'1$C52:5C526,2)

A, B C D E F G H | J K L I M 0 P Q R g T
] m 25 (.00329 2658779 -24.5738 615.4492 -30.2039 6523604 1
5 Lo 24 20124 2558401 -21.7888 3006269 -15.5339 5056599 2

e~ LS intercept 18 17.99176 1956134 -145087 116.0685 -7.01503 4204713 3
) 3247 2 105828 19 19.00871 2056512 -1.43869 82 75347 -5.47728 4050938 4
_ 52 1 0.384844 14 1445154 1554622 -1.01189 56.87783 -4.28291 3931501 6
> .y 3637 0.717498 RRMSE 3 3964325 4504649 -049946 45 96255 -3.54147 3857357 7
) 586 18 10 11.03855 11.5311 -0.4553 4359456  -3.0631 38.0952 8
=——LM5 fit | 37R7 9266472 23 2409326 2458024 -045014 J3.5564%9 -2.66595 3769804 9
) RS 22 2323492 2357646 -0.31571 29 58268 -2 26526 37.29736 10
6 7.18092 7515987 -030972 2509561 -1.86652 3689862 11
) .ints 15 1629562 1655 -0.23514 2030069 -165754 3668964 12
_ 20 2132343 215689 -0.2269 19.72179 117288 36.20498 15
T ence level (%) 11 1237946 1253488 -0.14367 18.18324 -0.99774 36.02984 16
1 | | | | *¢ | 99 16 17.43888 17.55378 -0.10621 17.99094 -1.00237 36.03447 17
o g 10 15 20 25 30 9 1052733 1052733 0 6.938852 0.588191 3651776 28
21 2257268 2257268 0 1180224 0.901302 3.025554 29
17| 19.06823| 18.55756] 18.24303 1150101 0472044 1710 NRR2? 18 EETER N 472044 1172650 0 an228 2 023597 30
18| 17.99176| 19.56134| 19.19228 -167321 -145087 50 )54458 130
19| 19.00871| 20 56512| 20 14153 -157884 -1.43869 a0 L2 193311 176
20| 21.32343| 215689| 21.09078 0324258 -0.2269 pmtmeai
21| 22 57268 22 57268| 22.04002 0742377 0 30 -
22| 23.23492| 23 57646| 22 98927 0342364 -0.31571
23| 24.09326| 24.58024| 23.93852 0215675 -0.45014 20
24| 2.0124| 25.58401| 24 88776 -31_5321- 10 >'|<}
25| 0.00329] 26.58779] 2583701 -36.0053 . . B RLS st. resid
0 5 10 15 20 25 3p HLMSst resid
-10
The output appears on a separate spreadsheet. 20 Ty
-30 -
[}
-40
.| Explanation (2D) or (3D) | Explanation (1D) | RLS@D)1 | RLS@D)2 | Sampledata | (¥ ] |

AVERAGE: 200.5599748 COUNT: 13 SUM: 2005.599743 HH




