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dendroTools R package on CRAN



Sources of daily data

• KNMI Climate explorer
• https://climexp.knmi.nl/selectdailyfield2.cgi?id=someone@somewhere

• E-OBS gridded daily data for Europe
• https://www.ecad.eu/download/ensembles/download.php#datafiles

• CRU JRA v2.0: A forcings dataset of gridded land surface blend of 
Climatic Research Unit (CRU) and Japanese reanalysis (JRA) data
• https://catalogue.ceda.ac.uk/uuid/7f785c0e80aa4df2b39d068ce7351bbb

• Joint Research Centre, AgriForCast Resources Portal, from 1975 –
2018, free registration needed
• http://agri4cast.jrc.ec.europa.eu/DataPortal/RequestDataResource.aspx?i

dResource=7&o=d

https://climexp.knmi.nl/selectdailyfield2.cgi?id=someone@somewhere
https://www.ecad.eu/download/ensembles/download.php#datafiles
https://catalogue.ceda.ac.uk/uuid/7f785c0e80aa4df2b39d068ce7351bbb
http://agri4cast.jrc.ec.europa.eu/DataPortal/RequestDataResource.aspx?idResource=7&o=d


Sources of daily data

• ERA daily datasets

• https://apps.ecmwf.int/datasets/data/interi
m-full-daily/levtype=sfc/

• NOAA daily datasets

• https://www.esrl.noaa.gov/psd/data/gridde
d/tables/daily.html

https://apps.ecmwf.int/datasets/data/interim-full-daily/levtype=sfc/
https://www.esrl.noaa.gov/psd/data/gridded/tables/daily.html


> # from CRAN (The Comprehensive R Archive Network)

> install.packages("dendroTools")

> # current version under development

> library("devtools")

> devtools::install_github("jernejjevsenak/dendroTools") 

dendroTools installation









https://cran.r-project.org/web/packages/dendroTools/dendroTools.pdf

https://cran.r-project.org/web/packages/dendroTools/dendroTools.pdf


TRW X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 …

2015 1.203 2015 -3.8 0.2 1.7 1 2 1 2.8 -3.2 -4.2 -2.1 1.2 -0.1 -0.2 -1.8 -4.5 …

2014 1.051 2014 -4.9 -7.6 -6.1 -5.2 -6.8 -6.4 -2.8 0.8 1.5 2.7 3 3.4 3.4 2.1 0.8 …

2013 1.706 2013 2.4 -0.6 0.2 2.5 5.9 9.9 9.6 -1 -1.1 -0.1 1 0.6 0.8 1.9 0.7 …

2012 0.892 2012 2.3 -0.3 -0.1 -1.5 -1.6 -1.1 -0.8 3.7 1.7 -0.2 -0.8 3.1 6.6 9 6.8 …

2011 0.942 2011 -1.2 -0.1 -0.2 -2.4 -3.6 -2.7 -0.9 3.8 2.5 0.1 0.7 3.2 2.5 0.2 -1.6 …

2010 0.771 2010 -7.7 -5.3 -3.8 -0.8 0.9 0.9 -0.3 -3.2 -2.4 -1.2 -0.2 -0.2 -1 -0.6 -1 …

2009 1.436 2009 7.9 6.9 7.2 6.4 5.5 6.4 2.1 8 6.2 7 8.9 2.9 -0.7 -1.1 -2.2 …

2008 0.747 2008 0.1 1.1 2.5 2.4 0.5 -0.6 3.2 -3.9 -3.2 -2.9 -3.7 -4.5 -2.8 -2 -3.8 …

2007 0.976 2007 -4.8 -0.9 -0.3 -3.6 -3 -3.8 -3.6 -5.6 -7.3 -5.8 -6 -10.8 -8.8 -2.9 -2.4 …

2006 1.091 2006 -2.7 3.1 6.1 6.1 5.9 10.4 12 0.2 1.6 1.4 -0.6 3.1 6.5 8.4 2.6 …

2005 0.763 2005 -2.8 -1.9 -3.8 -7.9 -5.9 -5 -3.4 4.8 4.2 0.4 1 -0.5 0.6 2.2 -1.1 …

2004 0.732 2004 1.8 5.1 6.9 6.9 0.4 -2.6 -4.8 1.1 -1.6 -4.6 -4.6 -4.1 -2.4 -2.2 -2.1 …

2003 0.675 2003 2.2 0.2 -1.4 -4.6 -3.5 -2.8 -1.8 4.7 8.2 8.6 10 8.4 3.3 5.2 1.5 …

2002 0.83 2002 0.3 2.3 0.2 1.2 1.3 2.7 0.5 1 0.5 0 3 7.7 5.6 4 6.5 …

2001 0.813 2001 1.3 1 0.6 1.6 1.2 1.6 1.9 -4.5 -7.1 -7.7 -8.9 -8.3 -5.4 -3.8 -2.2 …

2000 0.746 2000 8.6 4.2 1.9 4.1 3.3 5.7 8.8 -0.2 0.7 0.8 0.5 0.5 -0.3 0 0.9 …

1999 0.671 1999 -3 -2.5 -2 -2.8 -0.8 0.7 1.1 9 10.4 8 6 4.8 5.5 6.1 5.4 …

1998 0.861 1998 -1.6 -2.5 -4.2 -7.2 -6.1 -5.3 -3.4 2.7 3.7 3 1.5 3 2.2 2.2 -1.1 …

1997 1.383 1997 6.9 2.5 -0.5 -3.3 -1.5 -0.7 0.6 2.7 3.9 5 3.6 1.2 -0.5 -1.1 -0.1 …

… … … … … … … … … … … … … … … … … … …

response [1 x n] env_data [366 x n]

The algorithm



The algorithm

TRW temporary X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 …

2015 1.203 0.22 2015 -3.8 0.2 1.7 1 2 1 2.8 -3.2 -4.2 -2.1 1.2 -0.1 -0.2 -1.8 -4.5 …

2014 1.051 -6.12 2014 -4.9 -7.6 -6.1 -5.2 -6.8 -6.4 -2.8 0.8 1.5 2.7 3 3.4 3.4 2.1 0.8 …

2013 1.706 2.08 2013 2.4 -0.6 0.2 2.5 5.9 9.9 9.6 -1 -1.1 -0.1 1 0.6 0.8 1.9 0.7 …

2012 0.892 -0.24 2012 2.3 -0.3 -0.1 -1.5 -1.6 -1.1 -0.8 3.7 1.7 -0.2 -0.8 3.1 6.6 9 6.8 …

2011 0.942 -1.5 2011 -1.2 -0.1 -0.2 -2.4 -3.6 -2.7 -0.9 3.8 2.5 0.1 0.7 3.2 2.5 0.2 -1.6 …

2010 0.771 -3.34 2010 -7.7 -5.3 -3.8 -0.8 0.9 0.9 -0.3 -3.2 -2.4 -1.2 -0.2 -0.2 -1 -0.6 -1 …

2009 1.436 6.78 2009 7.9 6.9 7.2 6.4 5.5 6.4 2.1 8 6.2 7 8.9 2.9 -0.7 -1.1 -2.2 …

2008 0.747 1.32 2008 0.1 1.1 2.5 2.4 0.5 -0.6 3.2 -3.9 -3.2 -2.9 -3.7 -4.5 -2.8 -2 -3.8 …

2007 0.976 -2.52 2007 -4.8 -0.9 -0.3 -3.6 -3 -3.8 -3.6 -5.6 -7.3 -5.8 -6 -10.8 -8.8 -2.9 -2.4 …

2006 1.091 3.7 2006 -2.7 3.1 6.1 6.1 5.9 10.4 12 0.2 1.6 1.4 -0.6 3.1 6.5 8.4 2.6 …

2005 0.763 -4.46 2005 -2.8 -1.9 -3.8 -7.9 -5.9 -5 -3.4 4.8 4.2 0.4 1 -0.5 0.6 2.2 -1.1 …

2004 0.732 4.22 2004 1.8 5.1 6.9 6.9 0.4 -2.6 -4.8 1.1 -1.6 -4.6 -4.6 -4.1 -2.4 -2.2 -2.1 …

2003 0.675 -1.42 2003 2.2 0.2 -1.4 -4.6 -3.5 -2.8 -1.8 4.7 8.2 8.6 10 8.4 3.3 5.2 1.5 …

2002 0.83 1.06 2002 0.3 2.3 0.2 1.2 1.3 2.7 0.5 1 0.5 0 3 7.7 5.6 4 6.5 …

2001 0.813 1.14 2001 1.3 1 0.6 1.6 1.2 1.6 1.9 -4.5 -7.1 -7.7 -8.9 -8.3 -5.4 -3.8 -2.2 …

2000 0.746 4.42 2000 8.6 4.2 1.9 4.1 3.3 5.7 8.8 -0.2 0.7 0.8 0.5 0.5 -0.3 0 0.9 …

1999 0.671 -2.22 1999 -3 -2.5 -2 -2.8 -0.8 0.7 1.1 9 10.4 8 6 4.8 5.5 6.1 5.4 …

1998 0.861 -4.32 1998 -1.6 -2.5 -4.2 -7.2 -6.1 -5.3 -3.4 2.7 3.7 3 1.5 3 2.2 2.2 -1.1 …

1997 1.383 0.82 1997 6.9 2.5 -0.5 -3.3 -1.5 -0.7 0.6 2.7 3.9 5 3.6 1.2 -0.5 -1.1 -0.1 …

… … … … … … … … … … … … … … … … … … … …

response env_data

mean. median or sum

Pearson correlation coefficient
(or fitted linear / nonlinear model)

5 0.10



The algorithm

TRW temporary X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 …

2015 1.203 1.18 2015 -3.8 0.2 1.7 1 2 1 2.8 -3.2 -4.2 -2.1 1.2 -0.1 -0.2 -1.8 -4.5 …

2014 1.051 -6.42 2014 -4.9 -7.6 -6.1 -5.2 -6.8 -6.4 -2.8 0.8 1.5 2.7 3 3.4 3.4 2.1 0.8 …

2013 1.706 3.58 2013 2.4 -0.6 0.2 2.5 5.9 9.9 9.6 -1 -1.1 -0.1 1 0.6 0.8 1.9 0.7 …

2012 0.892 -0.92 2012 2.3 -0.3 -0.1 -1.5 -1.6 -1.1 -0.8 3.7 1.7 -0.2 -0.8 3.1 6.6 9 6.8 …

2011 0.942 -1.8 2011 -1.2 -0.1 -0.2 -2.4 -3.6 -2.7 -0.9 3.8 2.5 0.1 0.7 3.2 2.5 0.2 -1.6 …

2010 0.771 -1.62 2010 -7.7 -5.3 -3.8 -0.8 0.9 0.9 -0.3 -3.2 -2.4 -1.2 -0.2 -0.2 -1 -0.6 -1 …

2009 1.436 6.48 2009 7.9 6.9 7.2 6.4 5.5 6.4 2.1 8 6.2 7 8.9 2.9 -0.7 -1.1 -2.2 …

2008 0.747 1.18 2008 0.1 1.1 2.5 2.4 0.5 -0.6 3.2 -3.9 -3.2 -2.9 -3.7 -4.5 -2.8 -2 -3.8 …

2007 0.976 -2.32 2007 -4.8 -0.9 -0.3 -3.6 -3 -3.8 -3.6 -5.6 -7.3 -5.8 -6 -10.8 -8.8 -2.9 -2.4 …

2006 1.091 6.32 2006 -2.7 3.1 6.1 6.1 5.9 10.4 12 0.2 1.6 1.4 -0.6 3.1 6.5 8.4 2.6 …

2005 0.763 -4.9 2005 -2.8 -1.9 -3.8 -7.9 -5.9 -5 -3.4 4.8 4.2 0.4 1 -0.5 0.6 2.2 -1.1 …

2004 0.732 3.34 2004 1.8 5.1 6.9 6.9 0.4 -2.6 -4.8 1.1 -1.6 -4.6 -4.6 -4.1 -2.4 -2.2 -2.1 …

2003 0.675 -2.42 2003 2.2 0.2 -1.4 -4.6 -3.5 -2.8 -1.8 4.7 8.2 8.6 10 8.4 3.3 5.2 1.5 …

2002 0.83 1.54 2002 0.3 2.3 0.2 1.2 1.3 2.7 0.5 1 0.5 0 3 7.7 5.6 4 6.5 …

2001 0.813 1.2 2001 1.3 1 0.6 1.6 1.2 1.6 1.9 -4.5 -7.1 -7.7 -8.9 -8.3 -5.4 -3.8 -2.2 …

2000 0.746 3.84 2000 8.6 4.2 1.9 4.1 3.3 5.7 8.8 -0.2 0.7 0.8 0.5 0.5 -0.3 0 0.9 …

1999 0.671 -1.48 1999 -3 -2.5 -2 -2.8 -0.8 0.7 1.1 9 10.4 8 6 4.8 5.5 6.1 5.4 …

1998 0.861 -5.06 1998 -1.6 -2.5 -4.2 -7.2 -6.1 -5.3 -3.4 2.7 3.7 3 1.5 3 2.2 2.2 -1.1 …

1997 1.383 -0.7 1997 6.9 2.5 -0.5 -3.3 -1.5 -0.7 0.6 2.7 3.9 5 3.6 1.2 -0.5 -1.1 -0.1 …

… … … … … … … … … … … … … … … … … … … …

response env_data

mean. median or sum

Pearson correlation coefficient
(or fitted linear / nonlinear model)

5 0.10 0.09



The algorithm

TRW temporary X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 …

2015 1.203 -1.14 2015 -3.8 0.2 1.7 1 2 1 2.8 -3.2 -4.2 -2.1 1.2 -0.1 -0.2 -1.8 -4.5 …

2014 1.051 -0.84 2014 -4.9 -7.6 -6.1 -5.2 -6.8 -6.4 -2.8 0.8 1.5 2.7 3 3.4 3.4 2.1 0.8 …

2013 1.706 3.46 2013 2.4 -0.6 0.2 2.5 5.9 9.9 9.6 -1 -1.1 -0.1 1 0.6 0.8 1.9 0.7 …

2012 0.892 0.66 2012 2.3 -0.3 -0.1 -1.5 -1.6 -1.1 -0.8 3.7 1.7 -0.2 -0.8 3.1 6.6 9 6.8 …

2011 0.942 0.56 2011 -1.2 -0.1 -0.2 -2.4 -3.6 -2.7 -0.9 3.8 2.5 0.1 0.7 3.2 2.5 0.2 -1.6 …

2010 0.771 -1.24 2010 -7.7 -5.3 -3.8 -0.8 0.9 0.9 -0.3 -3.2 -2.4 -1.2 -0.2 -0.2 -1 -0.6 -1 …

2009 1.436 5.94 2009 7.9 6.9 7.2 6.4 5.5 6.4 2.1 8 6.2 7 8.9 2.9 -0.7 -1.1 -2.2 …

2008 0.747 -1.48 2008 0.1 1.1 2.5 2.4 0.5 -0.6 3.2 -3.9 -3.2 -2.9 -3.7 -4.5 -2.8 -2 -3.8 …

2007 0.976 -5.22 2007 -4.8 -0.9 -0.3 -3.6 -3 -3.8 -3.6 -5.6 -7.3 -5.8 -6 -10.8 -8.8 -2.9 -2.4 …

2006 1.091 5.12 2006 -2.7 3.1 6.1 6.1 5.9 10.4 12 0.2 1.6 1.4 -0.6 3.1 6.5 8.4 2.6 …

2005 0.763 0.2 2005 -2.8 -1.9 -3.8 -7.9 -5.9 -5 -3.4 4.8 4.2 0.4 1 -0.5 0.6 2.2 -1.1 …

2004 0.732 -2.5 2004 1.8 5.1 6.9 6.9 0.4 -2.6 -4.8 1.1 -1.6 -4.6 -4.6 -4.1 -2.4 -2.2 -2.1 …

2003 0.675 3.38 2003 2.2 0.2 -1.4 -4.6 -3.5 -2.8 -1.8 4.7 8.2 8.6 10 8.4 3.3 5.2 1.5 …

2002 0.83 0.94 2002 0.3 2.3 0.2 1.2 1.3 2.7 0.5 1 0.5 0 3 7.7 5.6 4 6.5 …

2001 0.813 -3.16 2001 1.3 1 0.6 1.6 1.2 1.6 1.9 -4.5 -7.1 -7.7 -8.9 -8.3 -5.4 -3.8 -2.2 …

2000 0.746 3.16 2000 8.6 4.2 1.9 4.1 3.3 5.7 8.8 -0.2 0.7 0.8 0.5 0.5 -0.3 0 0.9 …

1999 0.671 5.84 1999 -3 -2.5 -2 -2.8 -0.8 0.7 1.1 9 10.4 8 6 4.8 5.5 6.1 5.4 …

1998 0.861 0.14 1998 -1.6 -2.5 -4.2 -7.2 -6.1 -5.3 -3.4 2.7 3.7 3 1.5 3 2.2 2.2 -1.1 …

1997 1.383 2.3 1997 6.9 2.5 -0.5 -3.3 -1.5 -0.7 0.6 2.7 3.9 5 3.6 1.2 -0.5 -1.1 -0.1 …

… … … … … … … … … … … … … … … … … … … …

response env_data

mean. median or sum

Pearson correlation coefficient
(or fitted linear / nonlinear model)

5 0.10 0.09 -0.09



The algorithm

TRW temporary X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 …

2015 1.203 1.7 2015 -3.8 0.2 1.7 1 2 1 2.8 -3.2 -4.2 -2.1 1.2 -0.1 -0.2 -1.8 -4.5 …

2014 1.051 -5.46 2014 -4.9 -7.6 -6.1 -5.2 -6.8 -6.4 -2.8 0.8 1.5 2.7 3 3.4 3.4 2.1 0.8 …

2013 1.706 5.62 2013 2.4 -0.6 0.2 2.5 5.9 9.9 9.6 -1 -1.1 -0.1 1 0.6 0.8 1.9 0.7 …

2012 0.892 -1.02 2012 2.3 -0.3 -0.1 -1.5 -1.6 -1.1 -0.8 3.7 1.7 -0.2 -0.8 3.1 6.6 9 6.8 …

2011 0.942 -1.96 2011 -1.2 -0.1 -0.2 -2.4 -3.6 -2.7 -0.9 3.8 2.5 0.1 0.7 3.2 2.5 0.2 -1.6 …

2010 0.771 -0.62 2010 -7.7 -5.3 -3.8 -0.8 0.9 0.9 -0.3 -3.2 -2.4 -1.2 -0.2 -0.2 -1 -0.6 -1 …

2009 1.436 5.52 2009 7.9 6.9 7.2 6.4 5.5 6.4 2.1 8 6.2 7 8.9 2.9 -0.7 -1.1 -2.2 …

2008 0.747 1.6 2008 0.1 1.1 2.5 2.4 0.5 -0.6 3.2 -3.9 -3.2 -2.9 -3.7 -4.5 -2.8 -2 -3.8 …

2007 0.976 -2.86 2007 -4.8 -0.9 -0.3 -3.6 -3 -3.8 -3.6 -5.6 -7.3 -5.8 -6 -10.8 -8.8 -2.9 -2.4 …

2006 1.091 8.1 2006 -2.7 3.1 6.1 6.1 5.9 10.4 12 0.2 1.6 1.4 -0.6 3.1 6.5 8.4 2.6 …

2005 0.763 -5.2 2005 -2.8 -1.9 -3.8 -7.9 -5.9 -5 -3.4 4.8 4.2 0.4 1 -0.5 0.6 2.2 -1.1 …

2004 0.732 1.36 2004 1.8 5.1 6.9 6.9 0.4 -2.6 -4.8 1.1 -1.6 -4.6 -4.6 -4.1 -2.4 -2.2 -2.1 …

2003 0.675 -2.82 2003 2.2 0.2 -1.4 -4.6 -3.5 -2.8 -1.8 4.7 8.2 8.6 10 8.4 3.3 5.2 1.5 …

2002 0.83 1.18 2002 0.3 2.3 0.2 1.2 1.3 2.7 0.5 1 0.5 0 3 7.7 5.6 4 6.5 …

2001 0.813 1.38 2001 1.3 1 0.6 1.6 1.2 1.6 1.9 -4.5 -7.1 -7.7 -8.9 -8.3 -5.4 -3.8 -2.2 …

2000 0.746 4.76 2000 8.6 4.2 1.9 4.1 3.3 5.7 8.8 -0.2 0.7 0.8 0.5 0.5 -0.3 0 0.9 …

1999 0.671 -0.76 1999 -3 -2.5 -2 -2.8 -0.8 0.7 1.1 9 10.4 8 6 4.8 5.5 6.1 5.4 …

1998 0.861 -5.24 1998 -1.6 -2.5 -4.2 -7.2 -6.1 -5.3 -3.4 2.7 3.7 3 1.5 3 2.2 2.2 -1.1 …

1997 1.383 -1.08 1997 6.9 2.5 -0.5 -3.3 -1.5 -0.7 0.6 2.7 3.9 5 3.6 1.2 -0.5 -1.1 -0.1 …

… … … … … … … … … … … … … … … … … … … …

response env_data

mean. median or sum

Pearson correlation coefficient
(or fitted linear / nonlinear model)

5 0.10 0.09 -0.09 0.17



The algorithm

TRW temporary X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 …

2015 1.203 0.72 2015 -3.8 0.2 1.7 1 2 1 2.8 -3.2 -4.2 -2.1 1.2 -0.1 -0.2 -1.8 -4.5 …

2014 1.051 -4.08 2014 -4.9 -7.6 -6.1 -5.2 -6.8 -6.4 -2.8 0.8 1.5 2.7 3 3.4 3.4 2.1 0.8 …

2013 1.706 5.38 2013 2.4 -0.6 0.2 2.5 5.9 9.9 9.6 -1 -1.1 -0.1 1 0.6 0.8 1.9 0.7 …

2012 0.892 -0.26 2012 2.3 -0.3 -0.1 -1.5 -1.6 -1.1 -0.8 3.7 1.7 -0.2 -0.8 3.1 6.6 9 6.8 …

2011 0.942 -1.16 2011 -1.2 -0.1 -0.2 -2.4 -3.6 -2.7 -0.9 3.8 2.5 0.1 0.7 3.2 2.5 0.2 -1.6 …

2010 0.771 -0.5 2010 -7.7 -5.3 -3.8 -0.8 0.9 0.9 -0.3 -3.2 -2.4 -1.2 -0.2 -0.2 -1 -0.6 -1 …

2009 1.436 5.68 2009 7.9 6.9 7.2 6.4 5.5 6.4 2.1 8 6.2 7 8.9 2.9 -0.7 -1.1 -2.2 …

2008 0.747 0.32 2008 0.1 1.1 2.5 2.4 0.5 -0.6 3.2 -3.9 -3.2 -2.9 -3.7 -4.5 -2.8 -2 -3.8 …

2007 0.976 -3.92 2007 -4.8 -0.9 -0.3 -3.6 -3 -3.8 -3.6 -5.6 -7.3 -5.8 -6 -10.8 -8.8 -2.9 -2.4 …

2006 1.091 6.92 2006 -2.7 3.1 6.1 6.1 5.9 10.4 12 0.2 1.6 1.4 -0.6 3.1 6.5 8.4 2.6 …

2005 0.763 -3.48 2005 -2.8 -1.9 -3.8 -7.9 -5.9 -5 -3.4 4.8 4.2 0.4 1 -0.5 0.6 2.2 -1.1 …

2004 0.732 0.2 2004 1.8 5.1 6.9 6.9 0.4 -2.6 -4.8 1.1 -1.6 -4.6 -4.6 -4.1 -2.4 -2.2 -2.1 …

2003 0.675 -1.6 2003 2.2 0.2 -1.4 -4.6 -3.5 -2.8 -1.8 4.7 8.2 8.6 10 8.4 3.3 5.2 1.5 …

2002 0.83 1.34 2002 0.3 2.3 0.2 1.2 1.3 2.7 0.5 1 0.5 0 3 7.7 5.6 4 6.5 …

2001 0.813 0.36 2001 1.3 1 0.6 1.6 1.2 1.6 1.9 -4.5 -7.1 -7.7 -8.9 -8.3 -5.4 -3.8 -2.2 …

2000 0.746 4.34 2000 8.6 4.2 1.9 4.1 3.3 5.7 8.8 -0.2 0.7 0.8 0.5 0.5 -0.3 0 0.9 …

1999 0.671 1.44 1999 -3 -2.5 -2 -2.8 -0.8 0.7 1.1 9 10.4 8 6 4.8 5.5 6.1 5.4 …

1998 0.861 -3.86 1998 -1.6 -2.5 -4.2 -7.2 -6.1 -5.3 -3.4 2.7 3.7 3 1.5 3 2.2 2.2 -1.1 …

1997 1.383 -0.44 1997 6.9 2.5 -0.5 -3.3 -1.5 -0.7 0.6 2.7 3.9 5 3.6 1.2 -0.5 -1.1 -0.1 …

… … … … … … … … … … … … … … … … … … … …

response env_data

mean. median or sum

Pearson correlation coefficient
(or fitted linear / nonlinear model)

5 0.10 0.09 -0.09 0.17



The algorithm

TRW temporary X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 …

2015 1.203 -0.10 2015 -3.8 0.2 1.7 1 2 1 2.8 -3.2 -4.2 -2.1 1.2 -0.1 -0.2 -1.8 -4.5 …

2014 1.051 -3.15 2014 -4.9 -7.6 -6.1 -5.2 -6.8 -6.4 -2.8 0.8 1.5 2.7 3 3.4 3.4 2.1 0.8 …

2013 1.706 4.30 2013 2.4 -0.6 0.2 2.5 5.9 9.9 9.6 -1 -1.1 -0.1 1 0.6 0.8 1.9 0.7 …

2012 0.892 0.07 2012 2.3 -0.3 -0.1 -1.5 -1.6 -1.1 -0.8 3.7 1.7 -0.2 -0.8 3.1 6.6 9 6.8 …

2011 0.942 -0.55 2011 -1.2 -0.1 -0.2 -2.4 -3.6 -2.7 -0.9 3.8 2.5 0.1 0.7 3.2 2.5 0.2 -1.6 …

2010 0.771 -0.82 2010 -7.7 -5.3 -3.8 -0.8 0.9 0.9 -0.3 -3.2 -2.4 -1.2 -0.2 -0.2 -1 -0.6 -1 …

2009 1.436 5.77 2009 7.9 6.9 7.2 6.4 5.5 6.4 2.1 8 6.2 7 8.9 2.9 -0.7 -1.1 -2.2 …

2008 0.747 -0.27 2008 0.1 1.1 2.5 2.4 0.5 -0.6 3.2 -3.9 -3.2 -2.9 -3.7 -4.5 -2.8 -2 -3.8 …

2007 0.976 -4.48 2007 -4.8 -0.9 -0.3 -3.6 -3 -3.8 -3.6 -5.6 -7.3 -5.8 -6 -10.8 -8.8 -2.9 -2.4 …

2006 1.091 6.03 2006 -2.7 3.1 6.1 6.1 5.9 10.4 12 0.2 1.6 1.4 -0.6 3.1 6.5 8.4 2.6 …

2005 0.763 -2.20 2005 -2.8 -1.9 -3.8 -7.9 -5.9 -5 -3.4 4.8 4.2 0.4 1 -0.5 0.6 2.2 -1.1 …

2004 0.732 -0.10 2004 1.8 5.1 6.9 6.9 0.4 -2.6 -4.8 1.1 -1.6 -4.6 -4.6 -4.1 -2.4 -2.2 -2.1 …

2003 0.675 0.03 2003 2.2 0.2 -1.4 -4.6 -3.5 -2.8 -1.8 4.7 8.2 8.6 10 8.4 3.3 5.2 1.5 …

2002 0.83 1.20 2002 0.3 2.3 0.2 1.2 1.3 2.7 0.5 1 0.5 0 3 7.7 5.6 4 6.5 …

2001 0.813 -0.88 2001 1.3 1 0.6 1.6 1.2 1.6 1.9 -4.5 -7.1 -7.7 -8.9 -8.3 -5.4 -3.8 -2.2 …

2000 0.746 3.73 2000 8.6 4.2 1.9 4.1 3.3 5.7 8.8 -0.2 0.7 0.8 0.5 0.5 -0.3 0 0.9 …

1999 0.671 2.93 1999 -3 -2.5 -2 -2.8 -0.8 0.7 1.1 9 10.4 8 6 4.8 5.5 6.1 5.4 …

1998 0.861 -2.60 1998 -1.6 -2.5 -4.2 -7.2 -6.1 -5.3 -3.4 2.7 3.7 3 1.5 3 2.2 2.2 -1.1 …

1997 1.383 0.28 1997 6.9 2.5 -0.5 -3.3 -1.5 -0.7 0.6 2.7 3.9 5 3.6 1.2 -0.5 -1.1 -0.1 …

… … … … … … … … … … … … … … … … … … … …

response env_data

mean. median or sum

Pearson correlation coefficient
(or fitted linear / nonlinear model)

5 0.10 0.09 -0.09 0.17 0.25



The algorithm

TRW temporary X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 …

2015 1.203 0.88 2015 -3.8 0.2 1.7 1 2 1 2.8 -3.2 -4.2 -2.1 1.2 -0.1 -0.2 -1.8 -4.5 …

2014 1.051 -4.42 2014 -4.9 -7.6 -6.1 -5.2 -6.8 -6.4 -2.8 0.8 1.5 2.7 3 3.4 3.4 2.1 0.8 …

2013 1.706 4.52 2013 2.4 -0.6 0.2 2.5 5.9 9.9 9.6 -1 -1.1 -0.1 1 0.6 0.8 1.9 0.7 …

2012 0.892 -0.23 2012 2.3 -0.3 -0.1 -1.5 -1.6 -1.1 -0.8 3.7 1.7 -0.2 -0.8 3.1 6.6 9 6.8 …

2011 0.942 -1.00 2011 -1.2 -0.1 -0.2 -2.4 -3.6 -2.7 -0.9 3.8 2.5 0.1 0.7 3.2 2.5 0.2 -1.6 …

2010 0.771 -1.05 2010 -7.7 -5.3 -3.8 -0.8 0.9 0.9 -0.3 -3.2 -2.4 -1.2 -0.2 -0.2 -1 -0.6 -1 …

2009 1.436 5.93 2009 7.9 6.9 7.2 6.4 5.5 6.4 2.1 8 6.2 7 8.9 2.9 -0.7 -1.1 -2.2 …

2008 0.747 0.68 2008 0.1 1.1 2.5 2.4 0.5 -0.6 3.2 -3.9 -3.2 -2.9 -3.7 -4.5 -2.8 -2 -3.8 …

2007 0.976 -3.32 2007 -4.8 -0.9 -0.3 -3.6 -3 -3.8 -3.6 -5.6 -7.3 -5.8 -6 -10.8 -8.8 -2.9 -2.4 …

2006 1.091 6.78 2006 -2.7 3.1 6.1 6.1 5.9 10.4 12 0.2 1.6 1.4 -0.6 3.1 6.5 8.4 2.6 …

2005 0.763 -3.53 2005 -2.8 -1.9 -3.8 -7.9 -5.9 -5 -3.4 4.8 4.2 0.4 1 -0.5 0.6 2.2 -1.1 …

2004 0.732 1.32 2004 1.8 5.1 6.9 6.9 0.4 -2.6 -4.8 1.1 -1.6 -4.6 -4.6 -4.1 -2.4 -2.2 -2.1 …

2003 0.675 -1.57 2003 2.2 0.2 -1.4 -4.6 -3.5 -2.8 -1.8 4.7 8.2 8.6 10 8.4 3.3 5.2 1.5 …

2002 0.83 1.15 2002 0.3 2.3 0.2 1.2 1.3 2.7 0.5 1 0.5 0 3 7.7 5.6 4 6.5 …

2001 0.813 0.40 2001 1.3 1 0.6 1.6 1.2 1.6 1.9 -4.5 -7.1 -7.7 -8.9 -8.3 -5.4 -3.8 -2.2 …

2000 0.746 3.93 2000 8.6 4.2 1.9 4.1 3.3 5.7 8.8 -0.2 0.7 0.8 0.5 0.5 -0.3 0 0.9 …

1999 0.671 0.87 1999 -3 -2.5 -2 -2.8 -0.8 0.7 1.1 9 10.4 8 6 4.8 5.5 6.1 5.4 …

1998 0.861 -3.92 1998 -1.6 -2.5 -4.2 -7.2 -6.1 -5.3 -3.4 2.7 3.7 3 1.5 3 2.2 2.2 -1.1 …

1997 1.383 -0.45 1997 6.9 2.5 -0.5 -3.3 -1.5 -0.7 0.6 2.7 3.9 5 3.6 1.2 -0.5 -1.1 -0.1 …

… … … … … … … … … … … … … … … … … … … …

response env_data

mean. median or sum

Pearson correlation coefficient
(or fitted linear / nonlinear model)

5 0.10 0.09 -0.09 0.17 0.25 0.21



The algorithm

TRW temporary X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 …

2015 1.203 1.45 2015 -3.8 0.2 1.7 1 2 1 2.8 -3.2 -4.2 -2.1 1.2 -0.1 -0.2 -1.8 -4.5 …

2014 1.051 -5.82 2014 -4.9 -7.6 -6.1 -5.2 -6.8 -6.4 -2.8 0.8 1.5 2.7 3 3.4 3.4 2.1 0.8 …

2013 1.706 4.58 2013 2.4 -0.6 0.2 2.5 5.9 9.9 9.6 -1 -1.1 -0.1 1 0.6 0.8 1.9 0.7 …

2012 0.892 -0.90 2012 2.3 -0.3 -0.1 -1.5 -1.6 -1.1 -0.8 3.7 1.7 -0.2 -0.8 3.1 6.6 9 6.8 …

2011 0.942 -1.65 2011 -1.2 -0.1 -0.2 -2.4 -3.6 -2.7 -0.9 3.8 2.5 0.1 0.7 3.2 2.5 0.2 -1.6 …

2010 0.771 -1.40 2010 -7.7 -5.3 -3.8 -0.8 0.9 0.9 -0.3 -3.2 -2.4 -1.2 -0.2 -0.2 -1 -0.6 -1 …

2009 1.436 5.75 2009 7.9 6.9 7.2 6.4 5.5 6.4 2.1 8 6.2 7 8.9 2.9 -0.7 -1.1 -2.2 …

2008 0.747 1.52 2008 0.1 1.1 2.5 2.4 0.5 -0.6 3.2 -3.9 -3.2 -2.9 -3.7 -4.5 -2.8 -2 -3.8 …

2007 0.976 -2.53 2007 -4.8 -0.9 -0.3 -3.6 -3 -3.8 -3.6 -5.6 -7.3 -5.8 -6 -10.8 -8.8 -2.9 -2.4 …

2006 1.091 7.27 2006 -2.7 3.1 6.1 6.1 5.9 10.4 12 0.2 1.6 1.4 -0.6 3.1 6.5 8.4 2.6 …

2005 0.763 -4.65 2005 -2.8 -1.9 -3.8 -7.9 -5.9 -5 -3.4 4.8 4.2 0.4 1 -0.5 0.6 2.2 -1.1 …

2004 0.732 1.98 2004 1.8 5.1 6.9 6.9 0.4 -2.6 -4.8 1.1 -1.6 -4.6 -4.6 -4.1 -2.4 -2.2 -2.1 …

2003 0.675 -2.32 2003 2.2 0.2 -1.4 -4.6 -3.5 -2.8 -1.8 4.7 8.2 8.6 10 8.4 3.3 5.2 1.5 …

2002 0.83 1.37 2002 0.3 2.3 0.2 1.2 1.3 2.7 0.5 1 0.5 0 3 7.7 5.6 4 6.5 …

2001 0.813 1.32 2001 1.3 1 0.6 1.6 1.2 1.6 1.9 -4.5 -7.1 -7.7 -8.9 -8.3 -5.4 -3.8 -2.2 …

2000 0.746 4.67 2000 8.6 4.2 1.9 4.1 3.3 5.7 8.8 -0.2 0.7 0.8 0.5 0.5 -0.3 0 0.9 …

1999 0.671 -1.05 1999 -3 -2.5 -2 -2.8 -0.8 0.7 1.1 9 10.4 8 6 4.8 5.5 6.1 5.4 …

1998 0.861 -4.78 1998 -1.6 -2.5 -4.2 -7.2 -6.1 -5.3 -3.4 2.7 3.7 3 1.5 3 2.2 2.2 -1.1 …

1997 1.383 -0.48 1997 6.9 2.5 -0.5 -3.3 -1.5 -0.7 0.6 2.7 3.9 5 3.6 1.2 -0.5 -1.1 -0.1 …

… … … … … … … … … … … … … … … … … … … …

response env_data

mean. median or sum

Pearson correlation coefficient
(or fitted linear / nonlinear model)

5 0.10 0.09 -0.09 0.17 0.25 0.21 0.30



The algorithm

TRW temporary X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 …

2015 1.203 0.35 2015 -3.8 0.2 1.7 1 2 1 2.8 -3.2 -4.2 -2.1 1.2 -0.1 -0.2 -1.8 -4.5 …

2014 1.051 -6.17 2014 -4.9 -7.6 -6.1 -5.2 -6.8 -6.4 -2.8 0.8 1.5 2.7 3 3.4 3.4 2.1 0.8 …

2013 1.706 3.38 2013 2.4 -0.6 0.2 2.5 5.9 9.9 9.6 -1 -1.1 -0.1 1 0.6 0.8 1.9 0.7 …

2012 0.892 -0.38 2012 2.3 -0.3 -0.1 -1.5 -1.6 -1.1 -0.8 3.7 1.7 -0.2 -0.8 3.1 6.6 9 6.8 …

2011 0.942 -1.70 2011 -1.2 -0.1 -0.2 -2.4 -3.6 -2.7 -0.9 3.8 2.5 0.1 0.7 3.2 2.5 0.2 -1.6 …

2010 0.771 -2.63 2010 -7.7 -5.3 -3.8 -0.8 0.9 0.9 -0.3 -3.2 -2.4 -1.2 -0.2 -0.2 -1 -0.6 -1 …

2009 1.436 6.72 2009 7.9 6.9 7.2 6.4 5.5 6.4 2.1 8 6.2 7 8.9 2.9 -0.7 -1.1 -2.2 …

2008 0.747 1.00 2008 0.1 1.1 2.5 2.4 0.5 -0.6 3.2 -3.9 -3.2 -2.9 -3.7 -4.5 -2.8 -2 -3.8 …

2007 0.976 -2.73 2007 -4.8 -0.9 -0.3 -3.6 -3 -3.8 -3.6 -5.6 -7.3 -5.8 -6 -10.8 -8.8 -2.9 -2.4 …

2006 1.091 4.82 2006 -2.7 3.1 6.1 6.1 5.9 10.4 12 0.2 1.6 1.4 -0.6 3.1 6.5 8.4 2.6 …

2005 0.763 -4.55 2005 -2.8 -1.9 -3.8 -7.9 -5.9 -5 -3.4 4.8 4.2 0.4 1 -0.5 0.6 2.2 -1.1 …

2004 0.732 3.08 2004 1.8 5.1 6.9 6.9 0.4 -2.6 -4.8 1.1 -1.6 -4.6 -4.6 -4.1 -2.4 -2.2 -2.1 …

2003 0.675 -1.65 2003 2.2 0.2 -1.4 -4.6 -3.5 -2.8 -1.8 4.7 8.2 8.6 10 8.4 3.3 5.2 1.5 …

2002 0.83 1.33 2002 0.3 2.3 0.2 1.2 1.3 2.7 0.5 1 0.5 0 3 7.7 5.6 4 6.5 …

2001 0.813 1.22 2001 1.3 1 0.6 1.6 1.2 1.6 1.9 -4.5 -7.1 -7.7 -8.9 -8.3 -5.4 -3.8 -2.2 …

2000 0.746 4.63 2000 8.6 4.2 1.9 4.1 3.3 5.7 8.8 -0.2 0.7 0.8 0.5 0.5 -0.3 0 0.9 …

1999 0.671 -1.73 1999 -3 -2.5 -2 -2.8 -0.8 0.7 1.1 9 10.4 8 6 4.8 5.5 6.1 5.4 …

1998 0.861 -4.48 1998 -1.6 -2.5 -4.2 -7.2 -6.1 -5.3 -3.4 2.7 3.7 3 1.5 3 2.2 2.2 -1.1 …

1997 1.383 0.57 1997 6.9 2.5 -0.5 -3.3 -1.5 -0.7 0.6 2.7 3.9 5 3.6 1.2 -0.5 -1.1 -0.1 …

… … … … … … … … … … … … … … … … … … … …

response env_data

mean. median or sum

Pearson correlation coefficient
(or fitted linear / nonlinear model)

5 0.10 0.09 -0.09 0.17 0.25 0.21 0.30 0.05



The algorithm

TRW temporary X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 …

2015 1.203 -0.6 2015 -3.8 0.2 1.7 1 2 1 2.8 -3.2 -4.2 -2.1 1.2 -0.1 -0.2 -1.8 -4.5 …

2014 1.051 2.92 2014 -4.9 -7.6 -6.1 -5.2 -6.8 -6.4 -2.8 0.8 1.5 2.7 3 3.4 3.4 2.1 0.8 …

2013 1.706 0.84 2013 2.4 -0.6 0.2 2.5 5.9 9.9 9.6 -1 -1.1 -0.1 1 0.6 0.8 1.9 0.7 …

2012 0.892 3.54 2012 2.3 -0.3 -0.1 -1.5 -1.6 -1.1 -0.8 3.7 1.7 -0.2 -0.8 3.1 6.6 9 6.8 …

2011 0.942 1.34 2011 -1.2 -0.1 -0.2 -2.4 -3.6 -2.7 -0.9 3.8 2.5 0.1 0.7 3.2 2.5 0.2 -1.6 …

2010 0.771 -0.64 2010 -7.7 -5.3 -3.8 -0.8 0.9 0.9 -0.3 -3.2 -2.4 -1.2 -0.2 -0.2 -1 -0.6 -1 …

2009 1.436 3.4 2009 7.9 6.9 7.2 6.4 5.5 6.4 2.1 8 6.2 7 8.9 2.9 -0.7 -1.1 -2.2 …

2008 0.747 -3.18 2008 0.1 1.1 2.5 2.4 0.5 -0.6 3.2 -3.9 -3.2 -2.9 -3.7 -4.5 -2.8 -2 -3.8 …

2007 0.976 -6.86 2007 -4.8 -0.9 -0.3 -3.6 -3 -3.8 -3.6 -5.6 -7.3 -5.8 -6 -10.8 -8.8 -2.9 -2.4 …

2006 1.091 3.76 2006 -2.7 3.1 6.1 6.1 5.9 10.4 12 0.2 1.6 1.4 -0.6 3.1 6.5 8.4 2.6 …

2005 0.763 0.74 2005 -2.8 -1.9 -3.8 -7.9 -5.9 -5 -3.4 4.8 4.2 0.4 1 -0.5 0.6 2.2 -1.1 …

2004 0.732 -3.58 2004 1.8 5.1 6.9 6.9 0.4 -2.6 -4.8 1.1 -1.6 -4.6 -4.6 -4.1 -2.4 -2.2 -2.1 …

2003 0.675 7.1 2003 2.2 0.2 -1.4 -4.6 -3.5 -2.8 -1.8 4.7 8.2 8.6 10 8.4 3.3 5.2 1.5 …

2002 0.83 4.06 2002 0.3 2.3 0.2 1.2 1.3 2.7 0.5 1 0.5 0 3 7.7 5.6 4 6.5 …

2001 0.813 -6.82 2001 1.3 1 0.6 1.6 1.2 1.6 1.9 -4.5 -7.1 -7.7 -8.9 -8.3 -5.4 -3.8 -2.2 …

2000 0.746 0.3 2000 8.6 4.2 1.9 4.1 3.3 5.7 8.8 -0.2 0.7 0.8 0.5 0.5 -0.3 0 0.9 …

1999 0.671 6.08 1999 -3 -2.5 -2 -2.8 -0.8 0.7 1.1 9 10.4 8 6 4.8 5.5 6.1 5.4 …

1998 0.861 2.38 1998 -1.6 -2.5 -4.2 -7.2 -6.1 -5.3 -3.4 2.7 3.7 3 1.5 3 2.2 2.2 -1.1 …

1997 1.383 1.64 1997 6.9 2.5 -0.5 -3.3 -1.5 -0.7 0.6 2.7 3.9 5 3.6 1.2 -0.5 -1.1 -0.1 …

… … … … … … … … … … … … … … … … … … … …

response env_data

mean. median or sum

Pearson correlation coefficient
(or fitted linear / nonlinear model)

5 0.10 0.09 -0.09 0.17 0.25 0.21 0.30 0.05 0



The algorithm

TRW temporary X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 …

2015 1.203 -0.6 2015 -3.8 0.2 1.7 1 2 1 2.8 -3.2 -4.2 -2.1 1.2 -0.1 -0.2 -1.8 -4.5 …

2014 1.051 2.92 2014 -4.9 -7.6 -6.1 -5.2 -6.8 -6.4 -2.8 0.8 1.5 2.7 3 3.4 3.4 2.1 0.8 …

2013 1.706 0.84 2013 2.4 -0.6 0.2 2.5 5.9 9.9 9.6 -1 -1.1 -0.1 1 0.6 0.8 1.9 0.7 …

2012 0.892 3.54 2012 2.3 -0.3 -0.1 -1.5 -1.6 -1.1 -0.8 3.7 1.7 -0.2 -0.8 3.1 6.6 9 6.8 …

2011 0.942 1.34 2011 -1.2 -0.1 -0.2 -2.4 -3.6 -2.7 -0.9 3.8 2.5 0.1 0.7 3.2 2.5 0.2 -1.6 …

2010 0.771 -0.64 2010 -7.7 -5.3 -3.8 -0.8 0.9 0.9 -0.3 -3.2 -2.4 -1.2 -0.2 -0.2 -1 -0.6 -1 …

2009 1.436 3.4 2009 7.9 6.9 7.2 6.4 5.5 6.4 2.1 8 6.2 7 8.9 2.9 -0.7 -1.1 -2.2 …

2008 0.747 -3.18 2008 0.1 1.1 2.5 2.4 0.5 -0.6 3.2 -3.9 -3.2 -2.9 -3.7 -4.5 -2.8 -2 -3.8 …

2007 0.976 -6.86 2007 -4.8 -0.9 -0.3 -3.6 -3 -3.8 -3.6 -5.6 -7.3 -5.8 -6 -10.8 -8.8 -2.9 -2.4 …

2006 1.091 3.76 2006 -2.7 3.1 6.1 6.1 5.9 10.4 12 0.2 1.6 1.4 -0.6 3.1 6.5 8.4 2.6 …

2005 0.763 0.74 2005 -2.8 -1.9 -3.8 -7.9 -5.9 -5 -3.4 4.8 4.2 0.4 1 -0.5 0.6 2.2 -1.1 …

2004 0.732 -3.58 2004 1.8 5.1 6.9 6.9 0.4 -2.6 -4.8 1.1 -1.6 -4.6 -4.6 -4.1 -2.4 -2.2 -2.1 …

2003 0.675 7.1 2003 2.2 0.2 -1.4 -4.6 -3.5 -2.8 -1.8 4.7 8.2 8.6 10 8.4 3.3 5.2 1.5 …

2002 0.83 4.06 2002 0.3 2.3 0.2 1.2 1.3 2.7 0.5 1 0.5 0 3 7.7 5.6 4 6.5 …

2001 0.813 -6.82 2001 1.3 1 0.6 1.6 1.2 1.6 1.9 -4.5 -7.1 -7.7 -8.9 -8.3 -5.4 -3.8 -2.2 …

2000 0.746 0.3 2000 8.6 4.2 1.9 4.1 3.3 5.7 8.8 -0.2 0.7 0.8 0.5 0.5 -0.3 0 0.9 …

1999 0.671 6.08 1999 -3 -2.5 -2 -2.8 -0.8 0.7 1.1 9 10.4 8 6 4.8 5.5 6.1 5.4 …

1998 0.861 2.38 1998 -1.6 -2.5 -4.2 -7.2 -6.1 -5.3 -3.4 2.7 3.7 3 1.5 3 2.2 2.2 -1.1 …

1997 1.383 1.64 1997 6.9 2.5 -0.5 -3.3 -1.5 -0.7 0.6 2.7 3.9 5 3.6 1.2 -0.5 -1.1 -0.1 …

… … … … … … … … … … … … … … … … … … … …

response env_data

mean. median or sum

Pearson correlation coefficient
(or fitted linear / nonlinear model)

5 0.10 0.09 -0.09 0.17 0.25 0.21 0.30 0.05 0 0.27



The algorithm

TRW temporary X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 …

2015 1.203 -1.1 2015 -3.8 0.2 1.7 1 2 1 2.8 -3.2 -4.2 -2.1 1.2 -0.1 -0.2 -1.8 -4.5 …

2014 1.051 1.04 2014 -4.9 -7.6 -6.1 -5.2 -6.8 -6.4 -2.8 0.8 1.5 2.7 3 3.4 3.4 2.1 0.8 …

2013 1.706 1.68 2013 2.4 -0.6 0.2 2.5 5.9 9.9 9.6 -1 -1.1 -0.1 1 0.6 0.8 1.9 0.7 …

2012 0.892 0.72 2012 2.3 -0.3 -0.1 -1.5 -1.6 -1.1 -0.8 3.7 1.7 -0.2 -0.8 3.1 6.6 9 6.8 …

2011 0.942 1.24 2011 -1.2 -0.1 -0.2 -2.4 -3.6 -2.7 -0.9 3.8 2.5 0.1 0.7 3.2 2.5 0.2 -1.6 …

2010 0.771 -1.46 2010 -7.7 -5.3 -3.8 -0.8 0.9 0.9 -0.3 -3.2 -2.4 -1.2 -0.2 -0.2 -1 -0.6 -1 …

2009 1.436 6.44 2009 7.9 6.9 7.2 6.4 5.5 6.4 2.1 8 6.2 7 8.9 2.9 -0.7 -1.1 -2.2 …

2008 0.747 -2.1 2008 0.1 1.1 2.5 2.4 0.5 -0.6 3.2 -3.9 -3.2 -2.9 -3.7 -4.5 -2.8 -2 -3.8 …

2007 0.976 -5.66 2007 -4.8 -0.9 -0.3 -3.6 -3 -3.8 -3.6 -5.6 -7.3 -5.8 -6 -10.8 -8.8 -2.9 -2.4 …

2006 1.091 2.92 2006 -2.7 3.1 6.1 6.1 5.9 10.4 12 0.2 1.6 1.4 -0.6 3.1 6.5 8.4 2.6 …

2005 0.763 1.4 2005 -2.8 -1.9 -3.8 -7.9 -5.9 -5 -3.4 4.8 4.2 0.4 1 -0.5 0.6 2.2 -1.1 …

2004 0.732 -2.9 2004 1.8 5.1 6.9 6.9 0.4 -2.6 -4.8 1.1 -1.6 -4.6 -4.6 -4.1 -2.4 -2.2 -2.1 …

2003 0.675 5.94 2003 2.2 0.2 -1.4 -4.6 -3.5 -2.8 -1.8 4.7 8.2 8.6 10 8.4 3.3 5.2 1.5 …

2002 0.83 1 2002 0.3 2.3 0.2 1.2 1.3 2.7 0.5 1 0.5 0 3 7.7 5.6 4 6.5 …

2001 0.813 -5.26 2001 1.3 1 0.6 1.6 1.2 1.6 1.9 -4.5 -7.1 -7.7 -8.9 -8.3 -5.4 -3.8 -2.2 …

2000 0.746 2.12 2000 8.6 4.2 1.9 4.1 3.3 5.7 8.8 -0.2 0.7 0.8 0.5 0.5 -0.3 0 0.9 …

1999 0.671 6.9 1999 -3 -2.5 -2 -2.8 -0.8 0.7 1.1 9 10.4 8 6 4.8 5.5 6.1 5.4 …

1998 0.861 1.5 1998 -1.6 -2.5 -4.2 -7.2 -6.1 -5.3 -3.4 2.7 3.7 3 1.5 3 2.2 2.2 -1.1 …

1997 1.383 3.16 1997 6.9 2.5 -0.5 -3.3 -1.5 -0.7 0.6 2.7 3.9 5 3.6 1.2 -0.5 -1.1 -0.1 …

… … … … … … … … … … … … … … … … … … … …

response env_data

mean. median or sum

Pearson correlation coefficient
(or fitted linear / nonlinear model)

5 0.10 0.09 -0.09 0.17 0.25 0.21 0.30 0.05 0 0.27 0.15

6 0.35



The algorithm

TRW temporary X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 …

2015 1.203 -1.08 2015 -3.8 0.2 1.7 1 2 1 2.8 -3.2 -4.2 -2.1 1.2 -0.1 -0.2 -1.8 -4.5 …

2014 1.051 2.8 2014 -4.9 -7.6 -6.1 -5.2 -6.8 -6.4 -2.8 0.8 1.5 2.7 3 3.4 3.4 2.1 0.8 …

2013 1.706 0.24 2013 2.4 -0.6 0.2 2.5 5.9 9.9 9.6 -1 -1.1 -0.1 1 0.6 0.8 1.9 0.7 …

2012 0.892 2.08 2012 2.3 -0.3 -0.1 -1.5 -1.6 -1.1 -0.8 3.7 1.7 -0.2 -0.8 3.1 6.6 9 6.8 …

2011 0.942 1.8 2011 -1.2 -0.1 -0.2 -2.4 -3.6 -2.7 -0.9 3.8 2.5 0.1 0.7 3.2 2.5 0.2 -1.6 …

2010 0.771 -1 2010 -7.7 -5.3 -3.8 -0.8 0.9 0.9 -0.3 -3.2 -2.4 -1.2 -0.2 -0.2 -1 -0.6 -1 …

2009 1.436 4.86 2009 7.9 6.9 7.2 6.4 5.5 6.4 2.1 8 6.2 7 8.9 2.9 -0.7 -1.1 -2.2 …

2008 0.747 -3.42 2008 0.1 1.1 2.5 2.4 0.5 -0.6 3.2 -3.9 -3.2 -2.9 -3.7 -4.5 -2.8 -2 -3.8 …

2007 0.976 -7.74 2007 -4.8 -0.9 -0.3 -3.6 -3 -3.8 -3.6 -5.6 -7.3 -5.8 -6 -10.8 -8.8 -2.9 -2.4 …

2006 1.091 2.4 2006 -2.7 3.1 6.1 6.1 5.9 10.4 12 0.2 1.6 1.4 -0.6 3.1 6.5 8.4 2.6 …

2005 0.763 1.14 2005 -2.8 -1.9 -3.8 -7.9 -5.9 -5 -3.4 4.8 4.2 0.4 1 -0.5 0.6 2.2 -1.1 …

2004 0.732 -3.46 2004 1.8 5.1 6.9 6.9 0.4 -2.6 -4.8 1.1 -1.6 -4.6 -4.6 -4.1 -2.4 -2.2 -2.1 …

2003 0.675 7.7 2003 2.2 0.2 -1.4 -4.6 -3.5 -2.8 -1.8 4.7 8.2 8.6 10 8.4 3.3 5.2 1.5 …

2002 0.83 3.36 2002 0.3 2.3 0.2 1.2 1.3 2.7 0.5 1 0.5 0 3 7.7 5.6 4 6.5 …

2001 0.813 -7.48 2001 1.3 1 0.6 1.6 1.2 1.6 1.9 -4.5 -7.1 -7.7 -8.9 -8.3 -5.4 -3.8 -2.2 …

2000 0.746 0.44 2000 8.6 4.2 1.9 4.1 3.3 5.7 8.8 -0.2 0.7 0.8 0.5 0.5 -0.3 0 0.9 …

1999 0.671 6.94 1999 -3 -2.5 -2 -2.8 -0.8 0.7 1.1 9 10.4 8 6 4.8 5.5 6.1 5.4 …

1998 0.861 2.68 1998 -1.6 -2.5 -4.2 -7.2 -6.1 -5.3 -3.4 2.7 3.7 3 1.5 3 2.2 2.2 -1.1 …

1997 1.383 2.64 1997 6.9 2.5 -0.5 -3.3 -1.5 -0.7 0.6 2.7 3.9 5 3.6 1.2 -0.5 -1.1 -0.1 …

… … … … … … … … … … … … … … … … … … … …

response env_data

mean. median or sum

Pearson correlation coefficient
(or fitted linear / nonlinear model)

5 0.10 0.09 -0.09 0.17 0.25 0.21 0.30 0.05 0 0.27 0.15

6 0.35 0.28

7



The algorithm

TRW temporary X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 …

2015 1.203 -0.32 2015 -3.8 0.2 1.7 1 2 1 2.8 -3.2 -4.2 -2.1 1.2 -0.1 -0.2 -1.8 -4.5 …

2014 1.051 -2.74 2014 -4.9 -7.6 -6.1 -5.2 -6.8 -6.4 -2.8 0.8 1.5 2.7 3 3.4 3.4 2.1 0.8 …

2013 1.706 4.66 2013 2.4 -0.6 0.2 2.5 5.9 9.9 9.6 -1 -1.1 -0.1 1 0.6 0.8 1.9 0.7 …

2012 0.892 0.38 2012 2.3 -0.3 -0.1 -1.5 -1.6 -1.1 -0.8 3.7 1.7 -0.2 -0.8 3.1 6.6 9 6.8 …

2011 0.942 -0.18 2011 -1.2 -0.1 -0.2 -2.4 -3.6 -2.7 -0.9 3.8 2.5 0.1 0.7 3.2 2.5 0.2 -1.6 …

2010 0.771 -0.82 2010 -7.7 -5.3 -3.8 -0.8 0.9 0.9 -0.3 -3.2 -2.4 -1.2 -0.2 -0.2 -1 -0.6 -1 …

2009 1.436 5.64 2009 7.9 6.9 7.2 6.4 5.5 6.4 2.1 8 6.2 7 8.9 2.9 -0.7 -1.1 -2.2 …

2008 0.747 -0.8 2008 0.1 1.1 2.5 2.4 0.5 -0.6 3.2 -3.9 -3.2 -2.9 -3.7 -4.5 -2.8 -2 -3.8 …

2007 0.976 -4.66 2007 -4.8 -0.9 -0.3 -3.6 -3 -3.8 -3.6 -5.6 -7.3 -5.8 -6 -10.8 -8.8 -2.9 -2.4 …

2006 1.091 6.02 2006 -2.7 3.1 6.1 6.1 5.9 10.4 12 0.2 1.6 1.4 -0.6 3.1 6.5 8.4 2.6 …

2005 0.763 -1.06 2005 -2.8 -1.9 -3.8 -7.9 -5.9 -5 -3.4 4.8 4.2 0.4 1 -0.5 0.6 2.2 -1.1 …

2004 0.732 -1.5 2004 1.8 5.1 6.9 6.9 0.4 -2.6 -4.8 1.1 -1.6 -4.6 -4.6 -4.1 -2.4 -2.2 -2.1 …

2003 0.675 0.96 2003 2.2 0.2 -1.4 -4.6 -3.5 -2.8 -1.8 4.7 8.2 8.6 10 8.4 3.3 5.2 1.5 …

2002 0.83 1.2 2002 0.3 2.3 0.2 1.2 1.3 2.7 0.5 1 0.5 0 3 7.7 5.6 4 6.5 …

2001 0.813 -1.38 2001 1.3 1 0.6 1.6 1.2 1.6 1.9 -4.5 -7.1 -7.7 -8.9 -8.3 -5.4 -3.8 -2.2 …

2000 0.746 3.66 2000 8.6 4.2 1.9 4.1 3.3 5.7 8.8 -0.2 0.7 0.8 0.5 0.5 -0.3 0 0.9 …

1999 0.671 4.08 1999 -3 -2.5 -2 -2.8 -0.8 0.7 1.1 9 10.4 8 6 4.8 5.5 6.1 5.4 …

1998 0.861 -1.68 1998 -1.6 -2.5 -4.2 -7.2 -6.1 -5.3 -3.4 2.7 3.7 3 1.5 3 2.2 2.2 -1.1 …

1997 1.383 1 1997 6.9 2.5 -0.5 -3.3 -1.5 -0.7 0.6 2.7 3.9 5 3.6 1.2 -0.5 -1.1 -0.1 …

… … … … … … … … … … … … … … … … … … … …

response env_data

mean. median or sum

Pearson correlation coefficient
(or fitted linear / nonlinear model)

5 0.10 0.09 -0.09 0.17 0.25 0.21 0.30 0.05 0 0.27 0.15

6 0.35 0.28 0.15

7



The final matrix with all 
calculations



X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 …

2015 -3.8 0.2 1.7 1 2 1 2.8 -3.2 -4.2 -2.1 1.2 -0.1 -0.2 -1.8 -4.5 …

2014 -4.9 -7.6 -6.1 -5.2 -6.8 -6.4 -2.8 0.8 1.5 2.7 3 3.4 3.4 2.1 0.8 …

2013 2.4 -0.6 0.2 2.5 5.9 9.9 9.6 -1 -1.1 -0.1 1 0.6 0.8 1.9 0.7 …

2012 2.3 -0.3 -0.1 -1.5 -1.6 -1.1 -0.8 3.7 1.7 -0.2 -0.8 3.1 6.6 9 6.8 …

2011 -1.2 -0.1 -0.2 -2.4 -3.6 -2.7 -0.9 3.8 2.5 0.1 0.7 3.2 2.5 0.2 -1.6 …

2010 -7.7 -5.3 -3.8 -0.8 0.9 0.9 -0.3 -3.2 -2.4 -1.2 -0.2 -0.2 -1 -0.6 -1 …

2009 7.9 6.9 7.2 6.4 5.5 6.4 2.1 8 6.2 7 8.9 2.9 -0.7 -1.1 -2.2 …

2008 0.1 1.1 2.5 2.4 0.5 -0.6 3.2 -3.9 -3.2 -2.9 -3.7 -4.5 -2.8 -2 -3.8 …

2007 -4.8 -0.9 -0.3 -3.6 -3 -3.8 -3.6 -5.6 -7.3 -5.8 -6 -10.8 -8.8 -2.9 -2.4 …

2006 -2.7 3.1 6.1 6.1 5.9 10.4 12 0.2 1.6 1.4 -0.6 3.1 6.5 8.4 2.6 …

2005 -2.8 -1.9 -3.8 -7.9 -5.9 -5 -3.4 4.8 4.2 0.4 1 -0.5 0.6 2.2 -1.1 …

2004 1.8 5.1 6.9 6.9 0.4 -2.6 -4.8 1.1 -1.6 -4.6 -4.6 -4.1 -2.4 -2.2 -2.1 …

2003 2.2 0.2 -1.4 -4.6 -3.5 -2.8 -1.8 4.7 8.2 8.6 10 8.4 3.3 5.2 1.5 …

2002 0.3 2.3 0.2 1.2 1.3 2.7 0.5 1 0.5 0 3 7.7 5.6 4 6.5 …

2001 1.3 1 0.6 1.6 1.2 1.6 1.9 -4.5 -7.1 -7.7 -8.9 -8.3 -5.4 -3.8 -2.2 …

2000 8.6 4.2 1.9 4.1 3.3 5.7 8.8 -0.2 0.7 0.8 0.5 0.5 -0.3 0 0.9 …

1999 -3 -2.5 -2 -2.8 -0.8 0.7 1.1 9 10.4 8 6 4.8 5.5 6.1 5.4 …

1998 -1.6 -2.5 -4.2 -7.2 -6.1 -5.3 -3.4 2.7 3.7 3 1.5 3 2.2 2.2 -1.1 …

1997 6.9 2.5 -0.5 -3.3 -1.5 -0.7 0.6 2.7 3.9 5 3.6 1.2 -0.5 -1.1 -0.1 …

… … … … … … … … … … … … … … … … …

Key arguments

- lower_limit
- upper_limit



TRW temporary

2015 1.203 -1.67

2014 1.051 2.41

2013 1.706 0.54

2012 0.892 3.74

2011 0.942 1.09

2010 0.771 -0.94

2009 1.436 3.00

2008 0.747 -3.27

2007 0.976 -6.29

2006 1.091 3.29

2005 0.763 0.97

2004 0.732 -3.09

2003 0.675 6.46

2002 0.83 3.90

2001 0.813 -6.20

2000 0.746 0.44

1999 0.671 6.60

1998 0.861 2.07

1997 1.383 1.71

… … …

Available methods: "cor", "lm" or "brnn"

Key arguments

- method



TRW temporary

2015 1.203 -1.67

2014 1.051 2.41

2013 1.706 0.54

2012 0.892 3.74

2011 0.942 1.09

2010 0.771 -0.94

2009 1.436 3.00

2008 0.747 -3.27

2007 0.976 -6.29

2006 1.091 3.29

2005 0.763 0.97

2004 0.732 -3.09

2003 0.675 6.46

2002 0.83 3.90

2001 0.813 -6.20

2000 0.746 0.44

1999 0.671 6.60

1998 0.861 2.07

1997 1.383 1.71

… … …

Key arguments

- metric

Available methods: "cor", "lm" or "brnn„
Available metrices: "r.squared" and "adj.r.squared"



Key arguments

- row_names_subset

TRW X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 …

2015 1.203 2013 2.4 -0.6 0.2 2.5 5.9 9.9 9.6 -1 -1.1 -0.1 1 0.6 0.8 1.9 0.7 …

2014 1.051 2012 2.3 -0.3 -0.1 -1.5 -1.6 -1.1 -0.8 3.7 1.7 -0.2 -0.8 3.1 6.6 9 6.8 …

2013 1.706 2011 -1.2 -0.1 -0.2 -2.4 -3.6 -2.7 -0.9 3.8 2.5 0.1 0.7 3.2 2.5 0.2 -1.6 …

2012 0.892 2010 -7.7 -5.3 -3.8 -0.8 0.9 0.9 -0.3 -3.2 -2.4 -1.2 -0.2 -0.2 -1 -0.6 -1 …

2011 0.942 2009 7.9 6.9 7.2 6.4 5.5 6.4 2.1 8 6.2 7 8.9 2.9 -0.7 -1.1 -2.2 …

2010 0.771 2008 0.1 1.1 2.5 2.4 0.5 -0.6 3.2 -3.9 -3.2 -2.9 -3.7 -4.5 -2.8 -2 -3.8 …

2009 1.436 2007 -4.8 -0.9 -0.3 -3.6 -3 -3.8 -3.6 -5.6 -7.3 -5.8 -6 -10.8 -8.8 -2.9 -2.4 …

2008 0.747 2006 -2.7 3.1 6.1 6.1 5.9 10.4 12 0.2 1.6 1.4 -0.6 3.1 6.5 8.4 2.6 …

2007 0.976 2005 -2.8 -1.9 -3.8 -7.9 -5.9 -5 -3.4 4.8 4.2 0.4 1 -0.5 0.6 2.2 -1.1 …

2006 1.091 2004 1.8 5.1 6.9 6.9 0.4 -2.6 -4.8 1.1 -1.6 -4.6 -4.6 -4.1 -2.4 -2.2 -2.1 …

2005 0.763 2003 2.2 0.2 -1.4 -4.6 -3.5 -2.8 -1.8 4.7 8.2 8.6 10 8.4 3.3 5.2 1.5 …

2004 0.732 2002 0.3 2.3 0.2 1.2 1.3 2.7 0.5 1 0.5 0 3 7.7 5.6 4 6.5 …

2003 0.675 2001 1.3 1 0.6 1.6 1.2 1.6 1.9 -4.5 -7.1 -7.7 -8.9 -8.3 -5.4 -3.8 -2.2 …

2002 0.83 2000 8.6 4.2 1.9 4.1 3.3 5.7 8.8 -0.2 0.7 0.8 0.5 0.5 -0.3 0 0.9 …

2001 0.813 1999 -3 -2.5 -2 -2.8 -0.8 0.7 1.1 9 10.4 8 6 4.8 5.5 6.1 5.4 …

2000 0.746 1998 -1.6 -2.5 -4.2 -7.2 -6.1 -5.3 -3.4 2.7 3.7 3 1.5 3 2.2 2.2 -1.1 …

1999 0.671 1997 6.9 2.5 -0.5 -3.3 -1.5 -0.7 0.6 2.7 3.9 5 3.6 1.2 -0.5 -1.1 -0.1 …

1998 0.861 1996 -1.6 -2.5 -4.2 -7.2 -6.1 -5.3 -3.4 2.7 3.7 3 1.5 3 2.2 2.2 -1.1 …

1997 1.383 1995 6.9 2.5 -0.5 -3.3 -1.5 -0.7 0.6 2.7 3.9 5 3.6 1.2 -0.5 -1.1 -0.1 …

1996 1.021 1994 -2.7 3.1 6.1 6.1 5.9 10.4 12 0.2 1.6 1.4 -0.6 3.1 6.5 8.4 2.6 …



Key arguments

- row_names_subset

TRW X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 …

2015 1.203 2013 2.4 -0.6 0.2 2.5 5.9 9.9 9.6 -1 -1.1 -0.1 1 0.6 0.8 1.9 0.7 …

2014 1.051 2012 2.3 -0.3 -0.1 -1.5 -1.6 -1.1 -0.8 3.7 1.7 -0.2 -0.8 3.1 6.6 9 6.8 …

2013 1.706 2011 -1.2 -0.1 -0.2 -2.4 -3.6 -2.7 -0.9 3.8 2.5 0.1 0.7 3.2 2.5 0.2 -1.6 …

2012 0.892 2010 -7.7 -5.3 -3.8 -0.8 0.9 0.9 -0.3 -3.2 -2.4 -1.2 -0.2 -0.2 -1 -0.6 -1 …

2011 0.942 2009 7.9 6.9 7.2 6.4 5.5 6.4 2.1 8 6.2 7 8.9 2.9 -0.7 -1.1 -2.2 …

2010 0.771 2008 0.1 1.1 2.5 2.4 0.5 -0.6 3.2 -3.9 -3.2 -2.9 -3.7 -4.5 -2.8 -2 -3.8 …

2009 1.436 2007 -4.8 -0.9 -0.3 -3.6 -3 -3.8 -3.6 -5.6 -7.3 -5.8 -6 -10.8 -8.8 -2.9 -2.4 …

2008 0.747 2006 -2.7 3.1 6.1 6.1 5.9 10.4 12 0.2 1.6 1.4 -0.6 3.1 6.5 8.4 2.6 …

2007 0.976 2005 -2.8 -1.9 -3.8 -7.9 -5.9 -5 -3.4 4.8 4.2 0.4 1 -0.5 0.6 2.2 -1.1 …

2006 1.091 2004 1.8 5.1 6.9 6.9 0.4 -2.6 -4.8 1.1 -1.6 -4.6 -4.6 -4.1 -2.4 -2.2 -2.1 …

2005 0.763 2003 2.2 0.2 -1.4 -4.6 -3.5 -2.8 -1.8 4.7 8.2 8.6 10 8.4 3.3 5.2 1.5 …

2004 0.732 2002 0.3 2.3 0.2 1.2 1.3 2.7 0.5 1 0.5 0 3 7.7 5.6 4 6.5 …

2003 0.675 2001 1.3 1 0.6 1.6 1.2 1.6 1.9 -4.5 -7.1 -7.7 -8.9 -8.3 -5.4 -3.8 -2.2 …

2002 0.83 2000 8.6 4.2 1.9 4.1 3.3 5.7 8.8 -0.2 0.7 0.8 0.5 0.5 -0.3 0 0.9 …

2001 0.813 1999 -3 -2.5 -2 -2.8 -0.8 0.7 1.1 9 10.4 8 6 4.8 5.5 6.1 5.4 …

2000 0.746 1998 -1.6 -2.5 -4.2 -7.2 -6.1 -5.3 -3.4 2.7 3.7 3 1.5 3 2.2 2.2 -1.1 …

1999 0.671 1997 6.9 2.5 -0.5 -3.3 -1.5 -0.7 0.6 2.7 3.9 5 3.6 1.2 -0.5 -1.1 -0.1 …

1998 0.861 1996 -1.6 -2.5 -4.2 -7.2 -6.1 -5.3 -3.4 2.7 3.7 3 1.5 3 2.2 2.2 -1.1 …

1997 1.383 1995 6.9 2.5 -0.5 -3.3 -1.5 -0.7 0.6 2.7 3.9 5 3.6 1.2 -0.5 -1.1 -0.1 …

1996 1.021 1994 -2.7 3.1 6.1 6.1 5.9 10.4 12 0.2 1.6 1.4 -0.6 3.1 6.5 8.4 2.6 …



Key arguments

- row_names_subset

TRW X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 …

2015 1.203 2013 2.4 -0.6 0.2 2.5 5.9 9.9 9.6 -1 -1.1 -0.1 1 0.6 0.8 1.9 0.7 …

2014 1.051 2012 2.3 -0.3 -0.1 -1.5 -1.6 -1.1 -0.8 3.7 1.7 -0.2 -0.8 3.1 6.6 9 6.8 …

2013 1.706 2011 -1.2 -0.1 -0.2 -2.4 -3.6 -2.7 -0.9 3.8 2.5 0.1 0.7 3.2 2.5 0.2 -1.6 …

2012 0.892 2010 -7.7 -5.3 -3.8 -0.8 0.9 0.9 -0.3 -3.2 -2.4 -1.2 -0.2 -0.2 -1 -0.6 -1 …

2011 0.942 2009 7.9 6.9 7.2 6.4 5.5 6.4 2.1 8 6.2 7 8.9 2.9 -0.7 -1.1 -2.2 …

2010 0.771 2008 0.1 1.1 2.5 2.4 0.5 -0.6 3.2 -3.9 -3.2 -2.9 -3.7 -4.5 -2.8 -2 -3.8 …

2009 1.436 2007 -4.8 -0.9 -0.3 -3.6 -3 -3.8 -3.6 -5.6 -7.3 -5.8 -6 -10.8 -8.8 -2.9 -2.4 …

2008 0.747 2006 -2.7 3.1 6.1 6.1 5.9 10.4 12 0.2 1.6 1.4 -0.6 3.1 6.5 8.4 2.6 …

2007 0.976 2005 -2.8 -1.9 -3.8 -7.9 -5.9 -5 -3.4 4.8 4.2 0.4 1 -0.5 0.6 2.2 -1.1 …

2006 1.091 2004 1.8 5.1 6.9 6.9 0.4 -2.6 -4.8 1.1 -1.6 -4.6 -4.6 -4.1 -2.4 -2.2 -2.1 …

2005 0.763 2003 2.2 0.2 -1.4 -4.6 -3.5 -2.8 -1.8 4.7 8.2 8.6 10 8.4 3.3 5.2 1.5 …

2004 0.732 2002 0.3 2.3 0.2 1.2 1.3 2.7 0.5 1 0.5 0 3 7.7 5.6 4 6.5 …

2003 0.675 2001 1.3 1 0.6 1.6 1.2 1.6 1.9 -4.5 -7.1 -7.7 -8.9 -8.3 -5.4 -3.8 -2.2 …

2002 0.83 2000 8.6 4.2 1.9 4.1 3.3 5.7 8.8 -0.2 0.7 0.8 0.5 0.5 -0.3 0 0.9 …

2001 0.813 1999 -3 -2.5 -2 -2.8 -0.8 0.7 1.1 9 10.4 8 6 4.8 5.5 6.1 5.4 …

2000 0.746 1998 -1.6 -2.5 -4.2 -7.2 -6.1 -5.3 -3.4 2.7 3.7 3 1.5 3 2.2 2.2 -1.1 …

1999 0.671 1997 6.9 2.5 -0.5 -3.3 -1.5 -0.7 0.6 2.7 3.9 5 3.6 1.2 -0.5 -1.1 -0.1 …

1998 0.861 1996 -1.6 -2.5 -4.2 -7.2 -6.1 -5.3 -3.4 2.7 3.7 3 1.5 3 2.2 2.2 -1.1 …

1997 1.383 1995 6.9 2.5 -0.5 -3.3 -1.5 -0.7 0.6 2.7 3.9 5 3.6 1.2 -0.5 -1.1 -0.1 …

1996 1.021 1994 -2.7 3.1 6.1 6.1 5.9 10.4 12 0.2 1.6 1.4 -0.6 3.1 6.5 8.4 2.6 …



Key arguments

- row_names_subset

TRW X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 …

2013 1.706 2013 2.4 -0.6 0.2 2.5 5.9 9.9 9.6 -1 -1.1 -0.1 1 0.6 0.8 1.9 0.7 …

2012 0.892 2012 2.3 -0.3 -0.1 -1.5 -1.6 -1.1 -0.8 3.7 1.7 -0.2 -0.8 3.1 6.6 9 6.8 …

2011 0.942 2011 -1.2 -0.1 -0.2 -2.4 -3.6 -2.7 -0.9 3.8 2.5 0.1 0.7 3.2 2.5 0.2 -1.6 …

2010 0.771 2010 -7.7 -5.3 -3.8 -0.8 0.9 0.9 -0.3 -3.2 -2.4 -1.2 -0.2 -0.2 -1 -0.6 -1 …

2009 1.436 2009 7.9 6.9 7.2 6.4 5.5 6.4 2.1 8 6.2 7 8.9 2.9 -0.7 -1.1 -2.2 …

2008 0.747 2008 0.1 1.1 2.5 2.4 0.5 -0.6 3.2 -3.9 -3.2 -2.9 -3.7 -4.5 -2.8 -2 -3.8 …

2007 0.976 2007 -4.8 -0.9 -0.3 -3.6 -3 -3.8 -3.6 -5.6 -7.3 -5.8 -6 -10.8 -8.8 -2.9 -2.4 …

2006 1.091 2006 -2.7 3.1 6.1 6.1 5.9 10.4 12 0.2 1.6 1.4 -0.6 3.1 6.5 8.4 2.6 …

2005 0.763 2005 -2.8 -1.9 -3.8 -7.9 -5.9 -5 -3.4 4.8 4.2 0.4 1 -0.5 0.6 2.2 -1.1 …

2004 0.732 2004 1.8 5.1 6.9 6.9 0.4 -2.6 -4.8 1.1 -1.6 -4.6 -4.6 -4.1 -2.4 -2.2 -2.1 …

2003 0.675 2003 2.2 0.2 -1.4 -4.6 -3.5 -2.8 -1.8 4.7 8.2 8.6 10 8.4 3.3 5.2 1.5 …

2002 0.83 2002 0.3 2.3 0.2 1.2 1.3 2.7 0.5 1 0.5 0 3 7.7 5.6 4 6.5 …

2001 0.813 2001 1.3 1 0.6 1.6 1.2 1.6 1.9 -4.5 -7.1 -7.7 -8.9 -8.3 -5.4 -3.8 -2.2 …

2000 0.746 2000 8.6 4.2 1.9 4.1 3.3 5.7 8.8 -0.2 0.7 0.8 0.5 0.5 -0.3 0 0.9 …

1999 0.671 1999 -3 -2.5 -2 -2.8 -0.8 0.7 1.1 9 10.4 8 6 4.8 5.5 6.1 5.4 …

1998 0.861 1998 -1.6 -2.5 -4.2 -7.2 -6.1 -5.3 -3.4 2.7 3.7 3 1.5 3 2.2 2.2 -1.1 …

1997 1.383 1997 6.9 2.5 -0.5 -3.3 -1.5 -0.7 0.6 2.7 3.9 5 3.6 1.2 -0.5 -1.1 -0.1 …

1996 1.021 1996 -1.6 -2.5 -4.2 -7.2 -6.1 -5.3 -3.4 2.7 3.7 3 1.5 3 2.2 2.2 -1.1 …



TRW temporary X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 …

2015 1.203 0.79 2015 -3.8 0.2 1.7 1 2 1 2.8 -3.2 -4.2 -2.1 …

2014 1.051 -4.87 2014 -4.9 -7.6 -6.1 -5.2 -6.8 -6.4 -2.8 0.8 1.5 2.7 …

2013 1.706 3.79 2013 2.4 -0.6 0.2 2.5 5.9 9.9 9.6 -1 -1.1 -0.1 …

2012 0.892 -0.24 2012 2.3 -0.3 -0.1 -1.5 -1.6 -1.1 -0.8 3.7 1.7 -0.2 …

2011 0.942 -0.87 2011 -1.2 -0.1 -0.2 -2.4 -3.6 -2.7 -0.9 3.8 2.5 0.1 …

2010 0.771 -1.66 2010 -7.7 -5.3 -3.8 -0.8 0.9 0.9 -0.3 -3.2 -2.4 -1.2 …

2009 1.436 6.07 2009 7.9 6.9 7.2 6.4 5.5 6.4 2.1 8 6.2 7 …

2008 0.747 0.74 2008 0.1 1.1 2.5 2.4 0.5 -0.6 3.2 -3.9 -3.2 -2.9 …

2007 0.976 -2.97 2007 -4.8 -0.9 -0.3 -3.6 -3 -3.8 -3.6 -5.6 -7.3 -5.8 …

2006 1.091 6.26 2006 -2.7 3.1 6.1 6.1 5.9 10.4 12 0.2 1.6 1.4 …

2005 0.763 -3.30 2005 -2.8 -1.9 -3.8 -7.9 -5.9 -5 -3.4 4.8 4.2 0.4 …

2004 0.732 1.86 2004 1.8 5.1 6.9 6.9 0.4 -2.6 -4.8 1.1 -1.6 -4.6 …

2003 0.675 -1.31 2003 2.2 0.2 -1.4 -4.6 -3.5 -2.8 -1.8 4.7 8.2 8.6 …

2002 0.83 1.31 2002 0.3 2.3 0.2 1.2 1.3 2.7 0.5 1 0.5 0 …

2001 0.813 0.49 2001 1.3 1 0.6 1.6 1.2 1.6 1.9 -4.5 -7.1 -7.7 …

2000 0.746 3.97 2000 8.6 4.2 1.9 4.1 3.3 5.7 8.8 -0.2 0.7 0.8 …

1999 0.671 0.39 1999 -3 -2.5 -2 -2.8 -0.8 0.7 1.1 9 10.4 8 …

1998 0.861 -3.71 1998 -1.6 -2.5 -4.2 -7.2 -6.1 -5.3 -3.4 2.7 3.7 3 …

1997 1.383 -0.03 1997 6.9 2.5 -0.5 -3.3 -1.5 -0.7 0.6 2.7 3.9 5 …

… … … … … … … … … … … … … … …

Key arguments

- aggregate_function

'mean', 'median‘ or 'sum'



Key arguments

- previous_year
- boot
- boot_n
- alpha
- remove_insignificant
- cor_method
- subset_years



An example workflow for 
- daily_response()
- daily_response_seascorr()
- monthly_response()
- monthly_response_seascorr()


