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Pearson’s correlation

Spearman’s correlation

Measuring the strength of Linear relationship between forecast and observation

It is much less sensitive to extremes!
Based on the ranked values for each variable rather than the raw data.
Measuring non-Linear relationship. 

Motivation
The correlation coefficient is a popular skill score for the deterministic forecast system.



X Y

0.4229 0

0.0942 0

0.5985 1

0.4709 1

0.6959 0

0.6999 1

0.6385 1

0.0336 0

0.0688 1

0.3196 0

Forecast 
Probability Rain

0.4229 No

0.0942 No

0.5985 Yes

0.4709 Yes

0.6959 No

0.6999 Yes

0.6385 Yes

0.0336 No

0.0688 Yes

0.3196 No

Can we still calculate Correlation coefficient for this case??

What 
if…

Motivation



• Most of the existing skill scores for probabilistic forecasts focusing either 
on the mean squared error in probabilistic space (Brier score) or degree 
of correspondence between issued forecast probabilities and relative 
observed frequencies (reliability diagrams) or the degree of correct 
probabilistic discrimination in a set of forecasts (ROC). 

• Proposing Correlation-Based Skill Scores for Probabilistic Forecasts.

Goal



   = mean of Y for individuals scoring o on X.
   = mean of Y for individuals scoring 1 on X.
 

Sdy = the standard deviation of the continuous data.

px = proportion of samples in group 0.

qx = proportion of samples in group 1. Significance Testing

Point biserial correlation
X and Y, where Y is in interval or ratio scale with normal distribution while X is a naturally dichotomous variable. 

If X is a artificially occurring dichotomous variable

Biserial correlation
The biserial correlation coefficient can also be computed from the point-biserial correlation coefficient 

Forecast Rain<33%le

0.4229 No

0.0942 No

0.5985 Yes

0.4709 Yes

0.6959 No

0.6999 Yes

0.6385 Yes

0.0336 No

0.0688 Yes

0.3196 No

λ is the ordinate (height) of standardized normal 
distribution 

Forecast 
Probability Rain

0.4229 No

0.0942 No

0.5985 Yes

0.4709 Yes

0.6959 No

0.6999 Yes

0.6385 Yes

0.0336 No

0.0688 Yes

0.3196 No



Is it a very “new” in climate field?

Mostly used for “teleconnection” study but not for forecast verification



Case study: Measuring Probabilistic Seasonal forecast for 
Indian Monsoon 

Variable: Precipitation
Season: Jun-Jul-Aug-Sep
forecast at: May
Period:1982 to 2010
GCM: GFDL-CM2p5-FLOR-B01
Method: Counting member

Brier Score



 Point Biserial correlation
Area Average (~ACC)

Significance level of 95%



Future Direction
Relationship with Brier Score/ Brier Skill Score

Application: to choose “good models”

Yajuan et al,2015

“The models with CCs 
greater than 0.5 and RMSEs 
less than 0.37 are selected 
to pro-duce the “best model 
ensemble”…”



� Correlation coefficient can be used for the probabilistic forecast.

� Point-biserial for naturally dichotomous (yes/No), Biserial for artificial dichotomous (threshold-based 
category). 

� Statistical significance test is an advantage.

� No needs for any refence forecast (climatology) to create “skill score”.

� Simple to communicate to the user community.

� This score can use with Brier Skill Score to choose the “good model”.

Concluding Remark

Thank you!

Any Questions?


