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The study explores the serial nature of weekly RG-score values for a 

single individual over the period of one year. Events in the transition 

table are weighted by their corresponding change-in-value, thereby 

maximizing measurement precision and model accuracy. 

 

 

 

To obtain a Markov model of weekly change in 

serial RG-score for an individual, for each trial 

(week) the RG-score is indicated as being lower 

at time i+1 vs. time i, or as being unchanged or 

greater at time i+1 vs. time i. An unweighted 

analysis contrasts relative change in RG-score 

(lower vs. unchanged/higher) over successive 

days, while a weighted analysis weights every 

entry in the transition table by the absolute value 

of the corresponding change in RG-score (any 

entries having a weight of zero are omitted from 

analysis).
1,2

  

A plot of weekly RG-score for a single 

individual recorded over a one year period
3
, 

analyzed herein, is presented in Figure 1. 

 

Unweighted Analysis 

The RG-score series was first analyzed via unit-

weighted Markov analysis by using ODA to test 

the exploratory hypothesis that data fell into one 

or the other diagonal.
4
 The solution indicated 

nonstationarity, with a lower RG-score at ti pre-

dicting a higher RG-score at ti+1, and vice versa. 

Table 1 is the resulting confusion matrix. The 

model yielded 67.86% specificity in classifying 

Down weeks, and 73.91% sensitivity in classify-

ing Not Down weeks (p<0.0048), reflecting a 

moderate degree of predictive accuracy (ESS= 

41.77; 0=chance; 100=perfect prediction).
5
 The 

model performance was stable in leave-one-out 

(LOO) jackknife analysis (p<0.0033). 

Table 1: Confusion Table for Unweighted 

Markov Model of Weekly Change in RG-Score 

                           Predicted 

  Actual        Down     Not Down 

  Down             19                9       

  Not Down        6              17 
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Weighted Analysis 

Next, every event in the transition table was 

weighted by the absolute value of the difference 

in RG-score between the index (ti+1) vs. prior (ti) 

week. All weights were positive, so the sample 

was not reduced by eliminating pairs of weeks 

having a difference score of 0. The resulting 

ODA model indicated nonstationarity, yielding 

the identical transition table (Table 1). For the 

weighted model, weighted sensitivity for Down 

(68.76%) and for Not Down (86.81%) exceeded 

unit-weighted findings: the resulting weighted 

ESS of 55.57 indicates a statistically significant 

(p<0.0006), relatively strong effect.
6
 

Discussion 

Optimal unweighted Markov analysis 

revealed that the weekly RG-score data studied 

presently zig-zag up and down across sequential 

weeks. Weighted results reveal that measuring 

and accounting for the numerical “velocity” 

(i.e., magnitude) at which the zigs and zags 

occur has a significant impact on the success 

which the model achieves (i.e., weighted ESS 

returned by the model). 

It is known that a high or variable speed 

(i.e., the magnitude of week-over-week change) 

combined with frequent course changes (i.e., up 

vs. down) by vessels (i.e., data) in a War Zone 

(i.e., analysis) make the task of hitting the target 

(i.e., obtaining accurate models) more difficult 

for torpedoes which are fired from submarines 

(i.e., algorithms executed on computers).
7
 

Planned forthcoming analyses will study 

the types of torpedo (i.e., alternative measures 

of academic productivity) which yield greatest 

success (i.e., weighted ESS) in hitting the target 

(i.e., explaining the course of the RG-score). 
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