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Judgement Covariates

Judgement covariates rank expected responses independently of treatments.
• Moisture or elevation gradients allow simple within-block rankings.
• Baseline measures give reliable pre-treatment ranking information.
• Frost, heat or lodging events guide within-block rankings.
• Weed, insect or disease pressure supports practical plot ordering.
• Spray sequence or timing creates partial treatment ordering.

JACboostR package

R package for judgement-adjusted contrasts
• Start: judgement covariates available, or ranking applied directly to

residuals.
• CRD structure present → apply JACs for CRD analysis.
• Block design present with judgement covariates available.
• Single replication (nt = 1) → rank within blocks only.
• Multiple replications (nt > 1) → are blocks random effects?
• Random blocks → use block × treatment and within-block rankings.
• Fixed blocks → use within-block rankings.
• End: output parallel to Fisher’s and Tukey’s multiple comparisons.

Rank order in design

Judgement covariates create Latin-square–like structure orthogonal to blocks.
• Ranking plots forms additional strata within every block.
• Treatment allocation balances ranks, improving efficiency of contrasts.
• Environmental covariates define meaningful within-block rank groups.
• Order restriction preserves treatment randomisation.
• Outperforms Latin squares even when covariates are weak.

Spring oats example 1935

Figure 1: Baseline covariate (left) and Fumigants allocation (right)

Figure 2: Final yield pairwise comparisons.

Post-experiment adjustment

Judgement covariates rank plots, reducing variation within and between blocks.

• Rank each treatment pair within blocks for unbiased contrasts.
• Estimator remains valid regardless of covariate distributional properties.
• Block jackknife and bootstrap capture contrast variance accurately.
• Judgement-adjusted contrasts never lose efficiency versus least squares.
• Applicable for nt = 1 and nt > 1 block structures.

Future work

• Extend judgement-based ranking to multivariate or combined covariates
• Develop exact inference for JPS estimators
• Refine jackknife–bootstrap variance methods
• Incorporate replicated or partially replicated treatment structures into the

general framework
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