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INTRODUCTION RESULTS

« Cost effectiveness analysis aims to find monetarily

efﬂClent medlcal InterventhnS, and effICIenCy |S Often ° ° Favors Control Favors Treatment ° Favors Control Favors Treatment
Vlsuallzed Wlth acceptability curves Packa e Tutorial Varled Sample Slze Inconclusive, Favors Control Inconclusive, Favors Treatment Varled NUII Interval Inconclusive, Favors Control Inconclusive, Favors Treatment
 These curves depict some function of a given effectiveness 9 s neonclusive souaen reondstve
metric for various budget constraints. A basic use case of the package only requires four function N = 100 Null Interval Width: 10
« Common metrics for comparing two treatments include the calls! The user prepares the data, constructs confidence 1.00- At our smallest 1.00-
incremental cost-effectiveness ratio and the net monetary intervals for the incremental net monetary benefit, uses those sample size, we see With narrower null
benefit, which considers the finite nature of the budget. results to generate second-generation p-values, and then S0 mostly inconclusive 2O interval widths, the
« Previous works use a bootstrapped p-value as the function creates the plot. S g e results and never see S o e p-values stay firmly
of the effectiveness metric, which often confounds effect B a preference for the . in the bottom half of
size and precision,. #install and load packages " 025- treatment under the " oas- the domain, and we
. Th d- ti _val | the standard library(devtools . m g i ’ .

e second-generation p-value, replaces the standar install_github(repo = "ashleymullan/visegen” - given willingness to . 0 not see a region
point null hypothesis with an interval null hypothesis to library(visegen : pa - - - pay. T p - - - of equivalence.
allow a more intuitive interpretation, the proportion of % (Willingness to Pay) A (Willingness to Pay)
hypotheses belonging to the null interval. #working example |

. V?I)ues closeto 0 gr 1gim ly a preference for one treatment df <= prep_data(A, Y, Z N =59 Null Interval Width: 90
ply ap ) ) ) cis <- ci_nmb(df, lambdas 1.00 - 1.00 -
over elmother, and tr?g céegree of inconclusiveness increases pvals <- compute_2gp(null_scale, lambdas, As sample size Increasing the width
as values appI’OE.lC 9. - | e nuﬁ:lzzizer_bounds, cis$upper_bounds N 0.75 - grows, we start to S 07e of the null interval
* Second-generation acceptability curves use this method to plot_cop o lomar bounds. etssupper._bounds 5 gain more intuition 5 allows the p-values to
draw co.n.clusmns about treatment optimality rather than o vals) ’ - ’ fj | as the region of f | span the full possible
the traditional p-value. 0.25- inconclusiveness 0.25- range and we begin
. . disappears. to see a region of
Simulation Setup 0.00- 0.00- equi
! I . . . . , . i i quivalence.
0 25 50 75 100 0 25 50 75 100
M ET H O D S For both StUdleS, we SpeCIfy the fO”OWlng A (Willingness to Pay) A (Willingness to Pay)
« Benefit: Z ~ Normal(50 + 4 X Treatment, 92) N = 50000 Null Interval Width: 150
We demonstrate properties of the second-generation « Cost: Y ~Normal(100 + 160 X Treatment, 102) 1.00- p o 1.00-
acceptability curve using simulated data. Specifically, we «  Willingness to Pay: A € [0,100] Sample Slz€ grows .
] . _ 0.75 - |arge enough, we 0.75 1 As the width of the
explore how different sample sizes and null interval lengths > > I | q
. : . . eventually start to o null interval expands,
affect the shape of the second-generation curve and the For Study 1, we fix the null interval to have width 90 and Q 0.50- see a small region of Q 050 so does the region of
practical conclusions the curves imply. vary the sample size to consider N € {1000, 5000, 25000}. - equivalence between - fqulvalence between
, . treatment groups. reatments.
The effectiveness metric under consideration is the For Study 2, we fix the sample size N = 5000 and vary the 0004 0.00-
incremental net monetary benefit (INMB), computed for two null interval to be be scaled by factors of {0.05, 0.45, 0.75}, 0 5 50 75 100 0 25 50 75 100
competing treatments A, and A;. We represent the limit of yielding null interval widths of {10, 90, 150}. - (Wilingness fo Pay) - (Wilingness fo Pay)

available resources as 4, the mean of treatment effect Z for
group A; as a;, and the mean of cost Y for group A4; as f;.
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The second-generation p-value ps is computed using Blume's

formula, (2018), where H, represents the null interval and * The clear dgpiction of incqnclusiye and equivalent results * As samPIe size grows, we eyentually gain the precision to cover 1. Blume,_ J. D., Greevy, R. A., Welty, V.
I the confidence interval for the INMB. that a practitioner can achieve with second-generation all possible second-generation p-values. F., Smith, J. R., & Dupont, W. D. Sean f
C . . : . . . . . . can for
curves is not possible using first-generation curves, so » As the null interval gets wider, we again start to cover all (2019). An Introduction to Second- poster!
Il N Hy 11| the seponc!-generation version may be advantageous possible second-generation p-values (demonstrating regions of Generation p-Values. The American
ps = X x{ , 1} especially in the pilot study phase, where not much is optimality, inconclusiveness, and equivalence) but begin to see Statistician, 73(supl), 157-167.
lc] 2|Ho known about treatment benefits. more prominent regions of equivalence between treatments. https://doi.org/10.1080/00031305.2018
» , , « The shape of a second-generation accessibility curve  Limitations of the second-generation acceptability curve 1537893

~ddiemlly, vie prenile 2 fireely avallaple varies noticeably over the range of possible budget include a lack of a simple way to depict the numerical degree 2. Blume, J. D., D’Agostino McGowan, L.,

R package to compute second-generation constraints with sample size and with the width of the of inconclusiveness. Dupont, W. D., & Greevy, R. A. (2018). Scan for
prElLES ol given ez gpd SITEEE visegen null interval. « Future functionality for the vi segen package may include Second-generation P-values: Improved package!
second-generation acceptability curves. « Only one range of willingness to pay (limit of available options to visually compare first and second-generation rigor, reproducibility, & transparency in
The curves .returned by the package are resources) was considered, but some scenarios may have acceptability curve conclusions and adding other statistical analyses. PLOS ONE, 13(3).
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be further customized for a user’s needs.

especially in situations with lower sample size. such as the overlapping method. 88299
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