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sautilities Package Basics

= A number of utilities I've developed in 3 years at BLS

= Uses routines and output from Christoph Sax’ seasonal package
e Version 1.9.0

= Routines useful for research, review, and production



Data - Four major components of CPS
unemployment

# create List of UN components

# n3000013 - unemployed males 16-19
# n3000014 - unemployed women 16-19
# n3000025 - unemployed males 206+

# n3000026 - unemployed women 20+

UN_data_list <-
1list(n3000013 = seasonal::import.ts("data/n3000013.dat"),
n3000014 = seasonal::import.ts("data/n3000014.dat"),
n3000025 = seasonal::import.ts("data/n3000025.dat"),
n3000026 = seasonal::import.ts("data/n3000026.dat"))

#

# UN_data_List$n3000013 and

# UN_data_List[[1]] are equivalent
#



Examples

= Select X-11 seasonal filters
» Generate modeling diagnostics
» Generating summaries of regARIMA models from seas objects

= Generate outlier regressors (TC)



Select X-11 Seasonal Filters

= Uses ARIMA model coefficients to select an X-11 seasonal filter that is close to a SEATS adjustment

» Depoutot and Planas (2002)
e Chu, Tiao, and Bell (2012)



Demo: Select Seasonal Filters for Unemployment
Series

UN_seasonal_filter_dp <-
lapply(UN_data_list, function(x)
try(sautilities::optimal_seasonal_filter(x,
use_msr = TRUE)))

UN_seasonal_filter_ctb <-
lapply(UN_data_list, function(x)
try(sautilities: :optimal_seasonal_filter(x,
dp_limits = FALSE, use_msr = TRUE)))

UN_seasonal_matrix <-
cbind(unlist(UN_seasonal_filter_dp),
unlist(UN_seasonal_filter_ctb))

colnames (UN_seasonal_matrix) <- c("dp", "ctb")

UN_seasonal_matrix

## dp ctb

## n3000013 "3x9" "3x15"
## n3000014 "3x9" "3x15"
## n3000025 "3x9" "3x15"
## n3000026 "3x5" "3x9"



Generate Modeling Diagnostic Summary

= Create a matrix with modeling diagnostics from a group of series
» Useful when doing triage on a large number of series

» Similar routines for X-11 seasonal adjustment diagnostics



Demo: Generate Modeling Diagnhostic Summary

UN_auto <-
seasonal::seas(UN_data_list, slidingspans = "",
transform.function = "auto",
forecast.maxlead = 36,
outlier.types = "all",
regression.aictest = NULL,

check.print = c( "pacf", "pacfplot" ))

UN_auto_seas_only <-
Filter(function(x) inherits(x, "seas"), UN_auto)

UN_diag <-
sautilities::all_model_diag_list(UN_auto_seas_only,
add_aicc = TRUE, add_norm = TRUE,
add_auto_out = TRUE, add_spec = TRUE)



Demo: Generate Modeling Diagnhostic Summary

colnames(UN_diag)

## [1] "ARIMA Model" "Number of Reg" "ACF Test"

## [4] "Seasonal (QS)" "Spec Peaks" "AICC"

## [7] "Gearys_a" "a_test" "Kurtosis"

## [10] "Kurtosis_test" "Skewness" "Skewness_test"

## [13] "Number of AutoOut" "Auto Outliers"”

UN_diag

it ARIMA Model Number of Reg

## n3000013 "(0 1 1)(0 1 1)" "1"

## n3000014 "(0 1 1)(0 1 1)" "2"

## n3000025 "(0 2 1)(0 1 1)" "2"

## n3000026 "(3 1 1)(0 1 1)" "3"

## ACF Test

## n3000013 "fail: sigacf(3); sigpacf(3)"

## n3000014 "pass"

## n3000025 "fail: nLBQsig > 8; nBPQsig > 8; sigacf(3); sigacf(4); sigpacf(3); sigpacf(4)"
## n3000026 "fail: nLBQsig > 8; nBPQsig > 8; sigacf(3); sigpacf(3); sigpacf(24)"

it Seasonal (QS) Spec Peaks AICC Gearys_a a_test Kurtosis
## n3000013 "pass" "pass" "5258.00968446803" "0.7643" "pass" "3.8153"
## n3000014 "pass" "pass" "5187.67980255704" "0.7843" "pass" "3.1719"
## n3000025 "fail: ori" "pass"” "5788.67458220834" "0.7947" "pass" "2.8863"
## n3000026 "fail: ori” "pass" "5751.74037740195" "0.7868" "pass" "3.3268"
## Kurtosis_test Skewness Skewness_test Number of AutoOut

## n3000013 "pass" "0.2437" ‘"pass" "1t

## n3000014 "pass"” "-0.0683" "pass" "2

## n3000025 "pass" "-0.014" "pass" "2

## n3000026 "pass" "0.0012" ‘"pass" "3"

it Auto Outliers

## n3000013 "TC2020.Apr"

## n3000014 "TC2020.Apr TC2020.Dec"

## n3000025 "TC2020.Mar LS2020.Apr"

## n3000026 "LS2020.Mar TC2020.Apr LS2020.May"



Generate ARIMA model summaries

» Generate summaries of ARIMA model coefficients and t-statistics
= Output as a matrix

» Can be easily saved to Excel files



Demo: Generate ARIMA model summaries

UN_regarima_model <-
lapply(UN_auto_seas_only, function(x)
try(sautilities::get_regarima_estimates_matrix(x,
add_diff = TRUE)))

UN_regarima_model$n3000013

it Coefficient Std_Err  T-value
## TC2020.Apr 3.967982e+05 4.465745e+04 8.885376
## Nonseasonal_Diff 1.000000e+00 0.000000e+00 0O.000000
## Seasonal_Diff 1.000000e+00 0.000000e+00 ©.000000

## MA_Nonseasonal_01_01 4.626381e-01 5.918296e-02 7.817084
## MA_Seasonal_12_12 7.757293e-01 4.910710e-02 15.796681

UN_regarima_model$n3000025

## Coefficient Std_Err T-value
## TC2020.Mar 0.2336511 0.03728502 6.266623
## LS2020.Apr 1.2374975 0.04134599 29.930291
## Nonseasonal_Diff 2.0000000 0.00000000 ©0.000000
## Seasonal_Diff 1.0000000 0.00000000 ©O.000000

## MA_Nonseasonal_01_01 ©.8792121 0.03265096 26.927601
## MA_Seasonal_12_12 0.9468362 0.03769973 25.115199



Generate outlier regressors

= Three routines to generate outlier regressors
e gen_ao_outlier_ts
e gen_Is_outlier_ts
e gen_tc_outlier_ts
= Why do this when X-13 generates them for you!?

e Use same outliers in other modeling routines

e Only way to specify TCs with different decay rates



Demo: Adding TC Regressors as
Regressors

start_reg <- c(2003, 1)
end_reg <- c(2030,12)
tc_2020_apr_p9 <-
sautilities::gen_tc_outlier_ts(c(2020,4), start_reg, end_reg,
tc_alpha = 0.9)
tc_2020_apr_p7 <-
sautilities::gen_tc_outlier_ts(c(2020,4), start_reg, end_reg,

tc_alpha = 0.7)

tc_2020_apr_p5 <-
sautilities::gen_tc_outlier_ts(c(2020,4), start_reg, end_reg,
tc_alpha = 0.5)

User Defined



Demo: Adding TC Regressors as
Regressors

n3000013_mts <-

cbind(UN_data_list$n3000013,
UN_data_list$n3000013,
UN_data_list$n3000013)

n3000013_final_seas_tc <-

seasonal::seas(x = n3000013_mts,

regression.usertype = c("1s"),
transform.function = "none",
regression.variables = c("1s2008.may", "1s2021.Apr"),
arima.model = "(0 1 1)(0 1 1)",
estimate.exact = "arma", estimate.maxiter = 10000,
forecast.maxlead = 60,
check.print = c("none", "+acf", "+acfplot",
"+normalitytest"),
seats.save = c("s14", "mdc"),
regression.aictest = NULL,
outlier = NULL,
list = list(
list(xreg = tc_2020_apr_p9),
list(xreg = tc_2020_apr_p7),
list(xreg = tc_2020_apr_p5)))

User Defined



Demo: Adding TC Regressors as User Defined
Regressors

names(n3000013_final_seas_tc)[1:3] <-
c("n3000013_p9", "n3000013_p7", "n3000013_p5")

n3000013_tc_AICC <-
as.numeric(c(seasonal: :udg(n3000013_final_seas_tc$n3000013_p9, "aicc"),
seasonal: :udg(n3000013_final_seas_tc$n3000013_p7, "aicc"),
seasonal: :udg(n3000013_final_seas_tc$n3000013_p5, "aicc")))
n3000013_tc_AICC

## [1] 5243.561 5241.824 5256.076



Wrapping up

» Other routines of interest

e Save seas objects to external files

Save seas objects as X-13 specs

R version of TERROR

Generate outlier critical value as defined in Ljung (1993)

Extract specific diagnostics, model components, etc.

» Current version is saved in GitHub

e bcmonsell/lpackages
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