
splp

This vignette presents some of the basic uses of splp through several examples with Arezki, Ramey, and Sheng
(QJE 2017) and Acemoglu, Naidu, Restrepo, and Robinson (2019 JPE). First, load in the data (downloaded
from their replication pages) and transform it into a panel.

data(ars)
# Filter out observations which do not have an oil news shock (sizerealistic) and which do not have an observation on the current account.
ars <- ars[!is.na(ars$sizerealistic) & !is.na(ars$ca),]
# Set panel identifiers
ars <- fixest::panel(ars, panel.id = c("ifscode", "year"))

data(anrr)
# Preserve the ANRR data for a democracy IRF at the bottom.
anrr <- fixest::panel(anrr, panel.id = c("wbcode2", "year"))

The panel is unbalanced:

#Number of countries
length(unique(ars$ifscode))
#> [1] 180
#Number of time periods
length(unique(ars$year))
#> [1] 53

Next, we define the regression formula using fixest notation. Our desired IRF comes from

Current Account
GDP i,t+h

= αi + Tt + βh × Oil News Shocki,t + εi,t+h,

where αi is a country fixed effect and Tt is a time fixed effect. Say that the maximum horizon is H = 20.
Then we define the regression formula as

reg_formula <- f(ca,0:20) ~ sizerealistic | ifscode + year

Now, suppose we want to look at smoothed IRFs for polynomials of order 1 and 2 with 1000 bootstraps each.
We set r = c(1,2) in the function call. Note that this isn’t important and we could have simply set r = 2.
Then we could run the following code.

t1 <- Sys.time()
splp_obj <- splp(reg_formula, r = c(1,2),

paneldf = ars, type = "splp", targetvar = "sizerealistic",boots = 1000)
t2 <- Sys.time()

This returns a list with the regular local projection, info about the specification, and a list of smooth local
projections. We can call the smoothed IRFs for each from, for example, the following code.
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## Plot of PLP estimator
splp_obj$plp$regplot
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## Plot of order 1 splp estimator. To get the second order, we would call splp_obj$splp$order_1$plot
splp_obj$splp$order_1$plot
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## Plot of both on top of each other.
splp_obj$splp$order_1$comp_plot
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We can also access the IRFs as a dataframe.

## IRF for PLP
splp_obj$plp$regcoefdf
#> horizon cil cih IRF
#> 1 0 -0.0094595808 -0.0031086512 -0.006284116
#> 2 1 -0.0079993224 -0.0014254130 -0.004712368
#> 3 2 -0.0053530203 0.0001573323 -0.002597844
#> 4 3 0.0063637842 0.0104015284 0.008382656
#> 5 4 0.0026783344 0.0047976920 0.003738013
#> 6 5 0.0002810964 0.0023161759 0.001298636
#> 7 6 0.0067410644 0.0080573736 0.007399219
#> 8 7 0.0079786525 0.0094872223 0.008732937
#> 9 8 0.0119326580 0.0138509475 0.012891803
#> 10 9 0.0133480271 0.0159703216 0.014659174
#> 11 10 0.0116001918 0.0134276061 0.012513899
#> 12 11 0.0086694337 0.0103074121 0.009488423
#> 13 12 0.0053305777 0.0076749189 0.006502748
#> 14 13 0.0102351627 0.0123959412 0.011315552
#> 15 14 0.0058634315 0.0074164688 0.006639950
#> 16 15 0.0020170855 0.0031689802 0.002593033
#> 17 16 0.0034530045 0.0039863489 0.003719677
#> 18 17 0.0024652166 0.0033803028 0.002922760
#> 19 18 0.0047360481 0.0053959519 0.005066000
#> 20 19 -0.0046148010 -0.0038416600 -0.004228231
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#> 21 20 -0.0046806454 -0.0028526538 -0.003766650
## IRF for second order splp estimator
splp_obj$splp$order_2$irf
#> Key: <horizon>
#> horizon cil cih IRF
#> <int> <num> <num> <num>
#> 1: 0 -0.0095974577 -0.0038671517 -0.0069387962
#> 2: 1 -0.0063605812 -0.0005399470 -0.0033181398
#> 3: 2 -0.0032729064 0.0022081047 -0.0002342101
#> 4: 3 -0.0001872794 0.0039440706 0.0021713698
#> 5: 4 0.0030941232 0.0049310156 0.0039266604
#> 6: 5 0.0048013383 0.0071029099 0.0055192315
#> 7: 6 0.0064271567 0.0094347839 0.0074355871
#> 8: 7 0.0087111479 0.0108053074 0.0096061208
#> 9: 8 0.0105900071 0.0117227392 0.0114711318
#> 10: 9 0.0112345367 0.0125839490 0.0123917289
#> 11: 10 0.0111359781 0.0124575061 0.0121175187
#> 12: 11 0.0103066385 0.0115174665 0.0109374694
#> 13: 12 0.0089150350 0.0101956198 0.0093779292
#> 14: 13 0.0073864597 0.0086660509 0.0077958924
#> 15: 14 0.0059903695 0.0070626395 0.0063134456
#> 16: 15 0.0048298614 0.0055997450 0.0050467197
#> 17: 16 0.0037453492 0.0043033030 0.0040066168
#> 18: 17 0.0022588758 0.0031002253 0.0029036757
#> 19: 18 0.0005497122 0.0014198319 0.0012896808
#> 20: 19 -0.0016160144 -0.0008577076 -0.0011288494
#> 21: 20 -0.0051386339 -0.0030267513 -0.0043654882
#> horizon cil cih IRF

Within the list, one can also access the original estimates for each horizon of the PLP estimator as well as
the matrices, penalty parameters, and so on for the splp estimator.

t2 - t1
#> Time difference of 39.87452 secs

One may also be interested in a number of other different operations. Because the code is a wrapper for
fixest, we can do anything permissible in that notation as long as it isn’t too computationally expensive. For
example, we can add regional fixed effects:

reg_formula2 <- f(ca,0:20) ~ sizerealistic | ifscode + year + region_weo

Or we can cluster by region instead by setting clustervar = region_weo in the function call.

splp_obj2 <- splp(reg_formula2, r = c(1),
paneldf = ars, type = "splp", targetvar = "sizerealistic",boots = 1000,clustervar = "region_weo")

splp_obj2$splp$order_1$comp_plot
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In this case, it’s really not very different, but that’s application-specific. We could also use instrumental
variables. This isn’t very theoretically sensible, but let’s say we wanted to estimate the effect of wildcat
drilling on the current account using the oil shock as an instrument while controlling for the exchange rate.

reg_formula3 <- f(ca,0:20) ~ lreer_ins | ifscode + year | lnwildcat ~ sizerealistic

splp_obj_iv <- splp(reg_formula3, r = 2,
paneldf = ars, type = "splp", targetvar = "lnwildcat",boots = 0)

splp_obj_iv$splp$order_2$comp_plot
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Super ugly, but the point is that you can do it. Next, we often want cumulative IRFs of the form

yi,t+h − yi,t−1 = αi + Tt + βh × Shocki,t + εi,t+h.

This is easy to do. Let’s do it for consumption

reg_formula4 <- f(lnclcu,0:20) -l(lnclcu) ~ sizerealistic | ifscode + year

splp_obj_cum <- splp(reg_formula4, r = 1,
paneldf = ars, type = "splp", targetvar = "sizerealistic",boots = 0)

splp_obj_cum$splp$order_1$comp_plot
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Note that the function is very fast at calling IRFs alone by simply setting boots = 0. It’s also possible to
manually set the penalty parameter.

As a final example, consider the question of whether democracy causes growth in Acemoglu, Naidu, Restrepo,
and Robinson (2019 JPE). One of their main results (Figure 3) estimates

yi,t+h − yi,t−1 = Tt + βh × Di,t +
p∑

j=1
γh,jyi,t−j + εi,t+h,

where y is log output and D is a democracy transition indicator. See their paper for more details. The below
figures replicate their original analysis and show second and third-order polynomial approximations.

anrr_irf <- splp(f(y,0:30) ~ tdemoc + l(y,1:4) | year,
paneldf = anrr,ci = 0.95,
type = "splp", r = c(2,3), targetvar = "tdemoc",boots = 1000)

#> | | | 0% | | | 1% | |= | 1% | |= | 2% | |== | 2% | |== | 3% | |== | 4% | |=== | 4% | |=== | 5% | |==== | 5% | |==== | 6% | |===== | 6% | |===== | 7% | |===== | 8% | |====== | 8% | |====== | 9% | |======= | 9% | |======= | 10% | |======= | 11% | |======== | 11% | |======== | 12% | |========= | 12% | |========= | 13% | |========= | 14% | |========== | 14% | |========== | 15% | |=========== | 15% | |=========== | 16% | |============ | 16% | |============ | 17% | |============ | 18% | |============= | 18% | |============= | 19% | |============== | 19% | |============== | 20% | |============== | 21% | |=============== | 21% | |=============== | 22% | |================ | 22% | |================ | 23% | |================ | 24% | |================= | 24% | |================= | 25% | |================== | 25% | |================== | 26% | |=================== | 26% | |=================== | 27% | |=================== | 28% | |==================== | 28% | |==================== | 29% | |===================== | 29% | |===================== | 30% | |===================== | 31% | |====================== | 31% | |====================== | 32% | |======================= | 32% | |======================= | 33% | |======================= | 34% | |======================== | 34% | |======================== | 35% | |========================= | 35% | |========================= | 36% | |========================== | 36% | |========================== | 37% | |========================== | 38% | |=========================== | 38% | |=========================== | 39% | |============================ | 39% | |============================ | 40% | |============================ | 41% | |============================= | 41% | |============================= | 42% | |============================== | 42% | |============================== | 43% | |============================== | 44% | |=============================== | 44% | |=============================== | 45% | |================================ | 45% | |================================ | 46% | |================================= | 46% | |================================= | 47% | |================================= | 48% | |================================== | 48% | |================================== | 49% | |=================================== | 49% | |=================================== | 50% | |=================================== | 51% | |==================================== | 51% | |==================================== | 52% | |===================================== | 52% | |===================================== | 53% | |===================================== | 54% | |====================================== | 54% | |====================================== | 55% | |======================================= | 55% | |======================================= | 56% | |======================================== | 56% | |======================================== | 57% | |======================================== | 58% | |========================================= | 58% | |========================================= | 59% | |========================================== | 59% | |========================================== | 60% | |========================================== | 61% | |=========================================== | 61% | |=========================================== | 62% | |============================================ | 62% | |============================================ | 63% | |============================================ | 64% | |============================================= | 64% | |============================================= | 65% | |============================================== | 65% | |============================================== | 66% | |=============================================== | 66% | |=============================================== | 67% | |=============================================== | 68% | |================================================ | 68% | |================================================ | 69% | |================================================= | 69% | |================================================= | 70% | |================================================= | 71% | |================================================== | 71% | |================================================== | 72% | |=================================================== | 72% | |=================================================== | 73% | |=================================================== | 74% | |==================================================== | 74% | |==================================================== | 75% | |===================================================== | 75% | |===================================================== | 76% | |====================================================== | 76% | |====================================================== | 77% | |====================================================== | 78% | |======================================================= | 78% | |======================================================= | 79% | |======================================================== | 79% | |======================================================== | 80% | |======================================================== | 81% | |========================================================= | 81% | |========================================================= | 82% | |========================================================== | 82% | |========================================================== | 83% | |========================================================== | 84% | |=========================================================== | 84% | |=========================================================== | 85% | |============================================================ | 85% | |============================================================ | 86% | |============================================================= | 86% | |============================================================= | 87% | |============================================================= | 88% | |============================================================== | 88% | |============================================================== | 89% | |=============================================================== | 89% | |=============================================================== | 90% | |=============================================================== | 91% | |================================================================ | 91% | |================================================================ | 92% | |================================================================= | 92% | |================================================================= | 93% | |================================================================= | 94% | |================================================================== | 94% | |================================================================== | 95% | |=================================================================== | 95% | |=================================================================== | 96% | |==================================================================== | 96% | |==================================================================== | 97% | |==================================================================== | 98% | |===================================================================== | 98% | |===================================================================== | 99% | |======================================================================| 99% | |======================================================================| 100% | | | 0% | | | 1% | |= | 1% | |= | 2% | |== | 2% | |== | 3% | |== | 4% | |=== | 4% | |=== | 5% | |==== | 5% | |==== | 6% | |===== | 6% | |===== | 7% | |===== | 8% | |====== | 8% | |====== | 9% | |======= | 9% | |======= | 10% | |======= | 11% | |======== | 11% | |======== | 12% | |========= | 12% | |========= | 13% | |========= | 14% | |========== | 14% | |========== | 15% | |=========== | 15% | |=========== | 16% | |============ | 16% | |============ | 17% | |============ | 18% | |============= | 18% | |============= | 19% | |============== | 19% | |============== | 20% | |============== | 21% | |=============== | 21% | |=============== | 22% | |================ | 22% | |================ | 23% | |================ | 24% | |================= | 24% | |================= | 25% | |================== | 25% | |================== | 26% | |=================== | 26% | |=================== | 27% | |=================== | 28% | |==================== | 28% | |==================== | 29% | |===================== | 29% | |===================== | 30% | |===================== | 31% | |====================== | 31% | |====================== | 32% | |======================= | 32% | |======================= | 33% | |======================= | 34% | |======================== | 34% | |======================== | 35% | |========================= | 35% | |========================= | 36% | |========================== | 36% | |========================== | 37% | |========================== | 38% | |=========================== | 38% | |=========================== | 39% | |============================ | 39% | |============================ | 40% | |============================ | 41% | |============================= | 41% | |============================= | 42% | |============================== | 42% | |============================== | 43% | |============================== | 44% | |=============================== | 44% | |=============================== | 45% | |================================ | 45% | |================================ | 46% | |================================= | 46% | |================================= | 47% | |================================= | 48% | |================================== | 48% | |================================== | 49% | |=================================== | 49% | |=================================== | 50% | |=================================== | 51% | |==================================== | 51% | |==================================== | 52% | |===================================== | 52% | |===================================== | 53% | |===================================== | 54% | |====================================== | 54% | |====================================== | 55% | |======================================= | 55% | |======================================= | 56% | |======================================== | 56% | |======================================== | 57% | |======================================== | 58% | |========================================= | 58% | |========================================= | 59% | |========================================== | 59% | |========================================== | 60% | |========================================== | 61% | |=========================================== | 61% | |=========================================== | 62% | |============================================ | 62% | |============================================ | 63% | |============================================ | 64% | |============================================= | 64% | |============================================= | 65% | |============================================== | 65% | |============================================== | 66% | |=============================================== | 66% | |=============================================== | 67% | |=============================================== | 68% | |================================================ | 68% | |================================================ | 69% | |================================================= | 69% | |================================================= | 70% | |================================================= | 71% | |================================================== | 71% | |================================================== | 72% | |=================================================== | 72% | |=================================================== | 73% | |=================================================== | 74% | |==================================================== | 74% | |==================================================== | 75% | |===================================================== | 75% | |===================================================== | 76% | |====================================================== | 76% | |====================================================== | 77% | |====================================================== | 78% | |======================================================= | 78% | |======================================================= | 79% | |======================================================== | 79% | |======================================================== | 80% | |======================================================== | 81% | |========================================================= | 81% | |========================================================= | 82% | |========================================================== | 82% | |========================================================== | 83% | |========================================================== | 84% | |=========================================================== | 84% | |=========================================================== | 85% | |============================================================ | 85% | |============================================================ | 86% | |============================================================= | 86% | |============================================================= | 87% | |============================================================= | 88% | |============================================================== | 88% | |============================================================== | 89% | |=============================================================== | 89% | |=============================================================== | 90% | |=============================================================== | 91% | |================================================================ | 91% | |================================================================ | 92% | |================================================================= | 92% | |================================================================= | 93% | |================================================================= | 94% | |================================================================== | 94% | |================================================================== | 95% | |=================================================================== | 95% | |=================================================================== | 96% | |==================================================================== | 96% | |==================================================================== | 97% | |==================================================================== | 98% | |===================================================================== | 98% | |===================================================================== | 99% | |======================================================================| 99% | |======================================================================| 100%

anrr_irf$splp$order_2$comp_plot
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anrr_irf$splp$order_3$comp_plot
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