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Table 1. Legacy dates from S3 and S4 site
Code 1 (Model 1)
Code 2 (Model 2)
Code 3 (Combine Boundaries Model 1)[footnoteRef:1] [1:  Import Prior for Boundaries from Model 1] 

Code 4 (Combine Boundaries Model 2)[footnoteRef:2] [2:  Same as above.] 

Test models:
Code 5 (Model 1, no Outlier Model)
Code 6 (Model 2, no Outlier Model)
Code 7 (P Sequence, Model 2)
Code 7 (Model 1, no order assumed between dates)
Code 8 (Model 2, no order assumed between dates)
Code 9 (Simulation S3, added 4 sim dates)
Code 10 (Simulation S3, added 8 sim dates)
Code 11 (Model 2 + all legacy dates) Code 8 (Model 1, no order assumed between dates
Code 9 (Model 2, no order assumed between dates)
Code 10 (Simulation S3, added 4 sim dates)
Code 11 (Simulation S3, added 8 sim dates)









Table 1: Legacy radiocarbon dates from S3 and S4 sites.Table 1: Legacy radiocarbon dates from S3 and S4 sites.
	Sample No.
	Site
	Layer/ m NAP
	Mmaterial
	δ13C  (‰, v. PDB)

	δ15N  (‰, v. AIR)

	Date (BP)
	±

	Publication

	GrN  6896
	S3
	5,70 m
	cCharcoal
	
	
	5230
	40
	Van der Waals 1977

	GrN 7042
	S3
	6,10 m
	cCharcoal
	
	
	5295
	40
	Van der Waals 1977

	GrN 7044
	S3
	6,05 m
	wWood
	
	
	5310
	50
	Van der Waals 1977

	GrN 7364
	S3
	5,80 m
	cCharcoal
	
	
	5340
	55
	Van der Waals 1977

	GrN 7043
	S3
	5,75 m
	cCharred wood
	
	
	5375
	40
	Van der Waals 1977

	GrA-1536
	S3
	
	collagen
	
	
	5250
	50
	Lanting/Van der Plictht 1999/2000

	GrN-8811
	S3
	
	wWood
	
	
	5255
	40
	Lanting/Van der Plicht 2000Lanting/Van der Plicth 1999/2000

	GrN-8810
	S3
	
	wWood
	
	
	5265
	35
	Lanting/Van der Plicht 2000Lanting/Van der Plicth 1999/2000

	OxA-15608
	S3
	
	cCharred Hordeum vulgare
	-25.3
	
	5267
	35
	Devriendt 2014. p.39; Raemaekers 2015)

	OxA-15612
	S3
	
	cCharred Hordeum vulgare
	-24.7
	
	5269
	37
	Devriendt 2014. p.39; Raemaekers 2015)

	OxA-15610
	S3
	
	cCharred Hordeum vulgare
	-25.1
	
	5278
	36
	Devriendt 2014. p.39; Raemaekers 2015)

	OxA-15609
	S3
	
	cCharred Hordeum vulgare
	-24.2
	
	5334
	35
	Devriendt 2014. p.39; Raemaekers 2015)

	OxA-15611
	S3
	
	cCharred Hordeum vulgare
	-24.8
	
	5358
	34
	Devriendt 2014. p.39; Raemaekers 2015)

	GrA-6488
	S3
	
	cCollagen human
	-22.04
	
	5650
	60
	Devriendt 2014. p.39; Raemaekers 2015)

	Utc- 1046
	S3
	6,10 m
	cCharred food remains
	-26.1
	
	5490
	70
	Devriendt 2014. p.39; Raemaekers 2015)

	GrN-30447 
	S4
	Layer 5 
	seed
	
	
	5390
	70
	Schepers & Woltinge 2020.

	GrA-33953 
	S4
	Layer 5 
	seed
	
	
	5010 
	40
	Schepers & Woltinge 2020.

	GrA-33954 
	S4
	Layer 5 
	seed
	
	
	5350 
	45
	Schepers & Woltinge 2020.

	-35308 
	S4
	Layer 5 
	cCollagen, beaver bone 3387
	
	
	5290
	40
	Schepers & Woltinge 2020.

	GrA-34814 
	S4
	Layer 5 
	cCarbonate, Beaver bone 3387
	
	
	5245
	40
	Schepers & Woltinge 2020.

	GrA-38187
	S4
	Layer 5 
	reed
	
	
	5340
	45
	Schepers & Woltinge 2020.

	GrA-38188
	S4
	Layer 2
	reed
	
	
	5230
	40
	Schepers & Woltinge 2020.

	GrA-38189
	S4
	Layer 2
	rReed
	
	
	5340
	45
	Schepers & Woltinge 2020.




OxCal codes
Code 1 (Model 1)
https://github.com/MeritaDreshaj/Radiocarbon_Chronological-modeling-on-calibration-plateau-2023-3034-/commit/9649f7fc101d6afe15cddd88bdd15b96de07de83

Code 2 (Model 2)
https://github.com/MeritaDreshaj/Radiocarbon_Chronological-modeling-on-calibration-plateau-2023-3034-/commit/14c825cc3539653da5b51828c0aa6f71fb37afb4

Code 3 (Combine boundaries Model 1)
Combine" function is used to combine Boundaries of each Sequence of radiocarbon dates, per site. This function amalgamates posterior density functions provided they give independent insights into the same parameter—in this instance, the commencement and cessation of the Find Layer/Layer 5. The results is a unified and more precise probability range for the start and end of these refuse layers.
https://github.com/MeritaDreshaj/Radiocarbon_Chronological-modeling-on-calibration-plateau-2023-3034-/commit/c5e5499b19c0c16d4867e10197fd5d0971a6b6a0

Code 4 (Combine Boundaries Model 2)
Same as above.
https://github.com/MeritaDreshaj/Radiocarbon_Chronological-modeling-on-calibration-plateau-2023-3034-/commit/cd2f40b8c142427561ba6fa9985ee51d36399af5

TEST MODELS

Code 5 (Model 1 no outlier)
Model 1, without Outlier Analysis, does not assign a probability to each date being an outlier. The aim is to assess the consistency of each date using the Agreement Index. Congruent models typically have Agreement Indices above 60%. The Agreement Indices are not a reliable indicator of model congruency when Outlier Analyses are applied.
https://github.com/MeritaDreshaj/Radiocarbon_Chronological-modeling-on-calibration-plateau-2023-3034-/commit/7423e1a61c33aa9c1674edc00a4ca0f1bb666df9

Code 6 (Model 2, no Outlier Model)
Same as above.
https://github.com/MeritaDreshaj/Radiocarbon_Chronological-modeling-on-calibration-plateau-2023-3034-/commit/1cfac672cb409a1e4597828a99a0ed8afddce986

Code 7 (Model 1, Simple Phased Model) no order assumed between dates
This model assesses the impact of the seriation based on excavators' interpretations of the stratigraphy. Here, we make the assumption that there is no inherent order between dates, enabling the model to compute the most probable ranges autonomously.
https://github.com/MeritaDreshaj/Radiocarbon_Chronological-modeling-on-calibration-plateau-2023-3034-/commit/fd5773ef932920324043fde6ab43accb779dfb40

Code 8 (Model 2, Simple Phased Model) no order assumed between dates
Same as above.
https://github.com/MeritaDreshaj/Radiocarbon_Chronological-modeling-on-calibration-plateau-2023-3034-/commit/abefe7597f4435820da4249097ee261c4cfef090

Code 9 (Simulation S3, added 4 sim dates)
In this model, we examine the impact on the S3 site model if we introduce four additional dates that failed the chemical pretreatment. Notably, there was no notable improvement in precision in this scenario.
https://github.com/MeritaDreshaj/Radiocarbon_Chronological-modeling-on-calibration-plateau-2023-3034-/commit/96f8e91d46f0ed57c56acd30ca49759b93fe99d3

Code 10 (Simulation S3, added 8 sim dates)
Same as above, but with eight simulated dates.
https://github.com/MeritaDreshaj/Radiocarbon_Chronological-modeling-on-calibration-plateau-2023-3034-/commit/fb19b0bab929674123434db08e1bc748a4ed681d

Code 11 (Model 2 + all legacy dates)
In this model, we integrate all available radiocarbon dates, disregarding the selection criteria for sample reliability. The objective is to assess the influence of these dates on the model's outcome.
https://github.com/MeritaDreshaj/Radiocarbon_Chronological-modeling-on-calibration-plateau-2023-3034-/commit/7ed3b64030593563d33a53661f4689f68be80197



Fig 1_SI. Photographs of charred Hordeum vulgare seeds (Leica m-125c coupled to Mc 190HD camera) sampled for radiocarbon dating.
Fig 2_ SI. Photographs of charred Hordeum vulgare seeds (Leica m-125c coupled to Mc 190HD camera) sampled for radiocarbon dating.
Fig 3_SI.  Photographs of charred Hordeum vulgare seeds (Leica m-125c coupled to Mc 190HD camera) sampled for radiocarbon dating.
Fig 4_SI. Photographs of charred Hordeum vulgare seeds (Leica m-125c coupled to Mc 190HD camera) sampled for radiocarbon dating.
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Code 1 (Model 1)
Plot()
 {
  Outlier_Model("General",T(5),U(0,4),"t");
  Sequence(S4)
  {
   Boundary("Start S4 Layer 5");
   Phase("S4 Layer 5")
   {
    Sequence(S4 Column 1)
    {
     Boundary("Start S4 Column 1");
     Sequence("S4 C_1")
     {
      R_Date("GrM-28800", 5380, 27)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-28294", 5317, 24)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-28833", 5330, 30)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-28293", 5349, 27)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-28292", 5348, 27)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-28799", 5348, 27)
      {
       Outlier("General", 0.05);
      };
      Interval("Column 1");
     };
     Boundary("End S4 Column 1");
    };
    Sequence(S4 Column 2)
    {
     Boundary("Start S4 Column 2");
     Sequence("S4 C_2")
     {
      R_Date("GrM-28832", 5350, 30)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-28831", 5365, 30)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-28295", 5338, 16)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-28834", 5340, 30)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-28802", 5366, 27)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-28801", 5387, 27)
      {
       Outlier("General", 0.05);
      };
      Interval("Column 2");
     };
     Boundary("End S4 Column 2");
    };
    Sequence(S4 Column 3)
    {
     Boundary("Start S4 Column 3");
     Sequence("S4 C_3")
     {
      R_Date("GrM-29659", 5306, 27)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-29661", 5332, 27)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-29665", 5327, 29)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-29664", 5321, 27)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-29667", 5307, 29)
      {
       Outlier("General", 0.05);
      };
      Interval("Column 3");
     };
     Boundary("End S4 Column 3");
    };
    Interval("S4 Layer 5");
    Span("Span S4 Layer 5");
    Sum("S4 Layer 5 sum")
    {
    };
   };
   Boundary("End Layer 5");
  };
  Sequence(S3)
  {
   Boundary("Start S3 Find layer");
   Phase("S3 Find layer")
   {
    Sequence("S3 Column 1")
    {
     Boundary("Start S3 Column_1");
     Sequence("S3_C_1")
     {
      R_Date("GrM-27298", 5300, 26)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-27300", 5213, 26)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-27306", 5272, 28)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-27308", 5247, 26)
      {
       Outlier("General", 0.05);
      };
     };
     Boundary("End S3 Column 1");
    };
    Sequence("S3 Column 2")
    {
     Boundary("Start S3 Column 2");
     Sequence("S3 C_2")
     {
      R_Date("GrM-27310", 5329, 26)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-27304", 5326, 26)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-27307", 5235, 28)
      {
       Outlier("General", 0.05);
      };
     };
     Boundary("End S3 Column 2");
    };
    R_Date("GrM-27305", 5297, 26)
    {
     Outlier("General", 0.05);
    };
    Sum("S3 Find Layer sum")
    {
    };
    Interval(" S3 Find Layer Interval ");
    Span("Span S3 Find Layer");
   };
   Boundary("End S3 Find Layer");
  };
 };


Code 2 (Model 2)
Options()
 {
  Resolution=1;
 };
 Plot()
 {
  Outlier_Model("General",T(5),U(0,4),"t");
  Outlier_Model("IA",Prior("Charcoal_Plus"),U(0,3),"t");
  Sequence(S4)
  {
   Boundary("Start S4 Layer 2");
   Phase("S4 Layer 2")
   {
    R_Date("GrA-38188", 5230, 40)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrA-38189", 5340, 45)
    {
     Outlier("General", 0.05);
    };
    Span("Span S4 Layer 2");
    Interval("Interval S4 Layer 2");
    Sum("Sum S4 Layer 2")
    {
    };
   };
   Boundary("End S4 Layer 2");
   Boundary("Hiatus Layers 3 & 4");
   Boundary("Start S4 Layer 5");
   Phase("S4 Layer 5")
   {
    Sequence(S4 Column 1)
    {
     Boundary("Start S4 Column 1");
     Sequence("S4 C_1")
     {
      R_Date("GrM-28800", 5380, 27)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-28294", 5317, 24)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-28833", 5330, 30)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-28293", 5349, 27)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-28292", 5348, 27)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-28799", 5348, 27)
      {
       Outlier("General", 0.05);
      };
      Interval("S4 Column 1 Interval");
     };
     Boundary("End Column 1");
    };
    Sequence(S4 Column 2)
    {
     Boundary("Start S4 Column 2");
     Sequence("S4 C_2")
     {
      R_Date("GrM-28832", 5350, 30)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-28831", 5365, 30)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-28295", 5338, 16)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-28834", 5340, 30)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-28802", 5366, 27)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-28801", 5387, 27)
      {
       Outlier("General", 0.05);
      };
      Interval("S4 Column 2 Interval");
     };
     Boundary("End S4 Column 2");
    };
    Sequence(S4 Column 3)
    {
     Boundary("Start S4 Column 3");
     Sequence("S4 C_3")
     {
      R_Date("GrM-29659", 5306, 27)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-29661", 5332, 27)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-29665", 5327, 29)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-29664", 5321, 27)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-29667", 5307, 29)
      {
       Outlier("General", 0.05);
      };
      Interval("S4 Column 3 Interval");
     };
     Boundary("End S4 Column 3");
    };
    Interval("S4 Layer 5 Interval");
    Span("Span S4 Layer 5");
    Sum("S4 Layer 5 Sum")
    {
    };
   };
   Boundary("End S4 Layer 5");
  };
  Sequence(S3)
  {
   Boundary("Start S3 Find layer");
   Phase("S3 Find layer")
   {
    Sequence("S3 Column 1")
    {
     Boundary("Start S3 Column 1");
     Sequence("S3 C_1")
     {
      R_Date("GrM-27298", 5300, 26)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-27300", 5213, 26)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-27306", 5272, 28)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-27308", 5247, 26)
      {
       Outlier("General", 0.05);
      };
      Interval("S3 Column 1 Interval");
     };
     Boundary("End S3 Column 1");
    };
    Sequence("S3 Column 2")
    {
     Boundary("Start S3 Column 2");
     Sequence("S3 C_2")
     {
      R_Date("GrM-27310", 5329, 26)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-27304", 5326, 26)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-27307", 5235, 28)
      {
       Outlier("General", 0.05);
      };
      Interval("S3 Column 2 Interval");
     };
     Boundary("End S3 Column 2");
    };
    Sequence("S3 Column 4")
    {
     Boundary("Start S3 Column 4");
     Sequence("S3 C_4")
     {
      R_Date("GrN-7042", 5295, 40)
      {
       Outlier("IA", 1);
      };
      R_Date("GrN-7044", 5310, 50)
      {
       Outlier("IA", 1);
      };
      R_Date("GrN-7043", 5375, 40)
      {
       Outlier("IA", 1);
      };
      Interval("S3 Column 4_Interval");
     };
     Boundary("End S3 Column 4");
    };
    R_Date("GrM-27305", 5297, 26)
    {
     Outlier("General", 0.05);
    };
    Sum("S3 Find Layer Sum")
    {
    };
    Interval("S3 Find Layer");
    Span("Span S3 Find Layer");
   };
   Boundary("End S3 Find Layer");
  };
 };

Code 3 (Combine boundaries Model 1)
Options()
 {
  Resolution=1;
 };
 Plot()
 {
  Combine("End S3")
  {
   Date(Prior("End_S3_Column_1",End_S3_Column_1.prior););
   Date(Prior("End_S3_Column_2",End_S3_Column_2.prior););
  };
  Combine("Start S3")
  {
   Date(Prior("Start_S3_Column_1",Start_S3_Column_1.prior););
   Date(Prior("Start_S3_Column_2",Start_S3_Column_2.prior););
  };
  Combine("End S4")
  {
   Date(Prior("End_S4_Column_1",End_S4_Column_1.prior););
   Date(Prior("End_S4_Column_2",End_S4_Column_2.prior););
   Date(Prior("End_S4_Column_3",End_S4_Column_3.prior););
  };
  Combine("Start S4")
  {
   Date(Prior("Start_S4_Column_1",Start_S4_Column_1.prior););
   Date(Prior("Start_S4_Column_2",Start_S4_Column_2.prior););
   Date(Prior("Start_S4_Column_3",Start_S4_Column_3.prior););
  };
 };


Code 4 (Combine Boundaries Model 2)
Options()
 {
  Resolution=1;
 };
 Plot()
 {
  Date(Prior("Start_S4_Layer_2_Model_2",Start_S4_Layer_2_Model_2.prior););
  Date(Prior("End_S4_Layer_2_Model_2",End_S4_Layer_2_Model_2.prior););
  Combine("Start S4 Layer 5")
  {
   Date(Prior("Start_S4_Column_1_Model_2",Start_S4_Column_1_Model_2.prior););
   Prior("Start_S4_Column_2_Model_2",Start_S4_Column_2_Model_2.prior);
   Date(Prior("Start_S4_Column_3_Model_2",Start_S4_Column_3_Model_2.prior););
  };
  Combine("End S4 Layer 5")
  {
   Date(Prior("End_S4_Column_1_Model_2",End_S4_Column_1_Model_2.prior););
   Date(Prior("End_S4_Column_2_Model_2",End_S4_Column_2_Model_2.prior););
   Date(Prior("End_S4_Column_3_Model_2",End_S4_Column_3_Model_1.prior););
  };
  Combine("Start S3 Find Layer")
  {
   Date(Prior("Start_S3_Column_1_Model_2",Start_S3_Column_1_Model_2.prior););
   Date(Prior("Start_S3_Column_2_Model_2",Start_S3_Column_2_Model_2.prior););
   Date(Prior("Start_S3_Column_4_Model_2",Start_S3_Column_4_Model_2.prior););
  };
  Combine("End S3 Find Layer")
  {
   Date(Prior("End_S3_Column_1_Model_2",End_S3_Column_1_Model_2.prior);)
   Date(Prior("End_S3_Column_2_Model_2",End_S3_Column_2_Model_2.prior););
   Date(Prior("End_S3_Column_4_Model_2",End_S3_Column_4_Model_2.prior););
  };
 };



TEST MODELS
Code 5 (Model 1 no outlier)
Options()
 {
  Resolution=1;
 };
 Plot()
 {
  Sequence(S4)
  {
   Boundary("Start S4 Layer 5");
   Phase("S4 Layer 5")
   {
    Sequence(S4 Column 1)
    {
     Boundary("Start S4 Column 1");
     Sequence("S4 C_1")
     {
      R_Date("GrM-28799", 5348, 27)
      {
      };
      R_Date("GrM-28292", 5348, 27)
      {
      };
      R_Date("GrM-28293", 5349, 27)
      {
      };
      R_Date("GrM-28833", 5330, 30)
      {
      };
      R_Date("GrM-28294", 5317, 24)
      {
      };
      R_Date("GrM-28800", 5380, 27)
      {
      };
      Interval("S4 Column 1");
     };
     Boundary("End S4 Column 1");
    };
    Sequence(S4 Column 2)
    {
     Boundary("Start S4 Column 2");
     Sequence("S4 C_2")
     {
      R_Date("GrM-28801", 5387, 27)
      {
      };
      R_Date("GrM-28802", 5366, 27)
      {
      };
      R_Date("GrM-28834", 5340, 30)
      {
      };
      R_Date("GrM-28295", 5338, 16)
      {
      };
      R_Date("GrM-28831", 5365, 30)
      {
      };
      R_Date("GrM-28832", 5350, 30)
      {
      };
      Interval("S4 Column 2");
     };
     Boundary("End S4 Column 2");
    };
    Sequence(S4 Column 3)
    {
     Boundary("Start S4 Column 3");
     Sequence("S4 C_3")
     {
      R_Date("GrM-29667", 5307, 29)
      {
      };
      R_Date("GrM-29664", 5321, 27)
      {
      };
      R_Date("GrM-29665", 5327, 29)
      {
      };
      R_Date("GrM-29661", 5332, 27)
      {
      };
      R_Date("GrM-29659", 5306, 27)
      {
      };
      Interval("S4 Column 3");
     };
     Boundary("End S4 Column 3");
    };
    Interval("S4 Layer 5");
    Span("Span S4");
    Sum("S4 Layer 5 Sum")
    {
    };
   };
   Boundary("End S4");
  };
  Sequence(S3)
  {
   Boundary("Start S3 Find Layer");
   Phase("S3 Find Layer")
   {
    Sequence("S3 Column 1")
    {
     Boundary("Start S3 Column 1");
     Sequence("S3 C_1")
     {
      R_Date("GrM-27308", 5247, 26)
      {
      };
      R_Date("GrM-27306", 5272, 28)
      {
      };
      R_Date("GrM-27300", 5213, 26)
      {
      };
      R_Date("GrM-27298", 5300, 26)
      {
      };
     };
     Boundary("End S3 Column 1");
    };
    Sequence("S3 Column 2")
    {
     Boundary("Start S3 Column 2");
     Sequence("S3 C_2")
     {
      R_Date("GrM-27307", 5235, 28)
      {
      };
      R_Date("GrM-27304", 5326, 26)
      {
      };
      R_Date("GrM-27310", 5329, 26)
      {
      };
     };
     Boundary("End S3 Column 2");
    };
    R_Date("GrM-27305", 5297, 26)
    {
    };
    Interval(" S3 Find Layer Interval");
    Span("Span S3 Find Layer");
    Sum("S3 Find Layer Sum")
    {
    };
   };
   Boundary("End S3 Find Layer");
  };
 };


Code 6 (Model 2, no Outlier Model)
Options()
 {
  Resolution=1;
 };
 Plot()
 {
  Sequence(S4)
  {
   Boundary("Start S4 Layer 2");
   Phase("S4 Layer 2")
   {
    R_Date("GrA-38188", 5230, 40)
    {
    };
    R_Date("GrA-38189", 5340, 45)
    {
    };
    Span("Span S4 Layer 2");
    Interval("Interval S4 Layer 2");
    Sum("Sum S4 Layer 2")
    {
    };
   };
   Boundary("End S4 Layer 2");
   Boundary("Hiatus Layers 3 & 4");
   Boundary("Start S4 Layer 5");
   Phase("S4 Layer 5")
   {
    Sequence(S4 Column 1)
    {
     Boundary("Start S4 Column 1");
     Sequence("S4 C_1")
     {
      R_Date("GrM-28800", 5380, 27)
      {
      };
      R_Date("GrM-28294", 5317, 24)
      {
      };
      R_Date("GrM-28833", 5330, 30)
      {
      };
      R_Date("GrM-28293", 5349, 27)
      {
      };
      R_Date("GrM-28292", 5348, 27)
      {
      };
      R_Date("GrM-28799", 5348, 27)
      {
      };
      Interval("S4 Column 1 Interval");
     };
     Boundary("End Column 1");
    };
    Sequence(S4 Column 2)
    {
     Boundary("Start S4 Column 2");
     Sequence("S4 C_2")
     {
      R_Date("GrM-28832", 5350, 30)
      {
      };
      R_Date("GrM-28831", 5365, 30)
      {
      };
      R_Date("GrM-28295", 5338, 16)
      {
      };
      R_Date("GrM-28834", 5340, 30)
      {
      };
      R_Date("GrM-28802", 5366, 27)
      {
      };
      R_Date("GrM-28801", 5387, 27)
      {
      };
      Interval("S4 Column 2 Interval");
     };
     Boundary("End S4 Column 2");
    };
    Sequence(S4 Column 3)
    {
     Boundary("Start S4 Column 3");
     Sequence("S4 C_3")
     {
      R_Date("GrM-29659", 5306, 27)
      {
      };
      R_Date("GrM-29661", 5332, 27)
      {
      };
      R_Date("GrM-29665", 5327, 29)
      {
      };
      R_Date("GrM-29664", 5321, 27)
      {
      };
      R_Date("GrM-29667", 5307, 29)
      {
      };
      Interval("S4 Column 3 Interval");
     };
     Boundary("End S4 Column 3");
    };
    Interval("S4 Layer 5 Interval");
    Span("Span S4 Layer 5");
    Sum("S4 Layer 5 Sum")
    {
    };
   };
   Boundary("End S4 Layer 5");
  };
  Sequence(S3)
  {
   Boundary("Start S3 Find layer");
   Phase("S3 Find layer")
   {
    Sequence("S3 Column 1")
    {
     Boundary("Start S3 Column 1");
     Sequence("S3 C_1")
     {
      R_Date("GrM-27298", 5300, 26)
      {
      };
      R_Date("GrM-27300", 5213, 26)
      {
      };
      R_Date("GrM-27306", 5272, 28)
      {
      };
      R_Date("GrM-27308", 5247, 26)
      {
      };
      Interval("S3 Column 1 Interval");
     };
     Boundary("End S3 Column 1");
    };
    Sequence("S3 Column 2")
    {
     Boundary("Start S3 Column 2");
     Sequence("S3 C_2")
     {
      R_Date("GrM-27310", 5329, 26)
      {
      };
      R_Date("GrM-27304", 5326, 26)
      {
      };
      R_Date("GrM-27307", 5235, 28)
      {
      };
      Interval("S3 Column 2 Interval");
     };
     Boundary("End S3 Column 2");
    };
    Sequence("S3 Column 4")
    {
     Boundary("Start S3 Column 4");
     Sequence("S3 C_4")
     {
      R_Date("GrN-7042", 5295, 40)
      {
      };
      R_Date("GrN-7044", 5310, 50)
      {
      };
      R_Date("GrN-7043", 5375, 40)
      {
      };
      Interval("S3 Column 4_Interval");
     };
     Boundary("End S3 Column 4");
    };
    R_Date("GrM-27305", 5297, 26)
    {
    };
    Sum("S3 Find Layer Sum")
    {
    };
    Interval("S3 Find Layer");
    Span("Span S3 Find Layer");
   };
   Boundary("End S3 Find Layer");
  };
 };

Code 7 (P Sequence Model 2)
Options()
 {
  Resolution=1;
 };
 Plot()
 {
  Outlier_Model("General",T(5),U(0,4),"t");
  Outlier_Model("IA",Prior("Charcoal_Plus"),U(0,3),"t");
  Sequence(S4)
  {
   Boundary("Start S4 Layer 2");
   Phase("S4 Layer 2")
   {
    R_Date("GrA-38188", 5230, 40)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrA-38189", 5340, 45)
    {
     Outlier("General", 0.05);
    };
    Span("Span S4 Layer 2");
    Interval("Interval S4 Layer 2");
   };
   Boundary("End S4 Layer 2");
   Boundary("Hiatus layer 3 & 4");
   Boundary("Start Layer 5");
   Phase("S4 Layer 5")
   {
    P_Sequence("Random variation_S4 C_1",1000)
    {
     R_Date("GrM-28800", 5380, 27)
     {
      Outlier("General", 0.05);
     };
     R_Date("GrM-28294", 5317, 24)
     {
      Outlier("General", 0.05);
     };
     R_Date("GrM-28833", 5330, 30)
     {
      Outlier("General", 0.05);
     };
     R_Date("GrM-28293", 5349, 27)
     {
      Outlier("General", 0.05);
     };
     R_Date("GrM-28292", 5348, 27)
     {
      Outlier("General", 0.05);
     };
     R_Date("GrM-28799", 5348, 27)
     {
      Outlier("General", 0.05);
     };
    };
    P_Sequence("Random variation_S4 C_2",1000)
    {
     R_Date("GrM-28832", 5350, 30)
     {
      Outlier("General", 0.05);
     };
     R_Date("GrM-28831", 5365, 30)
     {
      Outlier("General", 0.05);
     };
     R_Date("GrM-28295", 5338, 16)
     {
      Outlier("General", 0.05);
     };
     R_Date("GrM-28834", 5340, 30)
     {
      Outlier("General", 0.05);
     };
     R_Date("GrM-28802", 5366, 27)
     {
      Outlier("General", 0.05);
     };
     R_Date("GrM-28801", 5387, 27)
     {
      Outlier("General", 0.05);
     };
    };
    P_Sequence("Random variation_S4 C_3",1000)
    {
     R_Date("GrM-29659", 5306, 27)
     {
      Outlier("General", 0.05);
     };
     R_Date("GrM-29661", 5332, 27)
     {
      Outlier("General", 0.05);
     };
     R_Date("GrM-29665", 5327, 29)
     {
      Outlier("General", 0.05);
     };
     R_Date("GrM-29664", 5321, 27)
     {
      Outlier("General", 0.05);
     };
     R_Date("GrM-29667", 5307, 29)
     {
      Outlier("General", 0.05);
     };
    };
    Interval("S4 Layer 5");
    Span("Span S4 Layer 5");
    KDE_Plot("S4 KDE", )
    {
    };
    Sum("S4 Layer 5 sum")
    {
    };
   };
   Boundary("End S4 Layer 5");
  };
  Sequence(S3)
  {
   Boundary("Start S3 Find layer");
   Phase("S3 Find layer")
   {
    P_Sequence("Random variation_S3 C_1",1000)
    {
     R_Date("GrM-27298", 5300, 26)
     {
      Outlier("General", 0.05);
     };
     R_Date("GrM-27300", 5213, 26)
     {
      Outlier("General", 0.05);
     };
     R_Date("GrM-27306", 5272, 28)
     {
      Outlier("General", 0.05);
     };
     R_Date("GrM-27308", 5247, 26)
     {
      Outlier("General", 0.05);
     };
    };
    P_Sequence("Random variation_S3 C_2",1000)
    {
     R_Date("GrM-27310", 5329, 26)
     {
      Outlier("General", 0.05);
     };
     R_Date("GrM-27304", 5326, 26)
     {
      Outlier("General", 0.05);
     };
     R_Date("GrM-27307", 5235, 28)
     {
      Outlier("General", 0.05);
     };
    };
    P_Sequence("Random variation_S3 C_4",1000)
    {
     R_Date("GrN-7042", 5295, 40)
     {
      Outlier("IA", 1);
     };
     R_Date("GrN-7044", 5310, 50)
     {
      Outlier("IA", 1);
     };
     R_Date("GrN-7043", 5375, 40)
     {
      Outlier("IA", 1);
     };
    };
    R_Date("GrM-27305", 5297, 26)
    {
     Outlier("General", 0.05);
    };
    Sum("S3 Find Layer sum")
    {
    };
    Interval(" S3 Find Layer");
    Span("Span S3 Find Layer");
   };
   Boundary("End S3 Find Layer");
  };
 };


Code 8 (Model 1, no order assumed between dates)
Plot()
 {
  Outlier_Model("General",T(5),U(0,4),"t");
  Sequence(S4)
  {
   Boundary("Start S4 Layer 5");
   Phase("S4 Layer 5")
   {
    R_Date("GrM-28800", 5380, 27)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-28799", 5348, 27)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-28292", 5348, 27)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-28801", 5387, 27)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-28802", 5366, 27)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-29664", 5321, 27)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-29667", 5307, 29)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-28834", 5340, 30)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-28295", 5338, 16)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-28293", 5349, 27)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-28833", 5330, 30)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-29665", 5327, 29)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-29661", 5332, 27)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-29659", 5306, 27)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-28831", 5365, 30)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-28832", 5350, 30)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-28294", 5317, 24)
    {
     Outlier("General", 0.05);
    };
    Interval("S4 Layer 5");
    Span("Span S4 Layer 5");
    Sum("S4 Layer 5 sum")
    {
    };
   };
   Boundary("End S4 Layer 5");
  };
  Sequence(S3)
  {
   Boundary("Start S3 Find layer");
   Phase("S3 Find layer")
   {
    R_Date("GrM-27305", 5297, 26)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-27307", 5235, 28)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-27304", 5326, 26)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-27310", 5329, 26)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-27308", 5247, 26)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-27306", 5272, 28)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-27300", 5213, 26)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-27298", 5300, 26)
    {
     Outlier("General", 0.05);
    };
    Sum("S3 Find Layer sum")
    {
    };
    Interval(" S3 Find Layer Interval ");
    Span("Span S3 Find Layer");
   };
   Boundary("End S3 Find Layer");
  };
 };


Code 9 (Model 2, no order assumed between dates)
Options()
 {
  Resolution=1;
 };
 Plot()
 {
  Outlier_Model("General",T(5),U(0,4),"t");
  Outlier_Model("IA",Prior("Charcoal_Plus"),U(0,3),"t");
  Sequence(S4)
  {
   Boundary("Start S4 Layer 2");
   Phase("S4 Layer 2")
   {
    R_Date("GrA-38188", 5230, 40)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrA-38189", 5340, 45)
    {
     Outlier("General", 0.05);
    };
    Span("Span S4 Layer 2");
    Interval("Interval S4 Layer 2");
    Sum("Sum S4 Layer 2")
    {
    };
   };
   Boundary("End S4 Layer 2");
   Boundary("Hiatus Layers 3 & 4");
   Boundary("Start S4 Layer 5");
   Phase("S4 Layer 5")
   {
    R_Date("GrM-28799", 5348, 27)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-28801", 5387, 27)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-29667", 5307, 29)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-28834", 5340, 30)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-28292", 5348, 27)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-28293", 5349, 27)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-28802", 5366, 27)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-29664", 5321, 27)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-28295", 5338, 16)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-29665", 5327, 29)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-28833", 5330, 30)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-28831", 5365, 30)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-28832", 5350, 30)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-28294", 5317, 24)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-28800", 5380, 27)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-29661", 5332, 27)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-29659", 5306, 27)
    {
     Outlier("General", 0.05);
    };
    Interval("S4 Layer 5 Interval");
    Sum("S4 Layer 5 Sum")
    {
    };
    Span("Span S4 Layer 5");
   };
   Boundary("End S4 Layer 5");
  };
  Sequence(S3)
  {
   Boundary("Start S3 Find layer");
   Phase("S3 Find layer")
   {
    R_Date("GrM-27305", 5297, 26)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrN-7043", 5375, 40)
    {
     Outlier("IA", 1);
    };
    R_Date("GrN-7044", 5310, 50)
    {
     Outlier("IA", 1);
    };
    R_Date("GrM-27307", 5235, 28)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-27306", 5272, 28)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-27308", 5247, 26)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-27300", 5213, 26)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-27298", 5300, 26)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-27304", 5326, 26)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrM-27310", 5329, 26)
    {
     Outlier("General", 0.05);
    };
    R_Date("GrN-7042", 5295, 40)
    {
     Outlier("IA", 1);
    };
    Span("Span S3 Find Layer");
    Sum("S3 Find Layer Sum")
    {
    };
    Interval("S3 Find Layer");
   };
   Boundary("End S3 Find Layer");
  };
 };


Code 10 (Simulation S3, added 4 sim dates)
Options()
 {
  Resolution=1;
 };
 Plot()
 {
  Outlier_Model("General",T(5),U(0,4),"t");
  Sequence()
  {
   Boundary("Start S3 Find Layer");
   Phase("S3 Find Layer")
   {
    Sequence("S3_Column_1")
    {
     Boundary("Start S3_Column_1");
     Sequence("Column 1_")
     {
      R_Date("GrM-27298", 5300, 26)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-27300", 5213, 26)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-27306", 5272, 28)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-27308", 5247, 26)
      {
       Outlier("General", 0.05);
      };
     };
     Boundary("End S3_Column_1");
    };
    Sequence("S3_Column_2")
    {
     Boundary("Start S3_Column_2");
     Sequence("Column 2_")
     {
      R_Simulate("A", -4200, 26)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-27310", 5329, 26)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-27304", 5326, 26)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-27307", 5235, 28)
      {
       Outlier("General", 0.05);
      };
     };
     Boundary("End S3_Column_2");
    };
    Sequence("S3_Column_3")
    {
     Boundary("Start S3_Column_3");
     Sequence("Column 3_")
     {
      R_Date("GrM-27305", 5297, 26)
      {
       Outlier("General", 0.05);
      };
      R_Simulate("B", -4220, 26)
      {
       Outlier("General", 0.05);
      };
      R_Simulate("C", -4160, 26)
      {
       Outlier("General", 0.05);
      };
      R_Simulate("D", -4100, 26)
      {
       Outlier("General", 0.05);
      };
     };
     Boundary("End S3_Column_3");
    };
    Interval(" Find Layer");
    Sum("Sum Find Layer")
    {
    };
   };
   Boundary("End S3 Find Layer");
  };
 };


Code 11 (Simulation S3, added 8 sim dates)
Options()
 {
  Resolution=1;
 };
 Plot()
 {
  Outlier_Model("General",T(5),U(0,4),"t");
  Sequence()
  {
   Boundary("Start S3 Find Layer");
   Phase("S3 Find Layer")
   {
    Sequence("S3_Column_1")
    {
     Boundary("Start S3_Column_1");
     Sequence("Column 1_")
     {
      R_Date("GrM-27298", 5300, 26)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-27300", 5213, 26)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-27306", 5272, 28)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-27308", 5247, 26)
      {
       Outlier("General", 0.05);
      };
     };
     Boundary("End S3_Column_1");
    };
    Sequence("S3_Column_2")
    {
     Boundary("Start S3_Column_2");
     Sequence("Column 2_")
     {
      R_Simulate("A", -4200, 26)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-27310", 5329, 26)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-27304", 5326, 26)
      {
       Outlier("General", 0.05);
      };
      R_Date("GrM-27307", 5235, 28)
      {
       Outlier("General", 0.05);
      };
     };
     Boundary("End S3_Column_2");
    };
    Sequence("S3_Column_3")
    {
     Boundary("Start S3_Column_3");
     Sequence("Column 3_")
     {
      R_Date("GrM-27305", 5297, 26)
      {
       Outlier("General", 0.05);
      };
      R_Simulate("B", -4220, 26)
      {
       Outlier("General", 0.05);
      };
      R_Simulate("C", -4160, 26)
      {
       Outlier("General", 0.05);
      };
      R_Simulate("D", -4100, 26)
      {
       Outlier("General", 0.05);
      };
     };
     Boundary("End S3_Column_3");
    };
    Sequence("S3_Column_4 simulated")
    {
     Boundary("Start S3_Column_4");
     Sequence("Column 4")
     {
      R_Simulate("E", -4200, 26)
      {
       Outlier("General", 0.05);
      };
      R_Simulate("F", -4180, 26)
      {
       Outlier("General", 0.05);
      };
      R_Simulate("E", -4160, 26)
      {
       Outlier("General", 0.05);
      };
      R_Simulate("F", -4180, 26)
      {
       Outlier("General", 0.05);
      };
     };
     Boundary("End S3_Column_4");
    };
    Interval("Find Layer");
    Sum("Sum Find Layer")
    {
    };
   };
   Boundary("End S3 Find Layer");
  };
 };

