The composition commonly called Instruction is a Jewish sapiential composition from the Second Temple period. Instruction is only attested at Qumran, and was preserved in eight copies: 1Q26, 4Q415, 4Q416, 4Q417, 4Q418, 4Q418a, 4Q418* and 4Q423.[footnoteRef:1] This paper focusses in 4Q415, a fragmentary copy that is paleographically dated by Strugnell and Harrington to the early Herodian period.[footnoteRef:2] This scroll comprises 38 fragments (32 are designated in DJD 34, while 6 more fragments carry only an IAA record number), and is characterized by vast deterioration of the fragments. A further prominent feature of 4Q415 is that it is an opisthograph: the verso of all 32 fragments designated in DJD 34 preserves text from 4Q414 – 4QRitual of Purification A.  [1:  The exact number of copies of Instruction is still been discussed among scholars. Elgvin, 4QInstruction, 19–23 was the first to note that not all the fragments which originally identified with 4Q418 belongs to this copy. Over the years, further scholars suggested to separate fragments from 4Q418 and to identify them with other copies, or even with other composition. See Strugnell and Harrington, 4QInstruction, 497, 501; Tigchelaar, Increase Learning, 61–64. ]  [2:  Strugnell and Harrington, 4QInstruction, 43.] 

This paper proposes a new material reconstruction that comprises approximately a quarter of the preserved fragments 4Q415: the largest fragments (frags. 1,2,6,9 and 11), and several other fragments (5,7,10,13 and 21). The reconstruction is based on the method developed by Hartmut Stegemann and which has been elaborated by later studies. I will describe the assumptions on which the reconstruction is based and its principles. By doing so, I will present new joins and a brief discussion on their readings. 
	
1	Review of Previous Scholarship

Stegemann developed an influential method for material reconstruction of fragmentary scrolls. This method uses repeating patterns of damage, that formed before the fragmentation of the scroll, to locate fragments in the scroll: the distance between corresponding points of damage is the circumference of the scroll at that particular point in the scroll.[footnoteRef:3] The circumference increase or decrease between consecutive layers in the rolled scroll, according to the direction of the rolling of the scroll. The increase or decrease between the layers depends on the tightness of the rolling and the thickness of the leather. Stegemann demonstrated his method through the reconstruction of 1QHa.[footnoteRef:4]  Its method was elaborated and applied by later scholars, such as Steudel and Tigchelaar.[footnoteRef:5]  [3:  Stegemann, “How to Connect”; Stegemann, “Methods.”]  [4:  Stegemann, “1QHodayot.”]  [5:  Tigchelaar, “Constructing”; Steudel, “Assembling.” See further Davis, Apocryphon of Jeremiah, 70–102. Recently, Ben-Dov, Gayer and Ratzon proposed a material reconstruction of 4Q418a (Ben-Dov, Gayer and Ratzon 2020, forthcoming). ] 

	Elgvin was the first to note the recurrent pattern of damage among the fragments of 4Q415.[footnoteRef:6] In his dissertation, Elgvin points to the similar shape of fragments 9 and 11, and to some extent also fragment 2. Elgvin proposed that these fragments were wadded in the rolled scroll in the following order: fragment 11 was the inner layer of the wad due to its light color; fragment 9, that has a similar shape to fragment 11, was above him; fragment 2 was the external layer of the wad.  [6:  Elgvin, 4QInstruction, 26–27. ] 

The editors of the DJD edition relate briefly to the reconstruction of 4Q415.[footnoteRef:7] Quoting P. Kim and A. Steudel, Strugnell and Harrington (SH) suggest the following order of fragments: 1ii+2i (based on distant join of Strugnell, see below), 2ii, 10 (?), 12, and 7i-ii. No explanation for this order is provided by the editors. [7:  Strugnell and Harrington, 4QInstruction, 43. ] 

I believe Elgvin was basically right, and we can identify recurring pattern of damage in fragments 2, 9 and 11. In this paper, I intend to expand his proposal and suggest a material reconstruction of fragments 1,2,5,6,7,9,10,11,13,21 basing on recurring damage patterns in these fragments. I will demonstrate the possibility for placing these fragments in at least 7 consecutive layers in the rolled scroll. 
The reconstruction proposed hereby is accompanied with calculation of the estimated margin of error in each stage. Despite the large theoretical margin of error, the fact that the proposal includes various data and intersects it supports the basic reconstruction. Moreover, in some cases I will show that the assumptions on which the reconstruction is based are corroborated by their reconsideration in advanced stages of the reconstruction.


We can see below the text of the fragments after their join. The numbering in the right side of the text is the line number in the combined text, while the numbering in the left side of the text is the line number in each fragment. 

Line 7-new reading: DJD, Qimron and Tigchelaar did not identified the last letter in the word that precedes נדיבים in line 7. I suggest that the ink marks fit well to final nun (figure). Hence, I suggest the reading בין נדיבים יושיבכה, among the nobles will he make thee to be seated, basing on Ben-Sira 11:1: ובין נדיבים תושיבנו (see also 4Q416 2iii 11: ועם נדיבים הושיבכה; 4Q418 9 10–11: עם נדיבים ה֯ו֯[שיב]כה). This reading may be in line with the large context of the reward of the addressee (the mevin or his student).
The suffix כה at 4Q415 1ii lines 2 and 3 reveals that they are addressed to a male. Nonetheless, 4Q415 2ii include a rare occurrence of sapiential address to a female, probably wife or daughter. The transition between the two occurs in the absent text between the fragments.

 
At line 8 I accepted Qimron’s reading אישך, your husband.[footnoteRef:8] According to this reading, this is a command to the woman to honour her husband ‘like her father’. Comparison of father authority and husband authority occur also in 4Q416 2iv, there the woman's transition from the father's authority to the husband's authority expressed in his possibility to nullify her vows. A similar idea is also cited in Philo’s Questions and Answers on Genesis (1,27). Philo, while querying why the woman is formed from a rib of Adam and not from the earth, provides four explanation which all share the hierarchy between male and female. The last of them is: [8:  cp. SH, “A. Instruction.”, 47; Rey, 4QInstruction, 139 and Goff, 4QInstruction, 33 that suggested the reading ח֯[ותנ]ך֯, your father in law.   ] 



Fragment 7 is a relatively a small fragment, contains remnants of three lines of text. 4Q415 7 also contain intercolumnar margins


Tigchelaar reads in line 3 חוק, but I follow SH that reads חזק due to the absence of the head of the letter characterizing waw. 
	At the second word of the third line, SH and Tigchalaar indentified the letters ב[]א֯ה. These letters do not form a sensible reading. SH proposed to read ביאה, but they admitted that it is unlikely. Indeed, SH and Tigchelaar’s suggestion is materially unreasonable. The space in the leather between the first and third letter of the word is large enough for two narrow letters or for one wide letter. Reconstruction of the letter yod as their suggestion creates a space between the second and third letter at the word. I suggest the reading  ב[ע]ד֯הֹ. The traces of ink of the third letter match the letter dalet. The space of the second letter and the small trace of ink matches well to the letter ayin (fig. 9). The combination of the root חז"ק with the word בעד appears already in the bible (2Sam 10,12: חֲזַק וְנִתְחַזַּק בְּעַד־עַמֵּנוּ וּבְעַד עָרֵי אֱלֹהֵינוּ; 1Chr 19,13: חֲזַק וְנִֽתְחַזְּקָה בְּעַד־עַמֵּנוּ וּבְעַד עָרֵי אֱלֹהֵינו), and in DSS (4Q266  10i 7: [י]חֹזקו בעד[ הע]ני והאביון; 4Q269 4ii 3: ולהחזיק בעד עני ואביון).[footnoteRef:9] [9:  CDa reads in both cases ביד instead of בעד.  ] 

	
If this reading is true, the phrase probably refers to the female. The text should be interpreted as a double metaphor: the addressee has bronze bars, and he strengthen the woman with them. The significance of the metaphor if obscure, and may be interpreted in two manners: in a positive manner, as the conjunction of חז"ק and בעד in the bible and 4Q266, meaning that the male will intensify or encourage the female; or in a negative manner, expressing the dominion of the male over the female (cp. 4Q415 9 7: יחד ממשל זכר את נ[קבה]; 4Q415 9 8: רוחה המשל בה).[footnoteRef:10]  [10:  See Wold, Women, 231–232. Qimron suggested in oral conversation that the metaphor may express that the husband should prevent immorality by keeping his wife at home, see also Ben-Sira 11, 34–35; cp. Ps 147,13:‏כִּי־חִזַּק בְּרִיחֵי שְׁעָרָיִךְ.
] 


[image: ]I suggest to align fragment 7 on the top of fragment 9. In this manner, the first line of fragment 9 follow the text of fragment 7. 
The motivation for joining the fragments is essentially material, and comprises a several considerations:
1.  4Q415 7 and 4Q415 9 preserves right margin. The beginning of the column in 4Q415 7 and in 4Q415 9 correspond both on the recto (4Q415) and on the verso (4Q414).
2.  When aligning the fragments as proposed hereby their borders fit together as a jigsaw puzzle. 
3. The color images published by the IAA shows similarity in the color of the leather of 4Q415 7 and the top of 4Q415 9 (B-363525; B-363521. See fig. 10).
4. The shape of 4Q415 7 may indicate that it belongs to the top group of the wad. When locating 4Q415 7 in the top of 4Q415 9, a reoccurring pattern of damage between him and the fragments belonging to the top group of the wad can be identified (fig. 11).Fig. 10: New Join of 4Q415 9, 4Q41510 and 4Q415 7

[image: ]




Fig. 11: Wad of frags. 1, 6 and 7 and corresponding pattern of damage

As shown in figure 11, the crack in 4Q415 7 is parallel to the boundaries of 4Q415 1 and 4Q415 6. Moreover, the bottom border of 4Q415 7 largely overlaps with the border of 4Q415 1. The fragments may have been formed as a result of a crack in the rolled scroll, while in the layer of 4Q415 1 the fragment was below the crack, and in the layer of 4Q415 7 the fragment was above the crack.  Albeit the assumption that 4Q415 7 belongs to the top group of the wad, it cannot be located in the layer of 4Q415 1 and 4Q415 6, due to the right margin.
5. [image: ]4Q415 7 is a join of two smaller fragments. In PAM 40.599, PAM 41.821 and PAM 41.860 the fragments are documented before their join, and only in PAM 42.561 they are first joined. By locating 4Q415 7 in the top of 4Q415 9, one can see that this crack continues at the top of 4Q415 9. The latter is also a join of two smaller fragments (documented in PAM 41.860 and PAM 41.972 before the join, and in PAM 42.561 after the join). Figure 12 shows the continuity of the crack in the both fragments.  Fig. 12: Corresponding crack 
in 4Q415 7 and 4Q415 9


From textual perspective, if the phrase חזק בעדה indeed relate to the female, it may be related to the female’s instructions in 4Q415 9: בה הכינה כיא היא; רוחה המשל בה.


In order to estimate the distance between 4Q415 11 and 4Q415 6 in the layout of 4Q415, we must first know the number of lines in the scroll. Unfortunately, this number is unknown, since the tallest fragment preserves only thirteen lines of the column (4Q415 11).[footnoteRef:11] We will represent it by the variable x. If 4Q415 is a x-line scroll, the first line of 4Q415 6 is the x-15 line of the column (as fig. 14 shows, there are 15 lines of text from the bottom margin to the first line of 4Q415 6). Hence, there are x-16 lines of text in this column that precede the text of 4Q415 6. Now we can calculate the width of the previous column: [11:  SH, “A. Instruction.”, 34, 42, 57–58; cf. Tigchelaar, Increase Learning, 37. ] 

		332.9 cm (the amount of the missing text calculated from 4Q418a) –  

	(x-16)*9.2 cm (number of lines 9.2 cm before frag. 6 in 4Q415)
	4.1 cm (distance from the end of 4Q415 11 l. 13 to the end of the line)
		476 – 9.2*x cm 
There are 476-9.2*x cm of text in the column that follows 4Q415 11. If we divide this number by x (the number of lines in the scroll), we get the approximate width of the column. Now, we can calculate the range of the width of the column, by setting variables potential values of x: 

	Number of lines in the scroll (x)
	Column’s width (cm)
	Theoretical margin of error (cm)[footnoteRef:12] [12:   The theoretical margin of error calculated by 3.7% * 332.9 (the margin of error of the column in 4Q18a) + 3.7% * (9.2* x-16) (the margin of error of the column of 4Q415 6).  ] 


	20
	14.6 
	1.3 



The column in a 20, 21 and 22-line scroll is wide, but is too narrow to assume that there were two columns between 4Q415 11 and 4Q415 6. Moreover, the column in a 30-line scroll onwards is narrow and thus unreasonable. This allow us to narrow down the range of the potential number of lines in the scroll to 23–29 lines. 
The reconstruction requires a specific width of the column. Therefore, I postulate that the original scroll contained 28 lines, which is the average of lines per column at the copies of Instruction from Qumran. as in 4Q417 and 4Q418.[footnoteRef:13] Although my suggestion may not be substantiated on the basis of material evidence, it can be tested by means of “trial and error”.  [13:  4Q416 1 preserved column of 21 lines and 4Q417 2 preserved column of 28 lines. Tigchelaar, “הבא ביחד” suggested that 4Q418 is a 28-line scroll. Ben-Dov, Gayer and Ratzon, Material and Digital Reconstruction, showed that 4Q418a is 36-line scroll. The hypothesis that 4Q415 is a 28-line scroll corresponds to the speculation that the sheets of 4Q415 once belonged to 4Q418, based on the similarity of the scripts in 4Q415 and 4Q418. This number is higher than the average of 20 lines per column in the Dead Sea Scroll corpus estimated by Tov, Scribal Practices, 78.   ] 


6 	Intercolumnar Margins 
Intercolumnar margins have been completely preserved in 4Q415 1 and 4Q415 2, and a large portion of them was preserved in 4Q415 6. The intercolumnar margin’s width in all these fragments is approximately 1.1 cm. As can be seen from other scrolls that preserve consecutive columns, the width of the intercolumnar margins in not uniform throughout the scroll. However, the preserved width fits to the average width of intercolumnar margins in DSS, that is 1–1.5 cm.[footnoteRef:14] Hence it will serve here as the width of the further intercolumnar margins in the reconstructed scroll. Based on the margins preserved in frags. 1, 2 1nd 6, and the average width of intercolumnar margins, the margin error may be  0.3 cm. [14:  Tov, Scribal Practices, 97. ] 

7	Margins Between Sheets
Margins between sheets have been completely preserved in 4Q415 10. Two further fragments preserve margins between sheets: 4Q415 8 preserves trace of seam at the left margin, and 4Q415 9 preserves seam at the right margin. 4Q415 10 indicates that the margins width is approximately 2 cm, while the margins width in the left side of the seam is 1.1 cm (according to 4Q415 9 and 4Q415 10ii that probably belong to the same column). The distance between the end of the lines and the seam in 4Q415 8 is also 1.1 cm. Although the width of the margins between sheets is probably not uniform throughout the scroll, methodologically, these figures are the best start point to the estimation of the margins width between sheets in the scroll. Therefore, and albeit the required prudence, I assumed that the margins between sheets in the further seam in the reconstruction is 2.2 cm. The approximated margin of error is  0.4 cm.
1) The distance between points A/B is 20.5.[footnoteRef:15] The distance between points A and B is too large to be the circumference of one roll of the scroll. Hence, it requires us to postulate another, no longer preserved layer, between points A and B.  [15:  Using the Adobe InDesign measuring tool, my measurement error is not more than 0.5 mm.] 

2) I have represented the distance between points A and the next layer (which was not preserved) as a1, and the distance between this layer and point B as a2. The distance between points A and the previous layer was represented as a0, and so on. The incremental growth of distances between consecutive layers is represented with the variable d (fig. 20).
3) Now I can represent the following equation:
	a1 + a1 + d = 20.5
	a1 = (20.5-d)/2
4) To find the distance between the fragments, I set variable potential values for d (the incremental growth of distances between consecutive layers). According to Stegemann, it may increase by rates varying from about 0.1 cm up to about 0.5 cm.[footnoteRef:16]  Nevertheless, complete preserved scrolls show that this growth is not permanently constant, and the growth is often large than 0.5 mm.[footnoteRef:17] Therefore, I assumed that the of values of d varying from 0.1 cm up to 0.6 cm, with increase of 0.1 cm. [16:  Stegemann, “Methods,” 195. ]  [17:  Ratzon and Dershowitz, “Can We Determine”. ] 


Table 2 shows that the value of a1, that is, the circumference of the scroll from point A to its correspond point in the unpreserved next layer in the rolled scroll, ranges from 9.9 cm to 10.2 cm. 
5) I have assumed that the scroll was rolled up in the correct direction, with the beginning of the text on the outside. 
6) In order to reconstruct the scroll, I attempted to place the fragments in the digital canvas according to the different values of a1 and d. I found that the values of line 6 in the table seems like the best option:
	a1 = 9.9
	d = 0.6
 When these are the values of a1 and d, the fragments can be placed with correspondence to other material constraints, such as intercolumnar margins and a reasonable columns width. However, it should be kept in mind that this option represent a range of possible values, and it may reconsider in case it will not fit in future research. In this case, we can return to other alternatives from the table. Figure 20 shows the location of 4Q415 1and 4Q415 2 according to these values.
7) In order to locate fragments 7,9 and 10, I assumed that there were two layers in the rolled-up scroll between points C/F and D/G. These layers were not preserved. Assuming there is only one layer that was not preserved between the points, 4Q415 10i will be in the same columns as 4Q415 1i and 4Q415 2i. The column will be unacceptably narrow. Figure 20 shows the location of fragments 1,2,6,7, 9,10 and 11 according to the distances between the corresponding point of damage.
Measuring the distance between point A and B used the width of columns I, II and III, estimated by information drew from the verso and from textual overlaps in 4Q418a. In the following, I will represent the considerations regarding the division of the further columns of 4Q415: 
1) Column IV:
 The intercolumnar margins between columns III and IV estimated as 1.1 cm. The end of the column is marked by the intercolumnar margins in 4Q415 1 and 4Q415 2. Thus, the estimated width of column IV is 8.3 cm.
2) Column V and VI: 
I marked the borders of column V according to the column width estimated by the textual overlap (4Q414 2/ 4Q512 42–44) and the formula on the verso: 9.2 cm (tab. 2). If this is true, reduction of the width of column V and the width of the intercolumnar margins (with and without seam) from the distance between the points C/F or D/G, indicates that the width of column VI is estimated by 10.7 cm (fig. 21).  

8.3 Placement of 4Q415 5, 4Q415 13 and 4Q415 21 in the Digital Canvas and its Textual Significance  
Three additional tiny fragments can be attached to the reconstruction proposal – 4Q415 5, 4Q415 13 and 4Q415 21. In these fragments, the corresponding points of damage are limited, and therefore the material evidence is to a lesser degree of certainty. Indeed, the recovery proposal is not based on these fragments. However, since the proposal stands on its own, I would like to suggest, with due caution, that these fragments are part of the unpreserved layers of the rolled scroll.
[image: ] Fig. 22: Placement of frags. 5,13 and 21 in the digital canvas

[image: ]4Q415 5
4Q415 5 preserves two lines of a fragmentary text. It preserves a large part of bottom margins. SH joined this fragment with 4Q415 3, basing on the bottom margins in the two fragments.[footnoteRef:18] However, the text of 4Q415 3 is so poor, that any definitive conclusion cannot be made.  Tigchelaar suggested that 4Q415 5 textually overlaps with 4Q418 172 6–7, basing on the rare sequence of letters שתר. The only further occurrence of these letters in DSS is in 4Q418 172. [footnoteRef:19] The combined text of the fragment, according to the textual overlap, is:  [18:  SH, “A. Instruction.”, 50.]  [19:  Tigchelaar, Increase Learning, 33.] 
Fig. 23: 4Q415 5


Since 4Q415 5 shows bottom margin, I examined the possibility that it belongs to the bottom group of the wad. Indeed, figure 24 shows that one can point to its corresponding points of damage with 4Q415 9 and 4Q415 11, and with 4Q415 2.




The bottom margin’s size can serve as a criterion for locating 4Q415 5. We can assume that the deterioration of the scroll was probably from inside out, basing on the size of the preserved bottom margin in the fragments belong to the bottom group of the wad:  4Q415 9 does not show bottom margin at all, 4Q415 2 shows a tiny part of the bottom margin and 4Q415 11 shows a large bottom margin. Following this criterion, the location of 4Q415 5 between fragments 2 and 11 seems like the best option. If so, 4Q415 5 can be theoretically located in columns II, III or IV. The text of 4Q415 2i and 4Q415 5/4Q418 172 cannot be joined due to their different context, therefore 4Q415 5 cannot be placed in column IV. I suggest to place it in column II, due to the placement of 4Q415 13, as will be discussed below.   

4Q415 13
4Q415 13 preserves 5 fragmentary lines of text, and does not show any margins. The verso of this fragment was joined by Eshel with 4Q414 2ii.[footnoteRef:20] Eshel did not reason the join, but we can assume that it was basically based on textual considerations. Nevertheless, in the recto the join does not fit from textual perspective, as can be shown below: [20:  Eshel, “414,” 141–142. ] 

While 4Q415 2ii comprises instructions addressed to the female, the conjunction וֹהמועל בצאנו in fragment 13 suggest that it should be related to the folk scene, attested on further fragments of Instruction, such as 4Q417 3, 4Q418 181 and 4Q418 239. 4Q415 5 also belong to these scene, basing on the word ע֯שתרוֹ◦[יה in line 2, and on the combined text with 4Q418 172. 
Materially, the bottom border of 4Q415 13 resembles part of the bottom border of the fragments belonging the top group of the wad – 4Q415 1, 4Q415 6 and 4Q415 10 (fig. 26). Furthermore, when placing fragment 13 according to the recurring damage pattern, we can point to an overlap between the borders of fragment 13 and fragments 9 and 11 (fig. 27). Possibly, the fragments have been formed as a result of the same crack, preserving different sides of it in the different layer.  
  






If 4Q415 13 indeed belongs to the top group of the wad, I propose to locate it in column II basing on the following considerations:
1. The spaces between the lines fits to the sheet of fragments 1,2 and 6. 
2. Measuring the distances between the corresponding points of damage (A, B, C, F and K, fig. 22) reveals that 4Q415 13 can be placed in column II (a1) or in column VI (-a3). In the other circumferences of the scroll, the fragment may impossibly be located at intercolumnar margins. 
3. Textually, 4Q415 13 fits the context of 4Q415 5, which also belongs to the folk scene. According to that, I placed these fragments in column II, the one possible column that they both may be placed.  
If 4Q415 13 and 4Q415 5 are indeed located on column II, then there is an approximate column between 4Q415 11 and 4Q416 6 that discuss the folk scene. This is a significant insight, since the main preserved text of 4Q415 mostly deal with female instructions.  

4Q415 21
4Q415 21 preserves 4 lines, and shows right margin. Its text is so poor, that no conclusion can be drawn about him. 

lthough the material similarity is not impressive, we can identify corresponding points the wad (fig. 29). 
The only option for placing of 4Q415 21 is at column IV. Measuring the distances between the points of damage indicates that in the other circumferences of the scroll the fragment should be located in the middle of the columns, which is impossible due to the right margin, or that its text is located in intercolumnar margins. Indeed, placing 4Q415 21 at column IV shows correlation between the beginning of the lines in this fragment and the estimated beginning of the column calculated in section 8. Moreover, the spaces between the lines in 4Q415 21 fits to the spaces between the lines in fragments 1,6,10i and 13 that are in the same sheet. 
If this is true, lines 14–15 in column IV comprises a distant join of 4Q415 21 and 4Q415 1ii. The text obtained from the join is:


The textual aspect does not contribute to establish or to refute the join. The content of these two fragments is too poor for any define conclusions. 

8.4 Material Evidence Supporting the Reconstruction
The vertical damage presented in the right edge of 4Q415 11 serve as material evidence that establishes the reconstruction proposal. I suggest that this damage was caused by the seam that was assumed to be in the previous layer in the rolled scroll, between columns I and II (fig. 22). Measuring the distance between the seam and the vertical damage in 4Q415 11 is equal to the circumference of the scroll at that point, according to the reconstruction suggested hereby: 9.9 cm.

8.5 Margin of Error
A material reconstruction is uncompleted without estimation of the margin of error for the place of each fragment. This estimation allows us to assess the accuracy of the reconstruction. In what follows I will calculate the margin of error basing on a method suggested by Ben-Dov, Gayer and Ratzon.[footnoteRef:21]  [21:  Ben-Dov, Gayer and Ratzon, Material and Digital Reconstruction, Chap. N. ] 

	In fact, by applying Stegemann Method I assumed that the distances between corresponding points of damage are arithmetical series. I calculated a1, the circumference between two certain points of damage, and calculated the circumferences of the additional rolls by assuming that there was an incremental growth between the consecutive layers. Therefore, the estimation of margin of error should focus on these two factors: a1 (the first reconstructed circumference that served for placing the other fragments) and d (the growth between two consecutive rolls). 

Margin of Error of a1
a1 was calculated by the equation that represented the distances between the points A and B, a pair of corresponding points of damage (par. 8.1 sec 3). This equation included measuring of distance basing on the estimated width of columns I, II and III (par. 4) and the width of the intercolumnar margins (par. 6; par. 7). 
The margin of error of a1 is represented by , and comprise the margins of error of each estimated width of column or intercolumnar margins: 
margin of error of column I: 0.3/2=0.15 cm[footnoteRef:22] [22:  The full margin of error of the width of column 1 is 0.3 cm, but the measuring of the distance between A and B included only a half of this column. ] 

	margin of error of column II: 0.2 cm
	margin of error of column III: 0.3 cm
	margin of intercolumnar margins: 0.3+0.4=0.7 cm
	
 equals the sum of these margins of errors, that is 1.3 cm.

Margin of Error of d
The incremental growth between consecutive layers, represented by the variable d, was estimated to be 0.6 cm. As stated above, Stegemenn claimed that the growth between layers varies from 0.1 cm up to 0.5 cm. Nonetheless, most of the leather scrolls have rates of increase of about 0.2 or 0.3 cm, as the quality of the leather was only of medium grade.[footnoteRef:23] Therefore, the margin of error of d, represented by , is  0.2 cm.  [23:  Stegemann, “Methods,” 195.] 


Margin of Error for the Reconstruction of 4Q415 
I will represent the error for the position of the nth fragment as As customary in arithmetical series,  depends on  as well as on n, and equals: 

The following table show the reconstructed measurement of each circumference of the scroll and the respective error:

	Circumference of the scroll
	Distance between consecutive layers (cm)
	Theoretical margin of error (cm)
	Theoretical margin of error (%)

	a2
	10.5
	2.6
	24



Table 4: Theoretical margin of error

As seen at table 4, the range of the circumference for the rolls in the scroll is significant, and varies between 24-45%. In fact, this error is a maximalist evaluation. The location of the fragments fits to the various data available to us, including the material data of the fragments and the columns width estimated by textual overlaps and the verso. In addition, the material evidences given in paragraph 8.4 should probably narrow down the margin of error and establishes the reconstruction. Note, however, that the order of the fragments does not depend on the distances between them and on the margin of error calculated above. 
In addition, the fact that the material reconstruction suggested hereby is in line with the material reconstruction of 4Q418a may also narrow down the range calculated above. According to the reconstruction proposal, the text of 4Q415 fits well in the skeleton of Instruction suggested in the reconstruction of 4Q418a. Hopefully, a future research in further copies of Instruction will reduce more this range. 

9	Summary
I have proposed a reconstruction of 4Q415 that included approximately a quarter of the fragments of the scroll. This reconstruction supports the suggestion that several fragments of the scroll were wadded in the rolled scroll, and advances it. I demonstrated the possibility to place the fragments in 7 consecutive layers, and arranged them in a digital canvas. The material evidence led to new joins, and consequently to new readings. Despite the large theoretical margin of error, the reconstruction shed new light on the sequence of the fragments and on the arrangement of the main text of the scroll. Thus, it establishes a better understanding of this fragmentary copy of Instruction, and hopefully will serve as further milestone in the study of this enigmatic composition. 
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