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ANATOLICA XXXIV, 2008

WEIGHTS AND MEASURES IN HITTITE TEXTS  

J. de Roos*

Although in the last twenty years much has been said about the subject, I would 
like to discuss in more detail the weights and measures of objects mentioned in Hittite 
texts, especially in the votive texts.1

The aim of this article is to investigate whether there was a fixed standard for the 
weight (and/or dimensions) of the various objects related to the donor and the purpose of 
the gift. It must be borne in mind that offerings are also mentioned in the prayers and that 
the same applies to them as to the promised objects. As genre, the prayers are not 
mentioned again here.  

In the first place it is striking that the votive texts nowhere mention the dimensions 
of objects, whereas this repeatedly occurs in the cult-inventory texts (inter alia in the so-
called Bildbeschreibungen), especially in the case of statues of gods and people. Vice 
versa, dimensions are seldom given in the cult-inventory texts2, whereas in the votive 
texts regularly mention is made of the weight of the metal of which the object is made or 
is to be made. In most texts, however, the donor mentions neither dimensions nor weight.  

There are three categories of descriptions of objects: (1) dimensions, but no weight 
(cult-inventory texts), (2) weight but no dimensions (votive texts), (3) neither weight nor 
dimension (both genres of texts). This fact could perhaps be explained as follows.

The cult-inventory texts deal with objects already used in the cult and as such can 
be measured; the weight, which is mainly an indication of the value of the object, is not 
an important factor in its identification. The main factor in the second category is the 
amount of metal; the weight determines the value of the offering. The third category 
comprises offerings promised in the votive texts by someone who does not wish to 
specify the size of his donation. It is remarkable that only twice does the person making 
the vow state explicitly: “I will determine the weight thereof according to my own 
judgment” (KI.LÁ.BÍ ZI-za dah

˘
h
˘

i); that in fifteen instances the object promised is 
qualified as being “of unspecified weight” (KI.LÁ.BÍ NU.GÁL) and that 56 offerings are 
not further specified.

* The Netherlands Institute for the Near East, Leiden. This article was originally prepared for a Gedenkschrift which has 
ultimately not been published. 
1 Cf. Th.P.J. van den Hout: “Masse und Gewichte bei den Hethitern”, RlA 7 1987-1990, 517-527 and J. Siegelová in Fs. 
Otten 2 1988 317-326. 
2 The following dimensions occur: 1 iron bull with support: 2 šekan (1 šekan is probably ca. 50 cm); statue of a man: 
1½ šekan; 1 statue of a man, ... 1 šekan; 1 statue of a woman ... 1 šekan. This is probably why L. Rost’s tabulated 
survey in MIO 9 1963, 204 ff. classifies the materials and the dimensions but not the weights. Objects with a specified 
weight are, inter alia, 2 wakšur casks of silver, their weight is 2 minas of silver, 1 GEŠPU (fist?) of silver of 20 šekels 
and 1 silver goblet of 8 šekels. 
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On closer perusal of the second category (only the weight of the objects is given), 
it appears that the weights given for gold or silver objects in our texts are 3, 6, 10, 16, 20 
šekels and 1, 2 and 100 minas3. 1 mina equals 40 šekels4. The actual weight of a Hittite 
mina is not known. If we assume its weight to be the same as that of the Babylonian mina, 
i.e. ca. 470 grammes5, then 1 šekel would weigh 11.75 grammes6.

Can a correlation be established between the size of the promised object and the 
assistance requested of the god?  

Naturally one’s first assumption tends to be that the greater the need for divine 
assistance (therefore the greater the urgency), the greater will be the value of the promised 
object. This prompted H. Otten’s7 conclusion that the kammara-eye disease of the king 
(nowadays = ‘cataract’) could not have been a serious illness because of the slight value 
of the promised 1 fat ox and 4 sheep in Bo 2002a (= KUB 48.119). A. Kammenhuber 
believes that Puduh

˘
epa’s promises made in dreams were a rather cheap way of buying the 

indulgence of the gods8. Such an opinion perhaps underrates the possibility that, as 
daughter of a priest, Puduh

˘
epa was guided by a deep religious feeling and was not mainly 

concerned with the cheapest solution. Apart from that, it is difficult to determine what is 
of little or great value to a person at a certain moment. Are there any text passages which 
attest that vows have been fulfilled in too cheap a manner and that consequently the god 
(or another being) admonishes the donor in a dream to give a more valuable offering, as 
remarked by A. Kammenhuber?9 It does indeed (repeatedly) happen that the vow is not 
fulfilled or that what is promised is found to be inadequate10.

3 2 and 100 minas probably pertain only to silver objects. The 44 and 144 šekels of silver which are promised as purely 
amounts of metal in KUB 15.5 + IV 36’ and 37’ are not taken into consideration. 
4 See H. Otten, Zum hethitischen Gewichtssystem, AfO 17 1954-’56, 128, 131. An instructive passage in this connexion is 
KBo 17.74 + I 48 f. (Old Hittite) (StBoT 12 1970, 16 f.) where 5 minas of silver are given to 20 bearers of bronze spears 
with as a result 10 šekels of silver for each. We also know the correlation between the weights, because the Laws mention 
halved fines and their former amounts. For example a fine of 3 minas is reduced to 1 mina and 20 šekels. In KUB 30. 15 
Obv. 3 the reading “a half mina and 20” probably cannot mean 20 šekels. (Cf. H. Otten, HTR 1958, 66 and 142). L. 
Christmann-Frank, RHA 29 1971, 65 does give as translation “Une fiole d’argent d’une demi-mine et vingt sicles...”. 
5 The absolute weight of a mina at the end of the third millennium in Syria has once more been confirmed by the finding 
of a stone weight bearing the inscription “1 mina” and having a true weight of ca. 473 grammes (see T.A. Holland, Iraq
37 1975, 75 ff.). 
6 See M. Dietrich & O. Loretz WdO 3 1964-’66, 219 ff. H. Otten assumes that the Babylonian and the Hittite šekels were of 
the same weight and, since in Babylon there were 60 šekels in 1 mina and the weight of the šekel is taken to have been 8.4 
grammes he arrives at a weight of 40 x 8.4 = 336 grammes for 1 mina, practically the same as the weight of 1 mina in 
Karkemiš. E. Edel gives the Egyptian šekel 9 grammes (SAK 1 1974, 1148). For a possible 12.8 grammes see RlA 7 526. 
7 Telipinu 1942, 413.
8 THeth. 7 1976, 25. Likewise on p. 27 f. Puduh

˘
epa is accused of trying to bribe the gods with vota, unlike Muršiliš II 

who looked on the oracles as an objective means of learning the truth from the gods. 
9 THeth. 7 1976, 25 f.: “Solche Vota werden, wenn sie noch nicht oder nur in ungenugender oder zu billiger Weise 
erfüllt sind, in den Träumen angemahnt”. 
10 An example of the latter is KUB 15.5 + III 9 where Danuh

˘
epa points out to the king in a dream that the golden rhyton 

which the king commissioned for the Weather-god in order to propitiate him was not adequate. Danuh
˘
epa says to the 

king: “Take care that, now the Weather-god will come into heaven, he finds no negligence in you!”. From the oracle 
text KUB 22.70, too, it appears that a queen deposited golden necklaces, requested by the god of Arušna in a dream, in 
the house of an official and in their stead had two less valuable silver ornaments made (Obv. 13-15). The dating of this text 
is not, however, absolutely certain: some scholars date this text in the reign of Tuthaliaš IV, others in that of Muršiliš II. 
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In a great many of the vows, no direct correlation can be established between the 
seriousness of the situation and the size of the promised object, while the type of object 
correlates to the goal aimed at to only a limited degree. Examples of text passages in 
which a large offering (in our eyes) is promised for something weighty11 are: KUB 15.1 I 
1-11: a golden statue with a golden rosette for the life of the king and protection against 
evil. KUB 15.1 III 32-38: a golden statue of Ištar and silver weapons for the life of the 
king12. KUB 15.23. Rev. 17’-21’: the invocation of the god and a [golden] image of the 
king for the king continuing to live for many years. KUB 15.24 I 1-6: a h

˘
alentuwa house

and a gateway13 for the life (of the king?). KUB 15.28 + II 6-10’: silver images of the 
king and the queen if they both continue to live.

The god’s reward would seem relatively small in the following instances: three 
storage vessels (with oil, honey and fruit) if the king lives one hundred years (KUB 15.1 
III 7’-16’) and a (silver?) shield and a silver gateway if the enemy does not penetrate into 
H
˘

atti, if the matter of the king’s dying goes no further and if the inhabitants of the 
countries of H

˘
atti, the court and the king shall remain healthy (?) (KUB 15.22 1’-11’). But 

in this case perhaps all the goddess needed to do was to hold aloft her shield to provide 
protection against evil influences, so that a whole list of evils could be averted by one act.  

Sometimes there is an obvious correlation between the promised object and the 
desired goal: a shield for averting evil14, an ear for hearkening to the person making the 
vow15, a silver city if the city of Ankuwa is preserved16, a golden soul for the life of the 
king17, etc. In most cases there is no direct correlation, the offering simply consists of an 
action or an object that will please the god. Our assessment of the value of what is 
promised is also often hindered by the lack of any specification of the material 
(sometimes because of textual damage) and of the weight. Moreover we cannot tell how 
the value of the objects relates to the property of the person making the vow.

11 If the task of a god could ever be qualified as light or heavy! 
12 But 1 pair of golden breasts is promised for the life of the king in KUB 15.11 II 1-4. 
13 Provided, at least, that small models are not intended. In a number of cases the objects could be life-size and in others 
valuable small models made of solid gold or silver. 
14 KUB 15.1 II 13-24 and 15.22 1’-11’. 
15 KUB 15.1 II 25-27, 28-36 and IV 18-22. 
16 KUB 15.1 III 17-26 and 27-31. 
17 KUB 15.19 Obv. 3’-5’. 
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The weights given for objects in the votive texts

3 šekels A golden soul 18  and a golden earpendant 19  of this weight are 
promised. They probably weigh 35 grammes.  

6 šekels 1 pair of silver eyes20, ca. 70 grammes altogether.  
10 šekels 1 silver soul21, 1 golden ear22 and two other objects unidentifiable 

because of textual damage23. They weigh ca. 117 grammes.  
16 šekels 1 golden solar disk24. Ca. 188 grammes.  
20 šekels 1 golden soul25, 1 silver statue of a lion26, 1 golden Ištar27. Ca. 235 

grammes.  
1 mina 1 silver ear28. 1 golden soul29, 1 silver statue of a lion30, 1 silver 

rhyton31, 1 silver Ištar32. Ca. 470 grammes.
2 minas 1 pair of silver eyes33. Ca. 940 grammes.  
100 minas 1 statue of the king34, two objects unidentifiable because of textual 

damage35. Ca. 41 kilogrammes.  

On the whole, royal diplomatic gifts to foreign princes are considerably heavier 
than the objects promised to the gods36. For instance Šuppiluliuma I sent a stag rhyton of 
5 minas of silver and a ram rhyton of 3 minas of silver to Akhenaten on the occasion of 
his accession to the throne37. Vice versa, the Egyptian crown prince Sutahapšap sent 
H
˘
attušili III a golden goblet of first quality gold with incrustation, embossed with the face 

of a bull with horns of white stone and eyes of black stone. The weight of first quality 

18 KUB 15.8 I 6’. 
19 KUB 15.9 III 8’. 
20 KUB 15.8 I 7’. 
21 KUB 15.1 II 12 and 15.1 III 3’. 
22 KUB 15.1 II 27 and 15.9 III 7’. 
23 KUB 15.5 + IV 15’ and 15.7 8’. 
24 KUB 15.5 + IV 5. 
25 KUB 15.19 Obv.13’. 
26 KUB 48.126 22’. 
27 KUB 48.123 I 18’. 
28 KUB 15.1 II 27. 
29 KUB 15.19 Obv. 5’. 
30 KBo 8.61 3’. 
31 KBo 8.63 I 7’. 
32 KUB 48.123 I 18. 
33 KBo 8.61 7’. 
34 KUB 15.9 III 2’. 
35 KUB 15.9 III 4’ and 15.29 I 3’. 
36 These brief comments on royal gifts are only meant to give some idea of the weights involved. 
37 EA 41. See H. Ehelolf in ZA 45 1939, 71. 
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gold, which was worth almost twice as much as ordinary gold38, was 93 šekels, ca. 846 
grammes39. Ramses II also sent precious gifts to Hittite connexions: according to KBo 
28.44 a Hittite prince received a goblet of 49 šekels of first quality gold and according to 
KBo 28.4 a high-ranking Hittite official received a goblet of 48 šekels of first quality gold, 
hence approximately half of the weight of the gold received by the king40. A necklace of 
88 šekels of first quality gold was sent to Puduh

˘
epa by the Egyptian queen Naptera, 

which was, as E. Edel remarks “für eine Halskette gewiss ein stattlicher Betrag”41.

CONCLUSION

In conclusion, the most salient point is that in the votive texts a certain object is 
not characterised by a fixed weight. For instance a golden soul varies from 3 šekels to 1 
mina. A comparison between the weights with those of Hittite objects which have been 
published and of which the weight and dimensions are mentioned in the literature, could 
perhaps help us to estimate the size of the promised objects. Unfortunately both weights 
and measures are mentioned only in the catalogue of the Schimmel collection42. The 
famous silver stag rhyton (Sch. no. 123) is 17 x 18 cm and weighs 322.5 grammes = ca. 
28 šekels43. The silver rhyton of 1 mina in KBo 8.63 I 7’, where the animal is not 
mentioned, is therefore heavier by 12 šekels. The golden statuette of a sitting goddess 
(Sch. no. 125) is 4.3 cm high and weighs only 23.2 grammes = 2 šekels, and Sch. no. 131, 
a silver sitting goddess weighs 21.9 grammes = also roughly 2 šekels. The aforesaid 
statues of Ištar, a golden one of 20 šekels and a silver one of 1 mina, therefore must have 
been very much larger and br more solid. Sch. no. 129, a golden solar disk, weighs 9.3 
grammes = ca. 1 šekel. Here again the comparable object of 16 šekels (KUB 15.5 + IV 5) 
promised in the texts must have been a great deal heavier44. The other objects in the 
Schimmel collection which could possibly be used for the purpose of comparison are not 
mentioned with their weight in the votive texts, hence no comparison is possible. 
Although the number of significant objects is very small, one might circumspectly infer 
that the Schimmel objects were not presented to the temple in consequence of an official 
vow made by a king or queen. They could well have been given by lower-ranking 
officials or private individuals, though we have no attestations for this45. Sometimes there 

38 E. Edel, Der Brief des agyptischen Wesirs Pašijara... 1978, 129’. 
39 E. Edel o.c. 133. For the weight of an Egyptian šekel, see E. Edel o.c. 128. 
40 E. Edel o.c. 135+1.
41 E. Edel o.c. 143. According to E. Edel o.c. 128, the weight of gifts sent elsewhere was mentioned to prevent 
replacement by gifts of inferior quality during transport. It is clearly manifest from all transportations that Anatolia had 
more silver than gold, Egypt more gold than silver. 
42 Ancient Art, The Norbert Schimmel Collection, ed. by O. White Muscarella, 1974. The items from this collection are 
designated as “Sch. no …”. 
43 Hence the silver stag rhyton mentioned previously as a gift of Šuppiluliuma I (note 37) was more than six times heavier. 
44 In Hittite texts the weight of a solar disk varies from 1 šekel to 5 minas (F. Sommer, ZA 46 1940, 33). 
45 One of the rare occasions when a rhyton plus its weight is mentioned in festival descriptions is KUB 31.76 Rev. 14’ 
and 18’ where mention is made respectively of a silver neck of an ox of 20 šekels and a silver oxen rhyton of 1 mina 
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occurs in the Bildbeschreibungen an ALAM TUR = “statuette”, with no specification of 
weight46. A silver goblet of 8 šekels47 and a fist (?) (GEŠPU) of 20 šekels48 can hardly be 
reckoned lighter offerings and moreover, the goblet was an offering of a king Muršili49 to 
the Weather-god of Lih

˘
zina. The only really light objects mentioned in the texts are the 

golden lion of 1 šekel, iron bulls each of 1 šekel, a silver hearth of 1 šekel etc., which 
were foundation-offerings50. The few, golden statuettes of gods found in various places 
are of a size comparable to those of the Schimmel collection51. Consequently all the 
objects were relatively small, were perhaps designated ALAM TUR, and were probably 
small portable copies of the large statues of the gods.  

On the grounds of the whole body of the votive texts, no definite standard can be 
established for the weight of an offering in correlation to the donor and the purpose of the 
donation.

(see O. Carruba, Kadmos 6 1967, 92). Silver objects plus their weights are also mentioned in royal funerary rituals (H. 
Otten, HTR 1958, 34, 66 and 68; WdO, 2 1959, 477 f.; L. Christmann-Franck, RHA 29 1971 65, 67, 76), for example a 
silver boar’s snout of 10 šekels, a silver well or basin of 10 šekels, a lamp of [?] šekels and a silver axe of 20 šekels. In 
each case, with the exception of the axe, all objects can be filled with water or oil, therefore the weight was possibly 
used as an indicator of capacity. Similarly, the functional indication of the weight of an axe is understand able. In any 
case the valuable objects were not intended as burial gifts: the said objects must, however, be classified among the 
minutely prescribed cult objects and consequently do not fit into the category in question here. 
46 KUB 38. 1 1 Obv.? 5’ and KUB 38. 17 IV 3’ f., inter alia. 
47 KUB 38.3 I 4. 
48 As present for Zababa in KUB 38. 1 I 5. At the 27th Rencontre d’Assyriologie in 1980, H.G. Güterbock displayed a 
silver vase shaped like a fist which is now deposited in a museum in Boston. Published by H.G. Güterbock and T. 
Kendall in: “The Ages of Homer, a Tribute to Emily Townsend Vermeule”, 1995 45-60. Dimensions are given, but not 
the weight. 
49 Since the object could have been in the temple for some time and the text which mentions the offering (KUB 38.3 I 5) 
can probably be dated later than the last Muršiliš (III), it is difficult to determine which Muršiliš was the donor. 
50 KUB 2.2 II 7 ff. Translation a.o. in A. Goetze ANET3 1969, 356. It is remarkable that all the objects mentioned there 
together with their weight weigh 1 šekel. 
51 Statuettes from inter alia Karkemiš, Boghazköy, Yozgat and Çiftlik, in E. Akurgal & M. Hirmer, Die Kunst der 
Hethiter 1961 illus. 53 and K. Bittel, Die Hethiter 1976 illus. 167, 168, 170 and 171. 

1225-08_Anatolica-34_01crc  16-05-2008  11:49  Pagina 6



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 550
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX3:2002
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Ghent PDF Workgroup - 2005 Specifications version3 \(x1a: 2001 compliant\))
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [14173.229 14173.229]
>> setpagedevice


